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ABOUT Th- AUTHOR 

Ir. illiam M. Brown, Jr. was born in Hastings, Nebraska, in 1935. 

He attended sch.ool in Livermzro, California, a small apricultural. ccm

munity in the San Francisco area. He corplcted his B.Sc. in Plant 

Patholo.y at the University of California, Davis, in 1957, and his 

Ph.D. in Plant Pathology and Biochemistry at Oregon State University in 

1965. Upon completing his Ph.D., he accepted a foreign assi.gnrnt with 

the US ID/Colorado State University Project in Eastern Nigeria until 
1967, then in Thailand with a USAID/University of Nentucky.roject from 

1968 to 1973. He then joined a IUDP/FP.OPlant Protection Project in 

South Korea, where he workied as an Integrated Pest Management specialist. 

He returned to the Colorado Stste University Faculty again in July 1977 

and was assined to the CID Bolivia Project in Septer 1977. 

During his career he has worked in mxst phases of plant disease 

detection, control, research and extension. He has also taught botany, 

plant taxonomy and plant pathology in different countries, vocational 

schools and in different universities. He is a member of several pro

fessional societies both American and foreign. 

Dr. Brry.n, with his 15 years in foreign agriculture, is best 

known. for his extension and foreign agricultural development interests. 

At the end of his tour in Bolivia (1977-1980), he is returning to the 

Colorado State University as Extension Plant Pathology and Colorado 

State Coordinator for Integrated Pest Mnaement programs. 



StMARY OF REONNI(S 

1. 	 The CD PLunt Patholoist should be replaced by a plant pathologist
that has expertise in soil borne diseases. 

2. 	 The CID Plant Pathologist should be replaced only if IBTA hires a

minirun of two new staff for Toralapa. One for plant pathology and
 
one for entomlogy.
 

3. 	 The new CID Plant Pathologist should concentrate on potato research
 
at Toralapa (M%)and should assist the pl&nt diagnostic clinic at
San 	B nito (20%). Under no circmitances should CID staff continue 
to be involved in fruit research and developrent. 

4. 	 COIESI should be requested to staff a plant pathologist at San
 
Beito.
 

5. 	 Aclrnistration and mnpower at the Toralapa Station should be changed
to allow Ing. Gonzalo Clare "ore tim as the 	Station Director. 

6. 	 ITc IFTA extension needs mora subject matter expertise and specific
corm1ity and technical support. Diagnostic and training program
shcule be expanded. 

7. 	 The University of San Simon needs to have a long-range USAID/Title 12University Program that would evetually lead to doing aay with the
InfL-iero Agr6ncvm thesis degree program. 

8. 	 CTr and USIT)/Bolivia rist reorder their relationship and means
ope+reting. More funding for ccoodities and specific funding for

of 

CI. 	selected and programed porticipants is needed. 



The title 'bnd-of-Tour Report" irplies that the work is all done and it 
is the end of an individual's endeavor. This phrase is misleading in devel
opiental agricultural Orograms such as the CID/Bolivia propram. In truth,
the work of CID in Bolivia nd hopefully my an involexent in Bolivia are 
really just begiming. 

In the three years I have spent in Bolivia I have come to Jnow many of 
the problers confronting Boliviam agricultural development, IBTA, MACA, the 
universities and the donor agencies. In this report, I have attempted to 
give the bac:ground (results) of my endeavors in cooperation with my three 
very outstwiding' counterparts, Ing. Mery H. de Ouit6n, Mr. Vidal Velasco 
and Mr. e-rardo Caero. Their friendship, patience and help has made this 
a very enjoyable tour and the work reported here would not have been pos
sible without them. 

Also, 1 especially wish to express my appreciation to W. Mario Pdrez 
who has piv-n me considerable support and Ing. Jaime Salananca, an outstand
ing research leader and experimnt station administrator, vho althouph not
always in aareement, generously supported work twards our ccmxxn goals. 

The real content of this report thouc~h represents my x,.m thoughts,
attitudes -nd the culmination of many experiences while attenpting to 
establish a viable plant pathclopy program in Bolivia. Thus my recommen
dations may cause same dissatisfaction in sime of my colleagues both Bolivian 
and expatriate. My reccendations are made with considerable thoupht and
in the best interest of a country, of a omunity and of friends that I 
value very imch and carry a great concern for. I hope that some of what I 
have done vll be of service. 

JOB DESCRIP vIl'? 

