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Dates o, Travel: 14 April - 28 April, 1980
 

Itinerary: 14 April - Champaign enroute to Lima
 
15 April - Arrive in Lima. Visit INTSOY/Peru offices. Visit


Instituto Nacional de Investigaciones Agricolas (La

Molina). 
 View soybean breeding and experimental plots.
16 April -
Meet with Dr. T. Fullerton at INTSOY/Peru office.
 
Travel to Tarapoto. Visit soybean experimental plots
 
near El Porvenir station.
 

17 April - Field trip to soybean fields in Tarapoto area and offices
 
of Zona Agraria San Martin.


18 April - Visit soybean plots near El Porvenir. Travel to Lima.
19 April -
Meet at Lima with Ing. Rodolfo Vargas Saco and Dr. Fausto
 
Cisneros.
 

20 April - Travel to Chiclayo

21 April -
Visit INIA Vista Florida and Universidad Pedro Ruiz
 

Gallo plant pathologists. View soybean and bean experi
mental plots. Travel to Lima.


22 April - Meet with Dr. Loren Schulze, Dr. M. E. Irwin, and Dr.

Fausto Cisneros at Universidad Nacional Agraria, La

Molina. Discuss plant pathology personnel in Peru. 
Work
 
on samples and teach operation of laboratory equipment
 
at INIA/La Molina.
23 April - Visit and collect samples from soybean fields at INIA
 
La Molina. Visit Departamento de Sanidad Vegetal,

Universidad Nacional Agraria, La Molina.
24 April - Visit Sanidad Vegetal, UNA La Molina and Centro Inter
nacional de la Papa 	(CIP) plant virology personnel.
25 April -
Discuss observations and recommendations with Drs. T.
 
Fullerton, L. Camacho at INTSOY/Peru office and Dr. L.
 
Schulze at USAID.
 

26 April - Work on report.
 
27 April - Work on report.

28 April - Travel to Cali, Colombia.
 

Summary of accomplishments:
 

Institutions and locations visited. 
Orientation and discussion of objectivesfor my visit were provided by several people. I visited at the beginning and end
of my trip with Drs. T. Fullerton, Luis Camacho, and Loren Schulze (USAID). 
 I had
valuable discussions with Ing. Rodolfo Vargas S., 
national coordinator of the Peru
soybean project; Dr. Fausto Cisneros, head of Sanidad Vegetal and Dean of Graduate
Studies at the Universidad Nacional Agraria (La Molina); Dr. Frederico Scheuch,
CIAT bean project coordinator stationed with INIA La Molina; Ing. Manuel Llaveria,
Director of INIA CIAG-Central; and Ing. Pompeyo Contreras, Director of INIA CIAG-Norte.
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Unfortunately I was 
unable to meet with Ing. Ricardo Villamonte due to conflicting

schedules caused by my delayed arrival 
in Peru. Dr. Al Harms was particularily

generous with his time and information during my stay in Tarapoto.
 

Field visits were made at La Molina (INIA and Universidad Nacional Agraria),
Tarapoto (INTA Station El 
Porvenir and growers' fields near Tarapoto), and Chiclayo

(INIA Statiorn Vista Florida and Universidad Nacional 
Pedro Ruiz Gallo at Lambayeque).
Ings. Feliciano Avalos and Renzo Urdanivia, Dr. M. E. Irwin and I travelled together

to Tarapoto and Avalos, Irwin and I traveled together to Chiclayo. Because part
of the reason for my trip was to assess the present scientific capabilities and

future educational needs of plant pathology personnel associated with the Peru
soybean project, I visited with numerous members of the staff of the Depto. de
Sanidad Vegetal, UNA La Molina. 
 Ing. Jaime Castillo, Ing. Cesar Fribourg, and Dr.

Enrique Fernandez-Northcote were very generous with their time and interest in my
visit. 
Also very helpful was Dr. Luis Salazar, virologist at the Centro Internacional
 
de la Papa (CIP) where I visited briefly.
 

The following is a list of institutions and persons involved in my visit.
 

Instituto Nacional de Investigaciones Agrarias
 
Estacion Experimental, La Molina
 

Ing. Feliciano Avalos
 
Ing. J. Bruno
 
Ing. Oscar Bullon
 
Ing. Chila Mendosa
 
Ing. Renzo Urdanivia
 
Dr. Frederico Scheuch (ClAT)
 

Estacion Experimental, El Porvenir and Zona Agraria San Martin, Tarapoto
 
Ing. Edison Cardenas
 
Dr. Al Harms
 
Ing. Faustino Hidalgo
 
Ing. Homer Tuesta
 
Ing. Antonio Sandoval
 
Biolg. Cesar Valles P.
 