The jo6 description under which the CID Plant pathologist was recruited 
is as folle-qs: 

"Cereals gronomist will be assigned as counterpart to the leader 
ot th National heat Program at San Benito Pesearch, Station. His 
principal task will be to research, critical problem and develop
related extension program as related primarily to wheat. Also,
he will advise in the developmm-it and management of a project
wide improved, cereals seed multiplication and distribution pro
gram. He also will collaborate with University staff in research,
teaching and student advisemt." 



V.
 

In the CI.) 1977-V Technical. Plan of 11o: (007/77), it was stated: 

'The Plan of Work reflects an atterpt to rmve beyond the job 
classifications in terms of ccnmdity specialities, i.e., 
cereols, oilseeds, etc., as set forth in the Cntract and 
related documents. In addition to research on specific crops, 
the work oroirm and training. of Bolivian counterparts will 
extend to agronomic specialities such as pest imenan ent, 
plant matholopy, irrigation, soil fertility, etc., nd the 
research progris will reflect his focus.' 

In resnonse to the need for a more spe cific job description for the 
niant patholopist, updited terms of reference were proposed in February 
1978 that, retaininp a commodity orientation, emphasized his speciality 
area. It is this latter Job description that the present CID) plant 
pathologist hes been follcinp: 

'A plant pathologist Twill be assipned to Cochabaiba. !is prin
cipal task will be to advise and participate in potato research 
anmd seed improvermnt in supnort of the 'iaticnal Potato Propram. 
In addition to this, he will participate in: 

1. 	 developing appropriate research in support of the national 
cereal irprovmmt DropraP-; 

2. 	 participate in a general ongoing national disease survey 
and extension support activities; and 

3. 	 advise in plant pkthological rese,:rch and developrnt in 
other program-vs where time allows and is apprcriate within 
the definition of the IBTA/CIJ) contract and the overall 
CID ,lan of work. 

Collaboration with Bolivian University staff in strenthm vn, 
research and teaching as well as advising students on thesis 
nrobls will be encouraged but will in no instance account 
for more than 1. nercent of the technician's official tine." 

All elements of this latter job description have been addressed and 
most successfully carried out during the tenure of this technician. Spe
cific accomplishnrmts in the fulfilbTent of this job description are cited 
in subsequent sections of this report. 



Toralapa Eperiment Station 

The Toralapa Experiment Station is the national center for potato 
research. The center is located at 71 Km on the Cochabamba-Santa 
Cruz road at an altitude of 3,530 m. The climate and soil are 
very representative of high sierra potato producing areas through
out Bolivia. 

Potato Disease -Research 

Prior to the arrival of the present CID plant pathologist, 
there was very little plant disease research in progress. 
Dr. Ken Ellis, the former CID technician, in cooperation 
with Mr. Gerardo Caero had started investigations relevant 
to nematodes attacking potatoes. Upon arrival, the present 
CID plant pathologist sought to establish priorities for 
potato plant disease research. This was done in coopera
tion with fr. Cacro and the gring seasons of 1978-79 
and 1979-80 saw the establishment of a very successful 
late blight (Phytohthora infestans) and early blight 
(Alternaria solani) control program. At the same time, 
definition o -te'ir potato disease problem, was initiated. 
The following sunm1ries define the results of the CID/IBTA 
cooperative potato research program. All vork reported 
here ras in cooperation with Mr. G. Caero unless otherwise 
specified. 

Fungicide Control of Late Blight 

Justification: Late blight, caused by Phytophthora 
infestans, is one of the main limiting factors 
in high yield production of potatoes in the more 
humid high areas of Bolivia. Appropriate chcmical 
control is well known in many potato producing 
areas of the wrld, but had not been successfully 
established in Bolivia. 

Objective: To increase potato yields through 
control of late blight disease with fungicides. 

Results: Field trials were carried out in 
grower' fields in 1978-1979 and 1979-1980. 
Traditional fungicides as well as newer systemic
Phytophthora specific fungicides (i.e., Ridomil 
and Curzat) were tested. Yield increases of 
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number one grade of potatoes (i.e., Sani Imilla and
 
Imilla Blanca) were more than doubled with systemic
 
fungicides. 

Papers and Publications. Caero, erardo and William M.
 
Brxqn, Jr. 1980. Control de la Enfermedad del Tiz6n
 
Tardlo (Phtophthora infestans) en Papa Bolivia.en 
Seminario Nacional de Investigacin Agropecuaria y

Forestal, Santa Cruz, March 14-16, 1980 
.
 

C.I.D. 1979. SeMiannual Report. CID Admninistrative
 
Report 001/79 for period of January 1 - June 30, 1979.
 
pp. 19-22. 

Recommendations: (a)Chemical control of late blight is

economically feasible for the Bolivian small fanmer° 
Screening of new fungicides and fungicide combinations
 
should continue with consideration of the developmnt

of more exact dosages, frequency and time of application.

This work should be carried out only in the Escalante
 
area where travel fron Toralapa is feasible. For other
 
areas, a package demonstration program should be prepared
by Toralapa research personnel and operated by local 
extension agents. 
Possible use of five different treat
ments or treatment combinations and an unsprayed check
 
would be sufficient. Each location should be carefully

selected for uniformity and accessibility to growers.

Each location could subsequently be utilized as a repli
cation and supportive analysis could evaluate the success 
of the recommended practices. This type of demonstration
 
could be worked into a regional trial program.
 

(b)Continued emphasis on deployment of suitable disease
 
resistant material should receive high priority. Chemical
 
control should be considered as a temporary approach only,
or at most as part of an overall integratedmanagemnt 
program. 

E'aluation of Losses in Growers' Fields due to Erwinia 
caused diseases
 

Justification: Potato seed piece survival is quite poor
inmany growers' fields. One cf the most ccumon diseases
 
causing decreased plant population is caused by Erwiinia 
species attacking potatoes were present inBoliviiaan 
the extent of their damage. 
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Objective% To determine the presence and distribution 
of Erwinia caused potato diseases in Bolivia. 

Resultsi This study was initiated as a thesis program 
with Tito Pevollo and the collaboration of Dr. !onty 
Harrison of Colorado State University. In 1979, a
 
coprehensive survey 14wa initiated. that shoied for the 
first tim that Frwinia bacteria were widespread 
in Bolivian potato fields. The Erldrinia species had not 
been found to be associated with potatoes in Bolivia 
prior to this time. Several conclusions are .made from 
this study that have considerable significance. (a) Both 
Eo carotovora var. carotovora and E. carotovora var. 
Etroseotic. were found to-) associated ith bovfE-! healthy 
appoaring and blackleg affected plants. (b) N1o isolations 
of E. chrysanthemi wre found. (c) Although no yield or 
stad dat were clecte- ,the ir .act of this disease else-
whexe is w-ell kn 7n. Therefore, an evaluation of the 
Erwinia snecies impact on potato stands is essential. 

Papers ane Publicationr! 1Hrricon, Monty, C,. Carvajal, 
G. Caero, T. Ptvollo and oT %. Pror'm. 1979. Fxwinia spp. 
Pathogenic to Potatoes Describer frcm, Bolivia. IX Inter
national Congress of Plant Protection and 71st Armual 
Meeting of the \rerican Phytopathological Society, T.ash., 
D.C Augunt 5-1ii, 1979.
 

Revollo, Tito, G. Caero, G. Carvajal, ft. Harrison, and 
W. ,I11ran. l9,00. III Seninario Nacional de Investiga
ciones Agropecuarias y Forestales. Santa Cruz, Bolivia, 
March 14-16, 1980. 

Harrison, '4onty. 1979. Tour Report on the IJ3TA/CID Potato 
Pathology Program and Eriia Survey in Bolivia. CID 
Vbrking Paper 00,/79, Ia Pa:, Bolivia. 

C.IoD. 1979. Semiannual Peport. CID AdIninistrative 

17port 001/79, June 30, 1971). p,. 23-24. 

Revollo, Tito. Thesis in preparation. 

Recommendations The preliminacy investigations reported 
here leave no doubt that Erwinia spp. are widespread in 
Bolivian potato producing soils. Wat is yet to he deter
mined is the relative irortance of these bacteria in the 
quality and viability of potato seed pieces. It is 
strongly rxcamnded that a corprehensive crop loss pro
gram be developed (rossible as a thesis project) to follow 
through on this initial investigation. Once the relative 



4. 

importance of these bacteria to clean potato seed pro
duction is determined, then appropriate stens (i.e.,
stem-cutting production, etc.) can be taken if necessary
to insure Fxwinia seed potato prodr .ion in Bolivia. 

Potato kbristem Culture for Virus-Free Potato Propacation 

Justification: The only available method to provide1clean" seedof Bolivian potato varieties and insure that 
they are free of virus is through the use of zmristan 
culture. Prior to the arrival of the present CID plant
pathologist, two Bolivian potato varieties were sent to 
CIP in Peru for this purpose. 

Objective: To obtain Sani hilla and Imilla Blanca 
potatoes free from known viruses. 