Ing. Viro Yaringano
 

Estacion Experimental Vista Florida, Chiclayo
 
Ing. Felix Chicoma
 
Dr. Victorio Garcia
 
Ing. Consuelo Higaonna
 
Sra. Elva Llontop
 
Ing. Flor Pizarro
 

Universidad Nacional Agraria, La Molina
 
Dr. Fausto Cisneros
 
M. Sc. Jaime Castillo
 
Dr. Enrique Fernandez-Northcote (also CIP)

M. Sc. Cesar Fribourg (also CIP)
 

Universidad Nacional Pedro Ruiz Gallo Lambayeque
 
Dr. Carlos Panizo
 

Centro Internacional de la Papa
 
Dr. Luis Salazar
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INTSOY/Peru Lima
 
Dr. T. Fullerton
 
Dr. L. Camacho
 
Dr. A. Siegel
 

USAID/Peru Lima
 
Dr. L. L. Schulze
 

Background information on soybean viruses. 
 Soybeans are susceptible to infection by many viruses, but fewer than 10 are of current agricultural importance.
Which viruses are important depends to some 
degree on the geographical region
under consideration. 
Soybean dwarf virus, for example, is very important in East
Asia but unknown elsewhere in soybean production areas.
 

The most prevalent soybean virus seen during my visit to Peru was 
soybean
mosaic virus. For various reasons 
it is likely that if this crop has virus disease
problems in the future, soybean mosaic is likely to be one of them. 
 The disease
caused by soybean mosaic virus (SMV) was noted in the Western scientific literature as early as 1916 by Clinton, soon after the beginning of serious scientific
work in North America to develop improved cultivars. While the world-wide spread
of SMV is 
not documented, most of what is known about the virus and its epidemiology
make it likely that SMV was brought with the crop from the soybean center of origin

in north central China.
 

SMV belongs to the large and important potato virus Y (potyvirus) group.
The virus particles are flexuous and rod-shaped. The single-stranded RNA genome
of the virus is contained within a capsid having helical symmetry and made up of
a single type of coat protein subunit. Molecular weights of the RNA and coat protein

are 3.25 x 106 and 28,300, respectively.
 

The physical and chemical 
properties of SMV are typical of potyviruses. The
virus remaini infective in plant sap for 2 to 4 days, has a dilution end point titer
-
of about 10 , and a thermal inactivation point of less than 60'C. The virus is a
moderately good antigen; rabbit antiserum titers of 1:2048 to 1:4096 have been reported.
 

SMV has a relatively narrow host range that, with the exceptions of two species
in the genus Chenopodium, is confined to the legume family. 
SMV is transmitted in
the field and in the laboratory by aphids (Homoptera: Aphididae) in a nonpersistent
 
manner and is also seed transmitted in soybeans.
 

It is seed transmissibility that accounts for the worldwide distribution of
SMV. 
 Soybean germplasm collections are repositories of virus as well as soybean
germplasm. International exchange of germplasm resources, necessary for continued
improvement of the crop, carries a risk of virus spread. 
 Economic consequences of
this situation have not been serious in the major soybean growing areas of the world
as of the late 1970's. 
That the virus can do damage, however, is beyond question.
Published and unpublished reports of serious epidemics and yield loss caused by SMV
in such diverse areas as Korea, Indonesia, Ecuador, the Soviet Union, and Japan,
document the potential importance of the disease. 
The disease is widespread in
the southern soybean growing areas of the United States also, and in mixed infection
with bean pod mottle virus can cause significant economic loss. Recent reports
indicate that SMV is widespread and of concern in Brasil and in mainland China as
 
well.
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In studies on the pathogenic variation of seedborne SMV isolates recovered
 
from the USDA germplasm collections, we found that none of the soybean cultivars
 
with resistance to SMV were resistant to all isolates of the virus. Severity of
 
symptoms induced in susceptible cultivars and the virulence they displayed against

SMV-resistant cultivars varied considerably among SMV isolates. 
 Each source of
 
SMV resistance currently in use provides useful protection to only a few of the SMV
 
strains found in the germplasm collections. These results, together with the
 
universal susceptibility of soybean cultivars commonly grown, suggest the obvious
 
possibility that SMV could become a major problem in soybean production. Seed trans
mission is the primary source of inoculum for field spread of SMV and therefore is
 
a major means of survival from season to season. Seed transmission is also the
 
route by which the virus continues to be spread from one geographical region to
 
another. Seed transmission in soybeans plays a pivotal role in the epidemiology

of SMV. The virus is not reported to be seed transmitted in any of its other host
 
plants and to our knowledge does not often occur naturally in species other than
 
Glycine max and its close relatives.
 