Results- Tubers of these two varieties were sent to CIP 
in377 and placed in their meristen program. In late 
1977, I brought the first merintems of this material back 
to Bolivia under permit from MA and proceeded to pro
pagate the meristems in isolation in my hare in xc.abanta. 
After multiplying the original 6 meristems up to 50 plants,
it became krian that the CIP neristem program was contami
nated with Spindle Tuber Virus. It was, therefore, con
sidered to be to the best interest of the Bolivian program
to destroy the material. I, therefore, autoclaved all 
plants, pots, soil and stean cutting tools, thus terminating
the attempted introduction in late 1978. No n..w irpor
tations have been attpted. 

Recamiendations: IX-v rnristem introductions should be 
attired frM6 CIP provided they are accmpanied by a
phytosanitary certificate specifically stating the material 
to be free of all known viruses including Spindle Tuber 
Virus. 

Evaluation of Chemical and Biological Control for 
izoctonia solani 

Justification- Rhizoctonia disease is widespread in 
Bolivia. No econmic and safe controls are presently
available to Bolivian small farmers. Recent investigations
by plant pathologists in Israel and the author's colleague,
Dr. Ralph Baker (Colorado State University), have shown 
that it is possible to control Rhizoctonia solani on 
various vegetables by the use of a Trioderma sp. of fungus. 

Oective: To test the fungus Tricoderma sp. and available 
ch(Mcals for the control of tMhZEctonia solani under 
Bolivian cultural conditions. 
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Results - A field with a history of Fhizoctonia solani 
waL selected on the Toralapa Fxperiment Station. Two 
different chemical control mepthods and two different 
rethods of applying Tricoderma vure utilized. The results 
after the first season are inconclusive. 

Reccarendatiors" The experimental work with Tricoderna 
elsa'here has ---hm that it takes several subsequcnt crop
pings for the fungus to develop to a level where it beccmes 
su.xressive to Rhizoctonia solani. It is reccmrnded that 
this research be continaued,),in the same field utilized 
in the 1979--30 season, with the sam treatmnts; and (b) 
trials be established in the greenhouse ohere subsequent 
generations of potatoes in pots can bu developed more rapid
ly md under better control conditions. 

Virus Diseases of Potatoes 

Justification- Virus diseases of potatoe. are probably 
the single nmst significant problem in a clean potato 
seed program. The CID plant pathologist has given support 
in cooperation with the CID potato brooder, Dr. R. Hoopes, 
to a virology program lead by Ing. .Arturo Mioreira (M.Sc. 
La Molina, Peru). 

O_'ectivc To characterize nov virus diseases of potato; 
to UMacterize the virus disease ccnponents in the Bolivian 
genplasm collaction; and to determine the prevalence of 
potato virus diseases in potential potato seed producing 
areas of Cochabamba. 

Results: This area of investigati.on has concentrated on 
thiethesis study areas. All are naq coTpleted and the 
persons involved are in the process of riting their theses. 
These areas are: (a) Characterization of a virus 
disease na-7 to Bolivia. Thesis investigation by Carlos 
Quit6n, ASAR, Cochabamba, (b) Screeninq of Bolivian Native 
(9.!.lasm Collection for Viruses. *Thesis study by Jos6 
Gutitrrez, CID Secario*. (c)Determination of virus 
diseases of potatoes in p:tential potato-se production 
areas of Cochabantm. Thesis study by Posario Claure, CID 
becariao 

Recarrndations- The field of potato virology is a highly 
sophisticatd 'area of investigation that is essential to 
the developnent of a clean seed potato program. It is 
fortunate that Ing. .rbeira has had. advanced training in 

* Killed in an autambile accident, June 17, 1980. Thesis not completed. 

http:investigati.on
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this area and can concentrate on developing a strong
 
virology program. It is strongly reccamded that 
(a) Ing. lbreira concentrates exclusively on virology
 
problen, and guide CID becarios in Jhis area with the
 
cooperation of Dr. Hoopes, the CID plant breeder, and
 
Ing. Paul Egger, the head of the C(rTYrU potato production 
program. (b) 7he CID acknwledge the need to strengthen 
the seed production/virology program through the intro
duction of ixproved mnitorinrq techniques such as 
Enzyme-Linked Imn osorbent Assay (FLISA) and others. 
(c)That COTFSU he encouraged to recruit a 1;iss virol
ogist such as Dr. Paul Gugerli to work with the seed 
production virology program. 

Wart (Synchytrium endohiotica) Studies 

Justification,- art disease of potatoes is a very wide
snread disease in Bolivia. It is generally found in
 
those areas where it is colder and wetter than norrmal 
and consequently potato producers living inmarginal
 
situations at higher altitudes suffer significant potato
 
losses from this disease. There is little known about
 
what kind of races of the fungus are present inBolivia,
 
sources of resistance or distribution of this fungus.
 

Objective: To evaluate potato wart severity and spread
 
throughout the Coc.abarba department,, Identify races of 
the fungus present, sources of resistance and the reaction
 
of selected native Bolivian lines to wart infection.
 

Results- Initial laboratory trials using the Glynne-

LEF rzahl. method were failures. Consultation and one 
short-term visit by CIP wart specialists outlined the 
most appropriate approach to establishing a cooperative 
CIP/Bolivian potato wart program. A cooperative CIP/CID/ 
IBTA survey of Cochabarba potato producing areas carried 
out in 1980 clearly shayied this disease to be very pre
valent. In saoe instances, 40-60% of the potatoes were 
affected in fields that had not had potatoes for at least
 
five years. Clearly rotation isnot an appropriate approach
 
to controlling this disease.
 

Paars and Publications- Torres, H. 1980. Tour Report 
It~orme de Viaje a Bolivia" --CIP Internal Mom dated
 

May 12, 1980. Lima, Peru, pp. S.
 

Ibcammendations. rhe survey carried out by the CIP plant 
pathologist, Mr. H. Torres, and the present CID plant
 
pathologist demonstrated that the potato wvart disease is
 



inportant and widespread in Cochabaxba potato producing 
areas. rrc than likely the same situation would ie. 
encountered in other areas of the country where potatoes 
are grown. Therefore, investigati,. work should begin 
in the following areas- (a) to determine the races of 
the potato wart organisr by using differential potato 
varieties that react differently to di fferent wart races; 
(b)explore potential for obtaining resistant varieties
 
of potatoes (Pany sources; of S. tuberosum are available). 
Pnv material irported shouldI F, accaypanied by phyto
sanitary certificates anj srecially certified to be f:.:ee 
of wart. This is essential to prevent the irportation
 
of any wart strains that are riot in Bolivia already, 
(c) test the Bolivian native ge -Plasm collection for 
tolerance to the wart disease. 

A h .cario has boon nainated to pursue som aspect of 
potato wart as a thesis project. He will work undler 
Dr. Hoopes' supervision until such time -asa new CID 
plant pathologist is designatod. 

New Potato Disease Survey 

Justification- As control prorams are developed for the 
principal potato diseases freque(ntly minor or nev diseases 
becam significant. It is necessary to be continually on 
the alert to the emergence of new disease probles and to 
appraise their potential bcfort, they beccam major problems. 

Objective- To detect new potato diseases and emrging
 
potato production problems. 

Results A continuous survey of potato growing areas in the 
Cocha area has taken place since early in the CID con
tract. This program has resulted in the detection of Mop-
Top virus, Erwinia diseases, leak (Pythium ultimum), 
Scierotinia sclerotiorm, and Colletotricum sp. lore 
recently three foliage diseases not previously recorded 
were noted causing considerable damage in potato Cields, 
Pordery -ildc.,w disease (caused b, Erysiphe cichoracearm) 
was noted by Dr. Kunkel, CID potato production scialist, 
to be espe.cially severe in his field trials. Subsequent 
observations of other areas by the CID plant patiologist 
shoa-ed th-: disease to be widospread and potentially a very 
severe problem. Inuring the r.otato wart survey with 
Ing, Torres of CIP, t.o add1itioral leaf spotting diseases 
were notrA, anular leaf spot (Sectoria Ivcopersici) and 
another leaf spot caused by a Ph_a species. Of the two, 
the Septoria leaf spot appears to be quite widespread and
 
may e'apotentially severe problem as well. 



apers andi Publication,, Torres, H. 1980. Tour Report"'Infozme ,iaVlae a =0oivia -- CIP lntaral tmo &dted 
May 12, 1980. Lima, Peru° pp. 8. 

Recomrendations- Because the three foliage diseases had 
not been recorded prior to their recent appearance, there 
is no information as to how severe they may be. Therefore, 
it is proposed that field trials ibe established to evaluate 
the irpact of these diseases. Crop loss trials should 
therefore be established on the Toralapa Fxperimnt Station, 
Escalante, and Candelaria. Such crop loss trials should 
use a standard variety that is susceptible to all the 
diseases and fungus specific fungicides (i.e., Benlate 
and Pidomil) used to eliminate one or more of the diseases 
and thus through yield d-ifferences between treatments 
should determine the relative effect on yield of the 
different diseases. 

Potato Insect and Nematode research
 

Ncwaticide Testing 

Justification- Nacobbus and Glohodera species of 
nematodes attack, the roots of potato plants ard decrease 
their ability to effectively t,ke up sufficient nutrients 
to sustain high yields. Chemical control is one aspect 
of an integrated pest managerent system, to ccatt these 
parasites. 