Soybean seeds produced by SMV-infected plants exhibit a characteristic symptom

termed mottling. Mottling is a discoloration of the seed coat of yellow-seeded

soybeans caused by the bleeding of hilum pigment into other regions of the seed
 
coat. 
Whiie a symptom of SMV infection of the plant producing the seeds, mottling

has long been recognized to be influenced also by environmental and genetic factors.
 
Seed coat mottling is not a symptom of seed transmission, although in one report,
 
among seeds from infected plants, the seed transmission incidence was twice as
 
high for mottled seeds as for nonmottled seeds. There are soybean lines that show
 
seed transmission but not mottling, others that show mottling but no or very low
 
incidence of seed transmission, and many lines in which the incidence and severity

of mottling varies significantly from one year to the next. Seed coat mottling,

when it occurs, is an indication that the plant producing the seeds was probably

infected, but nonmottled seeds from such plants may transmit and mottled seeds may not.
 

The incidence of seed transmission of SMV in soybeans is affected by two
 
principle factors, viz., 
the time of infection in relation to plant development

and the plant genotype. Seed transmission is reduced or eliminated when inoculation
 
is during or after flowering. Thus, tactics that delay infection until after flower
ing will reduce the incidence of seed transmission. Another approach is to find gene
tic resistance to seed transmission. In an extensive recent study of this phenomenon,
 
we screened nearly 900 soybean germplasm accessions from temperate and tropical

maturity groups. Nineteen temperate lines and 4 tropical lines were found to
 
have very low incidence of seed transmission. The incidence of transmission in the
 
tropical lines ranged from 0.05 to 0.2%. 
Since the incidence of seed transmission
 
of SMV in improved cultivars is typically 5 to 20% when plants are inoculated before
 
the onset of flowering, use of germplasm with lower rates of seed transmission ofFers
 
the possibility of reducing primary inoculum levels by a factor of 10 or more.
 

It is noteworthy that among tropical soybean accessions there are some with
 
low incidence of seed transmission. Two are named varieties with superior agro
nomic qualities, Improved Pelican and UFV-I.
 

Mention has already been made of the mottling of soybean seed coats as a result
 
of infection by SMV. While not strictly related to SMV seed transmission, mottling

is an important aspect of the impact of SMV on soybean seed quality, as the dis
coloration of the seed coat reduces the value of soybeans in commercial trade.
 
Discolored seeds of whatever cause lead to a lower value of the seeds, whether for
 
food or planting the next crop.
 



SMV infection also reduces the size of seeds produced by infected plants.

Seed size was reduced 10 to 20 percent in experiments conducted at the University

of Illinois.
 

SMV-infected seedlings arising from seeds infected by many isolates of SMV
 
give the appearance of being less vigorous than noninfected siblings. In the
 
field, one often finds that less vigorous infected seedlings from a seed lot
 
with a low incidence of seed transmission lose out in the competition for canopy

space and soon are overtaken and shaded out by nearby, more vigorous, healthy

plants. Thus, in a season or location where early-season spread of the virus does
 
not occur, the consequences of an occasional SMV infected plant in
a seed lot may be

ngeligible. One of the interesting epidemiological questions that has not yet been

answered is at what level of incidence does seed transmission of SMV become signifi
cant. 
 Because soybeans, like cther legumes, can compensate when neighboring plants

are removed during vegetative growth, severely infected seedlings that are elimi
nated during the vegatative development of the crop probably could be tolerated at
 
quite high incidence with no loss of yield as long as SMV spread to healthy plants

does not occur. Seedlings that are virus infected but are relatively vigorous may

result in greater losses, both because they extend the time during which they may

serve as sources of inoculum for spread by aphids and because they take up space in
 
the canopy with less potential for seed production due to virus infection. This

question is 
one that will have to be answered by a series of carefully controlled
 
field studies with a variety of SMV strains and soybean cultivars and in a variety

different of environments.
 