Objective- To economically rnd safely increase potato 
yields in nematode infested areas by the use of nematicides. 

Pesults. Field investigations were initiated by Dr. Ken 
Ell1iand Ing. Gerardo Caaro in 19715-77 and 1977-79. 
Preliminary results indicated a possible yield increase
 
and nematode population decrease. Subsequent trials in 
1978-79 snd 1979-9'0 have not shown the yield increases 
with nenraticides. 

Recorwendations- (a)The cost of Temik and its hazard to
 
van ad the envirome/nt do not justify wide use of Temik 
under Bolivian swall farmer conditions. (b) Increased 
mrphasis and support should be given to the develo-.arnt 
cf varietal resistance. Much progress is presently being
 
centered on breeding for resistance and material isavail
able from CIP that Dr. Hoopes and his IMrA counterpart
 
staff can use.
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mhite Grub Control 

Justification! In certain areas of Bolivia (i.e., Colomi), 
the potato white grub (Phyllophaa sp.) can reduce yields 
up to 5.0%. Prior chemical control field trials have not 
been sucoessful in effectively contrr ling this pest at 
the small farm level0 

Objective:, T obtain the most effective control of white 

results 7\ field trial was established in 1970-79 in 
Colomi, Various chemicals were utilized and no clear cut 
control of ,n econcically significant nature was obtained. 
In 197--O0. another trinl wes establisherd in Colomi using 
chemical nest control materials, but additionally a potn
tial bIological control test was include. There was a 
significant increase in vield using Tanik, but it is 
thought that it was due to control of so-rr soil borne 
marasite, othcr than white grub° 

Recomm.rndationsi AAditional trial work is needed in this 
area and should c carriel out by the CID entcmlogist
assigned to Toralapa. Chaical agents should continue to 

be a Part of the program, but special attention should be 
given to biological control agents introduced by the 
rep'orting CID plant pathlogist. These are. (a) Bacillus 
popiliac, a bacterium that attack- Phyllophaga sp. 
(b eoaplectana carpocarrsae, a nematode that attacks 
a very wice variety of isects in Coleotera, Diptera, 
Heleroptera, Horonrtcra, Hineno.tera, Isoptera a Lepidoptera. 

TlanXaqer Develonmnt 

The general staff at Toralapa although enthusiastic is not 
sufficient in number or training to carry on the kinds of 
programs needed to develop a rinimal potato research pro-
gram in the plant protection discipline. "ore staff, 
equipment, budget, and advanced training is critically 
needed. 

Ing. Arturo Moreira is one of the two men at the Toralapa 
Experiment Station that has a post-qraduate degree. He 
is cuite well trained in his area of speciality---potato 
virology. At the present tim, he is far too broadly 
spread into administration, seed. production and general 
plant pathology. It is scj.ungly reccs ended that Ingo 
Moreira be. permitted to evote his time exclusively to 
potato virology. His role should be limtited to super
vising becarios in virology related progras, cooperative 
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work with the plant breeding program in its search for 
virus resistance, and Ing. Mbreira would be the prime 
counterpart for a possible COMESU virologist working on 
seed potato quality. Under no conitions should Ing.
tbreira be deviated from virology studies into other 
non-virus areas of plant pathology-entomology, gerrtplasm
collection and exneriment station administration such as 
is presently the case. Ing. Mreira has been trained to 
be and is a corpetent potato virologist. He rmst con
centratc in this area if Tbralapa is to have a vicble 
team approach to potato research. 

R mulo Claure has not been one of the CID Technician's 
counterparts, but his present role is such that it comes 
into contact with the pathology program and as such som 
cmrent is relevant here. Mr. Claure is presently
involved in the seed production program at Toralapa.
He has shown ability in developing his program. In 
general, he shows good potential and should be encour
aged and considered for post--graduate training upon
corpletion of his Ingeniero Aqr6nomo thesis. His train
ing should be in the area of potato virology for the 
folloing reasons, (a) Potato viruses are the most 
critical problem in quality potato seed piece production;
and (b) he has already had some training in virology
while at CIP and has shown an aptitude for this area. 