There are conflicting reports in the literature about the impact of SMV infection
 
on germinability of soybean seeds. 
 The most recent evidence shows that reduced
 
germination of seeds from SMV-infected plants is caused by infection by Phomopsis

sojae, the pod and stem blight pathogen. Some, but not all, soybean culfivars
 
investigated showed a predisposition to P. sojae infection as a consequer.-e of SMV

infection and some cultivars ordinarily resistant to infection by P. sojae became
 
susceptible to the fungus when the plants were SMV infected. 
The ability of seedborne
 
P. sojae to reduce germinability of soybean seeds is well established, and results
 
from controlled inoculation experiments showed that it was the seedborne fungus

rather than virus inftction that caused loss of germinability in seed lots from SMV
 
infected plants. 
 There is no evidence linking embryo infection by SMV with reduced
 
germination.
 

to plant

SMV is transmitted from plant/within the field by members of the family Aphididae


(Insecta: Homoptera). Laboratory tests confirm the nonpersistent manner by which
 
SMV is transmitted; using clones of apterous Myzus persicae (Sulzer) maintained in
 
the laboratory, we demonstrated optimum transmission from acquisition probes of 30-60
 
sec.; rates of transmission were lower with acquisition access of 15 min or longer

and with acquisition access of 15 sec or less.
 

In Asia and parts of Africa, three species of aphids colonize soybean fields,

but aphids seldom colonize soybean fields in the rest of the world. 
 However, A.

craccivora can form small temporary colonies on 
soybeans in the high jungles of

Peru. The timing and rate of SMV spread in a soybean field is, to a large extent,
 
a function of the activity of transient aphids that land on soybean leaves, probe,
 
move to new plants and probe again.
 

Status of soybean viruses in Peru. 
 The time of my visit coincided with a
 
relatively minor soybean growing season and only one selva site (Tarapoto) was
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incluc' J on my itinerary. 
The analysis I will present here is therefore not in
 
any way comprehensive. To do a proper job of surveying soybeans in Peru for virus
diseases, 
one would also have to visit Jaen and Bagua where large hectarages are

planted after rice from August through October and the numerous locations where
 
authorized seed is produced at various times of the year.
 

No evidence of virus diseases in soybeans was seen in 
a small planting (about

1 ha) nearing maturity at INIA Vista Florida near Chiclayo. The other coastal

site visited, La Molina, had a rather high incidence of soybean mosaic virus (SMV)
in some plantings. The germplasm and experimental plots nearby had avery high inci
dence (over 50% in some lines) and one seed increase plot of the variety National
 
was also infected, probably by aphid inoculation, at a very high incidence. Other

plantings had scattered SMV-infected plants. Of potential importance was that a
few plants in each of several lines planted at La Molina originally from Brasil were
SMV-infected. SMV is a major production problem in parts of Brasil and a recent
 
report indicates that one of the SMV strains common there is quite severe.
 

At Tarapoto, SMV was found at low incidence in the germplasm plantings and in
experimental plots near El Porvenir. 
 It was also present, but at very low inci
dence, in growers' fields in the Tarapoto area.
 

No other soybean viruses were seen with the exception one possible case of
bud blight (possibly caused by tobacco ringspot virus) found at La Molina. 
TRSV

reportedly occurs in tobacco in the Tarapoto area and if the virus should spread

to soybeans it could be serious. There was no evidence of this in the fields I
 
visited, however, and no 
reports of major outbreaks came to my attention.
 

Scientists at Tarapoto were diagnosing a soybean disease called machismo,

but, based on the symptoms seen in Peru and subsequently in Colombia and discussions

with Drs. L. Camacho and M. E. Irwin who are also familiar with machismo as it occurs

in Colombia, I believe this diagnosis is incorrect. Machismo is a mycoplasma-induced

disease causing gross abnormalities in flowering and severe reduction in pod set.

Axillary buds proliferate and small pods, which are borne erect, either fail to develop

or develop abnormally with one, typically oversized, seed. In
some cases, the

immature seeds germinate while the pods are still green. 
 No such symptoms were
 
seen in the fields in Tarapoto.
 

Numerous cases of physiological disorders, including at least one case of
herbicide injury resulting in foliar symptoms similar to 
those caused by SMV, were
 
seen. I spent considerable time with the Peru soybean staff Jiscussing how to

differentiate between such disorders and the symptoms caused by viruses.
 

With Renzo Urdanivia, I collected more than two dozen samples for laboratory

and greenhouse diagnostic work at La Molina and at Urbana. 
The results of these

analyses will form the beginnings of one of the cooperative projects to be undertaken,

that of classifying according to virulence on SMV resistant soybean differentials
 
the strains of SMV occurring inthe crop in Peru.
 

Evaluation of plant pathology personnel. 
 The Peru soybean project currently

has two part-time plant pathologists, Cesar Valles at Tarapoto (50% time committed)

and Renzo Urdanivia at La Molina (10% time committed). Both have backgrounds in

general biology. 
Valles has had some plant pathology training, including the short
 course in soybean production at INTSOY; Urdanivia has spent some time at CIAT learning virus inoculation and germplasm screening techniques for his work in the CIAT-INIA

bean project. Neither of these men has any significant research experience with
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viruses and neither have training or sufficient experience in plant disease diagnosi
to provide the basis for the research in soybean pathology that will be necessary

for a successful soybean project in Peru.
 