Gerardo Canro: This IBTA technician has been the prin-
Cipal counterpart of the previous and the present CID 
plant pathologist. Mr. Caero has dexonstrated a con
siderable amount of ability nd initiative in his work. 
He has been overdeployed having responsibilities in 
nematology, entomology, and plant paithology as well as 
frequently having to assume station management respon
sibilities due to frequent absences of Toralapa admin
istrative staff. Mr. Caero is presently working at his 
level of ability and training I would strongly recawtnd 
him for post-graduate work in a field of his choice in 
the plant protection disciplines as soon as he has con
pleted his Ingeniero Agr6norm thesis. At the present
time, I believe a post-crraduate study with Dr. Monty
Harrison at Colorado State concentrating in potato plant 
pathology would be the rost beneficial to Mr. Caero and 
to the program of the station, This program should be 
initiated as soon as possible, but only if the present
CID plant pathologist is replaced by a plant pathologist 
fluent in Spanish. 
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oIRcomendation: The staffing at Toralapa is not
only insufficient, it is irresponsible upon the part of 
IBTA. It is beyond this author's experience and under
standing that a progrm so vital to Bolivian agriculture
should be so neglected. This is true for all staffing
and is not only limited to the plant protection disciplines.
But limiting my reccmrendations to plant protection, there 
is an urgent need for a minimum of three more technicians 
to be assigned to Toralapa. These should be. (a) A 
nematologist/soil insect position; (b) a general entamlo
gist position; (c) a soil-borne disease position. 

If these positions are not forthcoming, then I strongly 
urge that the CID plant pathology position not be restaffed. 
PMy reason for this is? it is neither logical nor right that 
one Bolivian technician (G. Caero) serve as a full-time 
counterpart to both a CID entamologist (Dr. Foster) and 
a new CID plant pathologist. In addition, it is hoped
that Mr. Caero would leave for post-graduate training. 

Toralapa Station Development and Management 

USAID 053 Wan Program: This prxgram, although logically
conceived on paper, is the most inappropriate and mis
managed way in which to deploy funds for the deveioprxnt
of an agricultural experiment station this technician has 
seen. The facilities and building are approximately three 
years behind schedule, poorly designed (even though this 
technician and other CID staff made repeated trips to 
USAID/La Paz to assist in design, none of our suggestions 
were ever incorporated), and poorly built. The experinent
station staff and the CID staff were told that equipment
ordered under the 053 program would be made available to 
Toralapa. None of the equirment that has arrived has been 
deployed to any location other than San Benito. Even there, 
a very limited amount has been made available to CID plant
pathologist and his counterparts. In the experience of 
the CID plant pathologist, the 053 loan program as a source 
of support to the CID program in Toralapa is an absolute 
failure and embarrassment. 

Reommendations: It is possible that with a conscientious 
effort on te pirt of USAID management staff, the above 
problem can be corrected by. (a) Increased involvement 
of USAID engineering staff in the finalization of the 053 
building program underway -itToralapa. (b) Sufficient 
funds be set aside or a special appropriation be established 
to adequately equip the Toralapa Experiment Station labora
tories.
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Toralapa IBrA Administration- The administration of 
the Toralapa Experiment Station is coipletely inadequate. 
Day-to-day operations happen more by crisis managent 
than by comprehensive planning. M:hile I admire individ
ual staff members, as a cgroup they do not function as a 
team. There are, several reasons for this, the most 
critical being: 

(a) 	The Experiment Station Head: Ing. Gonzalo Claure 
is one of the peonle in Bolivia who has had post
graduate training (M.Sc. Plant Breeding, Utah State 
University). Unfortunately, he has not given the 
Toralapa station and staff the leadership and dis
cipline needed to make it an effective research and 
development station. The principal reason is that 
he has had too many responsibilities such as: National 
Potato Program Leader, Experimnt Station Director, 
Potato Production Agronomy counterpart to Dr. Kunkel 
and to Mr. Walker before himr 

(b) Not enough technicians: There is a critical need 
for more IBTA staffing at Toralapa. Foreign advisory 
expertise--both CID and COTSU--is not being adequately 
utilized. 

(c) 	Lack of timely and sufficient budget support for IBTA
 
staff and ex.yeiment station programa: Workers are
 
not paid on time; no money is available for mainte
nance, repair, or installation of equipmnt.
 

RocacmTndations: (a) Ing. Claure should continue ex-
clusively as Toralapa Experiment Station Director. His 
agronomic duties should be assigned to newly recruited 
staff to serve as counterparts to CID and COTESU tech
nicians. (b) Specific management responsibilities should 
be delegated by the station director at Toralapa to staff 
and CID/COTESU technicians. A minimum of these management 
xxmittees should b- laboratories, greenhiouse, shops and 
mechanical, fields and plot management and distribution, 
potato storage, other building management. In this way, 
one foreign expert will be working with one IBTA tech
nician in a camittee responsibility. This will have a 
double value in expediting administration effectiveness 
and giving counterpafts station management experience. 
(c) Expedite appropriate hudget support for station staff 
and activities. This is, of course, beyond the control of 
USAID/CID, but a reappraisal of the USXID/CID program 
targets should take place. If IBT. cannot establish and 
maintain the necessary budget suort, fr the Toralapa 
Experiment Station, it is doubtfu that CID can have any 
real lasting effect in the develoment of the station. 