Both Valles and Urdanivia are intelligent and sincere individuals. They appear
to be capable of working well together. However, as things now stand, the very
limited time commitment 
to soybean pathology and the combination of lack of experience and lack of the necessary education to design and conduct research indicates,
in my judgement, that little if any significant research progress can be expected.
 

Research and educational resources for plant virology in Peru. 
 In view of the
lack of experience and background of the Peru soybean staff in virology, I investigated the resources available for cooperative research and in-country higher educatil
The Departamento de Sanidad Vegetal, Universidad Nacional Agraria at La Molina has
an outstanding research and education program in plant pathology. 
The faculty of
the department includes three virologists, one with a Ph.D. and two with the M.Sc.
All 
three of these individuals are active researchers, one primarily in virus epidemiology, one in virus characterization and serology and one in strain character
ization and genetic resistance. The course in plant virology offered by the department is comprehensive, including both lectures and laboratory work. 
 With the
cooperation of the virologist at CIP and the use of facilities there (CIP has the
only laboratory in Peru equipped to purify and characterize plant viruses 
- such
facilities are 
lacking even at UNA) students get experience in all aspects of basic
and applied virology. Because of its unique combination of faculty, excellent curriculum, and convenient location (the classrooms at UNA, the laboratory facilities at
CIP, and the field plots and laboratories of INIA are all within a few minutes
walk of each other) UNA offers without question the best choice for advancing the
education of the Peru soybean pathology staff.
 

The courses offered by the department in other areas of plant pathology also
are very good. A full listing of the course offerings and the syllabus for the
M.Sc. degree for students specializing in phytopathology is in appendix A at the
end of this report. 
 In my judgement the quality of this curriculum is as high as
 
many in the U.S. and Europe.
 

The research facilities in plant pathology at UNA are generally adequate.
Ample laboratory space is available, with good microscopes, autoclaves, media preparation facilities, and routine equipment. 
 There are presently no facilities for
virus purification, but the virologist at CIP and the two UNA virologists who have
joint appointments with CIP welcome occasional work by scientists working in other
 crops. 
 The facilities at CIP are outstanding. 
 There is an electron microscope
laboratory with a JOEL JEM 100-S and a fully equipped virology research laboratory
with ultracentrifuges, electrophoresis equipment, equipmenIt and supplies for modern
serological diagnosis and for making antisera in rabbits. 
 Some work with insect
vectors of viruses is done at CIP. 
 This is mainly with aphids. At UNA, there are
presently no 
facilities for rearing and doing experiments with insect vectors, but
a new laboratory funded by CIDA for maize virus research will 
soon be built for this
 
purpose.
 

Relationshii,s between institutions at La Molina apparently have a history of
being strained, particularily between INIA staff on the one 
hand and UNA and CIP
 on the other. At least in virology, UNA and CIP people work together. It is to
be hoped that thf. problems between INIA and the other institutions can be overcome
because that is the most sensible way, if 
not the only way, to strengthen the
 
discipline in INIA.
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Recommendations
 

1. Based on my preliminary observations, there does n~t seem to be an immediate
 
threat by virus diseases to soybeans in Peru. However, soybean mosaic virus is
 
present and is a potential problem. This virus alone justifies a research effort in
 
cooperation with soybean breeding and other plant protection disciplines; the objec
tive should be to prevent SMV from becoming a production problem in the future. The
 
dangers of not doing so are illustrated by the seriousness of this virus disease
 
in Ecuador and Brasil.
 

The research program should include the following elements. A complete survey

of virus diseases in the principle locations and seasons is needed. Representative

fields should be visited at least twice during the season (before and either during
 
or soon after flowering ceases) and disease samples taken for diagnosis. Host range

and serology should be used to identify the viruses present. In particular, SMV
 
isolates should be collected and classified according to virulence on soybean

differentials having SMV resistance. With information on the prevalent strains of
 
the virus present in Peru, project staff will then be in a position to test advanced
 
lines in the breeding program for reactions to these strains. Breeding material
 
with SMV resistance from the INTSOY virology program and other sources should be
 
included in the Peru breeding program and SMV inoculations should be part of the
 
evaluation and selection process used to advance these lines.
 

Particular attention should be given to virus diseases occurring inthe seed
 
crop (i.e. the fields where soybean seeds are grown for planting in subsequent

seasons). SMV and certain other soybean viruses are seed transmitted. Growers
 
and sectoristas should be trained to recognize virus symptoms and taught to 
remove
 
infected plants. The seed crop should be regularly inspected throughout the
 
growing season (weekly if the incidence is low, twice weekly if it is high) and
 
diseased plants removed. The incidence of seed coat mottling should be recorded
 
for the seed lot from each field and lots with significant mottling (>1%) should
 
not be used for seed purposes.
 

A good research program would also be on the lookout for new virus disease
 
problems. Virus identification, studies on how the virus is spread, and screening

of germplasm for resistance are steps that should be taken while the disease is
 
still at very low incidence.
 

2. The soybean disease research program should be the responsibility of one
 
or more scientists with education and training in plant pathology. For the virology

part of this work, I recommend a M.Sc. level person with 50% time commitment to
 
this crop. It makes sense to combine responsibility for soybean virus disease research
 
and development with similar responsibilities for another crop such as beans or maize,
 
two major crops in Peru in which much virology work is also needed. The type of
 
research skills, much of the traveling needed, and the facilities required are
 
similar for soybeans and the other crops. Thus the educational investment would
 
havea broad impact on the agricultural future of Peru.
 

The necessary education is available through the UNA La Molina curriculum in
 
plant virology. This is an excellent program and exactly fits the type of education
 
and experience needed by INIA for its crop research programs. The education needed
 
is disciplinary and is not specific to a particular crop. However, if the decision
 
is to prepare someone such as R. Urdanivia who is already on the INIA staff for these
 
responsibilities, it should be possible to plan the thesis research topic to deal
 
with soybean viruses so that useful progress in the INIA soybean program could be
 
made during the time away from the job that study for the M.Sc. would require.
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The personnel development called for in this recommendation could be accomplished by further education for R. Urdanivia, who has already displayed some
interest in virus diseases, by assignment of a new graduate from the UNA M.Sc.
 program who already has the necessary education, or by arranging for part-time
work on soybean viruses by one of the experienced virologists presently at IJNA

(Castillo, Fribourg, or Fernandez-Northcote).
 

In my opinion, and for the foreseeable future, no significant research progress
in plant virology at INIA can be expected if the research staff at INIA continue
to isolate themselves from the opportunities to learn from and cooperate with
the experienced staff members of UNA and CIP and from the availability of the
virology laboratory facilities at CIP. One advantage of having an INIA staff
member take graduate work at UNA would be to create closer links between INIA and
 
both UNA and CIP.
 

3. The soybean virologist should be located at La Molina, at least for the
foreseeable future, even if the project continues its emphasis on the selva alta.
There are several 
reasons for this recommendation. 
The work to be done requires
good screen houses and laboratory facilities, both of which are available at La
Molina. 
 It will also be necessary for the scientist to make more than infrequent

use of the virology laboratory facilities at CIP to prepare virus antisera and to
examine samples of new or unknown diseases in the electron microscope, Also, the
continued professional interchange that I hope will develop between the soybean
virologist and virologists working at La Molina in other crops ,ill 
 be very bene
ficial to the soybean program.
 

On the other hand, the soybean virologist must have the support to travel to
the selva several times a 
year to conduct surveys and to train growers and sectoristas.
He or she must also be able to participate in the inoculations and evaluation/ selection process in cooperation with the breeding program at its various locations.
 

4. The work needed in applied virology for soybeans over the next few years
does not require expensive or sophisticated equipment or facilities. 
A good screenhouse that is insect proof, some home-made insect cages, incubators, one for indexing
and another for rearing insect vectors, and some routine laboratory facilities which
 are already available at INIA La Molina are sufficient. Cooperative arrangements
for occasional virus purification and preparations of antisera can be made with CIP.
Technical advice and assistance, if needed, in serology, insect vector rearing and
other more demanding techniques are available from UNA and CIP staff members. What
is 
most important is careful and intelligent decisions about objectives and some
practical, well-designed experiments to positively identify viruses, judge their
potential impact, determine their mode of spread, and identify cultural 
or genetic
approaches for their control. 
 The research planning should be coordianted with
pathologists working on other diseases of soybeans as well 
as with soybean breeding,
entomology and weed science personnel. 
 In particular, entomologists and virologists
should work cooperatively to understand virus spread and the role of insect vectors,
and breeders and the virologist should work together to identify and exploit genetic

resistance.
 

5. All 
new soybean accessions brought to Peru, especially from germplasm
collections or from other production areas where SMV is 
a problem (notably Ecuador
and Brasil) should be first planted in an isolated area at least 200 m from other
soybeans, and monitored throughout the season for seedborne virus infection. Any
and all infected plants should be removed and destroyed as soon as they are found
to prevent introduction of new viruses or new strains of known viruses into Peru.
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PROGRAM ACADEMICO DD G&ADUADOS
 
U141VERSMDAD NACIONAL AGRAIIIA
 

ESPECIALIDAD DE FrrOPATOLOGIA 

Lt flmpatologfa es im= clencia. dedicada at estdlo de las enfermedades de las plantas,Mome su cawa,y coruoI. Su prop6siu, es desa=UTar nuevos conocimiembsica sobre las e a trav~s de la investigacl~anfeedades do las plantan y aplicar esto: coruchmn=a sit~sfacec las slempre cecejze con el objetD de ayudar 
bra, 

necemidades del homnbre mtzy cupecialmenre en allinws de fi-Es Un clench miltifac~tlca ue ofrece una gran diveruidad de oportunidades dcnm4Imapoeionales cualquiera qw. sea la kwXcf45 ydel estudianse ya sea a la botfinfca, mlcolag(asbacteriologfav vfrologfa 
 fliobgfa vegetml, taxzxufa, ecolgfa. mej:,ranIemj gen~tfco 
 o enDrnO),ra. 

Es estudlante en esra especlalidad recibe ima preparacI~n te6rica y pr~ctica en mawd4as selecclbnadas por el ComitE Conselen, segtzn su propla Incinci6, sAn embargo at t&n.1n de sum estudlosde Magister Scienuiae , deberA poseer tin pofuxub conodmientm de mncepts findamentales parapodef desazrllarse con eftclencia ea pogranias de enseba znvesdgac6n, y exterisi6n ya seaUniversidades,, lmdtaclone-i PMbcas o prIvadas del pafs o del extranjeo. 
en 

Wos postriianses deberfn poseer n preparaci~n adecuada en cfandn bfisicas y aplicadas AnivelmAfVers~tario pot b que se exigen cleflos requisiris de cums para la admnls6n. AsImIsmo, on casosnecesarlos los aiwnins graduados se inscribirfin on aozw1os cumss nu graduadbs que sean bfisicospara su forrnaci6n 4imgrI. 

El alunon gradL'2do tiaie la opc~rtwiidad de particIpar en la enseflanza de los difo-.ert cs cumosofrece la EsppeciacLidd, asl queorno de realizar su Investlgacl6n 30bre problemas reL~aclas Con losdiferentes proyecros que se lievan a cabo, o en los Programat de Jnvesiigaeisn era que panticipa laEspecialidad. 
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RIEQJ1SrrOS DE CURSOS PARA LA ODTENCIOMI DEL GIADO DE MAGISTER 5CIENTIAE 

EN LA ESPECIALIDAD DE FITOPATOLOGIA 

1. CURSOS NO GRADUADOS REQ)UISITOS PARA LA ADMISION 

Blologfa General 
Bloqufmica General
 
Botfnica General
 
EStadfsdta General
 
Fitopalogfa General
 
Ff lca General
 
rsolobgfa Vegetal
 
Gen6tica General 
Qufmlca General e Ino:Idca 

2. CURSOS NO GRADUADOS OBLIGATORIOS NO RMQUISITOS PARA LA ADIvSION 

Dotkdca sistemntica
 
Eologfa Agrfcola
 
Mntogolf GeCraol
 
Fitopat6Tsigfa Agrfcola
 
NeyCatologta
 

Qufmica Orgnlca 
Mvtodos Estadfitco3 I 

3, CURSOS GRADJADOSOBLIGATORIOS DEL CAMPO PRINC1PAL 

c6oC-
Pre-reqarss T-P-C
 

SV-661 MIcologfa Biolox' General 2-2-3
 
SV-761 Tcncas y M6todos de Fltopatologfa Firopatologfa General 3-2-4 
SV-762 -longosFimpat6geros Mlcologfa 3-2-4 

Fltpaullogfa Agdcola
SV-763 Ffmpatologfa Avanzada Fhopaologfa Agrfoola 3-2-4 

SV-793 Seminaro de Fitopatologfa I - 1 
SV-794 
 Senlnmro de Fltopalogfa H - 1 
SV-799 lnvestdgac6n 

1-6 
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Fspeclalid~d 	de Fitopawbgfa - 2 

4. CURSOS GRADUADOS ELECTIVOS DEL CAMPO COMPLEIJENTARIO 

c6dI~p 	 Cmw~s Rre-requiws T-P-C 

SV-662 	 Control de las Enfernidades de las Qufmica O)rggrjca 2-2-3 
Plantas Fimopatologfa Agrfolja 

SV-764 	 Bacterlas Flwpat6genas Tchicas y M~idos de Fftopaol4a 2-2-3 

SV-765 	 Viru Fitopat~genu T~crilcas y MSrndos de Fitopatxo1ogfa 2-2-3 
Fftpatologfa Agrfcola 

SV-766 	 Fflobogfa del Parasitismo TMnlcas y Mdto dos de Laborabwrio 2-2-3 

Bloqdmrnca General 
SV-796 PrOblenias Especiales de Fltopatologfa 1-3 

SV-1 	 NemIntodes Parasitos de Plantas Nernarologfa 2-2-3 

S. CURSOS GRADT&DOSELCTIVOSDEL CAMPO COMPLEIENTARIO 

Areas recomendables: 

Enurogf~a 
Estadfitica 
Mejoramierm, Gengtico do Plantas 

Significado de Las abreviauas: 

T - Flora. de teorfa For semana 
P - Horas de pr~ctica jXot semana 
C - Ntunczo do Cr~dIs 
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SYLLAB3I DE LOS CURSOS OFRECIDOS EN LA ESPECILIDAD DE FITOPATOLOGIA 

SV-661 	 MICOLOGIA (2-2)3
 
Pre-requisitr): Blologfa General
 
Inmduccign al conoclmlenn~ de las, caractmfstica morfoi6gcasy fisol6goi znf1 lImportante de kvkbwcia n~sgenrales qua puedan servir die base paa estudlos especlalLzadosi 

portewb ~nas~esp enlosgru os 
SV-761 TECICAS Y METODOS DE FITOPATOLOGU (3-2) 4
Fte-requls1o: Fhropatologfa 
 General
Estudlo die los prInciplos do lnvestfgadcn fioao~iaicu d 
 la apllcaci6n, del indo clcntfllo. Laspr~ cticas lzncluir~n la apreclaciu die, problernas fir',peul6gxcos, revi~i6a die literaura experiment=rdoe labozatorlo e Irwvernadero, y-la 	 y t~cniczmvaluaci6n y preserrac±6n de datos4
SV-762 
 HONGOS FITOPATOGENOS (3-2) 4

Prc-reclulltos: MfcologN, F~topatologfa rcon~rnicaMorfblogfa y Taxorxomfa die los Hongos Fipt~es T mniasilzadas para stzIdentiMtcacl~n, Diagrmsls doeLas enfermedades que producen. 
SV-163 	 FITOPATOLOCJTA AVANZADA (3-2)4


Pre-requsftm:s Fitopatologfa 
 Ecori~micaUn estudln 	en profundhdad die los concepmt sics!0 de ettolo~fa. sintomaumlogfa, patognescontrol de las cnfeimecjades do las plantas,	 
epiffldologfa y 

SV-662 CONTROL DE ENF ERMVEDADES DE LAS PLANTAS
Pre-requisittos: Qufmlca Orggnica, FltopatoldgfaEvaluaci6n, e- p'didaa, Control por exclusl6n. 

Ecor~mica 
ewradicki6n; terapfa y protecc16n.tericidas: su apllcaci&n4 caracterfsticas deposicionale 1 	

Clases dic fungIcIdas y bac
fltoxicldad, regulnc!6 rn~tocios do ensay., y inecapis7nios die acci6n. 

13V-764 	 BACTERIA FITOPATOGENAS (2-2) 3
Pre-rcequisitos: Itcnicas y Mftodos de Fitopatologfa, Fitopatologfa Econ~micaMorfologfa, Biologla y Taxornrnfa die las Dacterlas fimopad~genas% Diagnosis de las enfermodatics que prodacen,SV-763 	 VIRUS F17TEP.TOGEN0S (2-2) 3

Pre-requAsits Fltopat&gfa Ecor~mica, 
 T~cnlcas y MWtocbs di FftopatologfaEstdlo de los vira de ins plantas Incinyendo los efectol sobe sus hm~pceecifti 	 rnm Estudio de trahsnisfin cLauiffca6tcbs die puciffcaci6D. deturrimna de sm jopiedades, natmaleza qurmica,tiplicacl6a, 	 estuct=r y rnul -Diagnojsis do las eniferrnedades qua pcoducen. 

SV-766 	 PISOLOGIA DEL PARASITISMO (2-2) 3Pre-requisios T~crdcas y Mdtodos de Fbopamtologni, Bloqufmnlca GeneralEstudio de los conceptos fundameales a Informac~n reclente sobre la flslologfa del par-atimno
SV-741 	 NEMATODOS PARASITOS DE PLA14TAS (242) 3
 

Peros: Fftopatoogfa 
 Agrfcola y Nernatologra
 
Estudlo detalladb die los newnftocb 
 que atacan a las plantas cultivaias, 