Toralapa Summry- The Toralapa Experiment Station and 
Ue potato research and developmznt program offer the 
most promising way to help the Bolivian small farmer of 
the sierras and the altiplano. The need is very creat 
and already som progress can be seen, but it is just 
a very little beginning. If IBTA can respond to neaded 
improvemnt in administration, budget continuity and man
pcwer developmnit, continued USAID/CID support is warranted. 
Without these responses from IBTA, USAID/CID involvemnt 
at Toralapa should he terminated. 

San Benito Experimant Station 

The San Benito Fxperiment Station is the national center for cereal and 
fruit research. The station is located 35 1-n east of Cochabamba on the 
main road to Santa Cruz. The upper Cochabamba Valley (Valle Alto) is 
approxinaL-".t. y 2,800 m high and has a climn.te suitable for a wide range 
of crops including fruit. 

Cereal Disease Research 

Studies on the Bicloqcy and Control of Helminthosporium 
Leaf Spot of h'.heat 

Justification. Considerable wheat production potential 
exists in the Santa Cruz area, but beginning in 1978 a 
severe leaf spot and seed decay disease was encountered. 

Objectives: To determine the cause and control of the 
Wheat leaf spot and seed decay disease in Santa Cruz. 

Results: This problem was selected as a thesis topic 
by the ID technician's couterpart. Mr. Vidal Velasco 
During the period 1978--1980, Mr. Velasco has damnstrated 
the disease to be caused by the fungus Helirnthosporium 
sativun. He has evaluated the effect ofthe disease on 
many varieties nd demonstrated a feasible control of 
the disease by the use of seed treat-nt. His thesis 
has been conpleted and is presently under review by the 
Faculty of Agronomy at San Simon University. 

Publications and Pa .r- Velasco, Vidal and W. M. Brown, 
Jr. 1980. Mancha de la Hoja Causadai por Helminthosporim 
sativum - Una nueva enfermedad del trigo en la regi6n tro
pical de Bolivia. III Seminario Nacional do Investigaci6n 
Agropecuaria y Forestal, Santar Cruz, !Inrch 14-16, 1980. 

Velasco, Vidal. Thesis subaitted to University of S&1 
Simon. CID 1979 Saniannual Report, CID Idministrative 
Report 001/79 for the period January !-%Tune 30, 1979. 
pp. 53-54. 

http:climn.te
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Pecctuendations- (a) The work carried out by M r. Velasco 
and 	the CID plant pathologist has sufficiently defined 
both the cause and the control of this disease. For 
the 	time being, further investigations are not of a high 
priority to warrant a technician's tim or station's 
budget. 

(b) 	The disease should be taken into corsideration when
 
evaluating nc-.. wheat introductions for the tropical
 
areas but little more than this is ,resently neces
sary.
 

(c) 	 In the future, further research activity should con
centrate on selection and deployment of resistant 
varieties. 

Identification and Control of a New Rust Disease of Barley 
in Bolivia 

Justification. In 1977.-7P a nE,; disease of barley ras 
noted attacking barley in Bolivia. Subsemuent identifi
cation shaqed Puccinia striiformis race 24 to be the 
causal agent. This disease vas first introduced into 
Colombia in 1974 and for som, time had been exr[jected to 
shcow up in Bolivia. 

Objective: To identify the best control for yellow stem 

rust (Puccinia striiformis) of barley in Bolivia. 

Results.-. Initial work in 1978-79 lead to two conclusions: 

(a) 	 There were no resistant varieties readily available
 
to Bolivian growers.

(b) 	It was econczmically feasible to control the disease 
with two well-tinvA applications of a rust specific
fungicide Byleton. . urther work in 1979-80 was carried 
out in two ways (1) both seed treatment and foliar 
treatment recomnended for the previous years' trials 
were incorporated into the regional trials program; 
(2) in addition field trials were established t) 
determine optirumi sezd treabnnt, foliar application 
rates, time and number of spray combinations° This 
latter investigation was carried out as a thesis study 
by Pablo Espafia. This study has confirmed prior 
findings and reccaaendations° 

Publications and Papers- Velasco, Vidal and W. P. Bram. 
1980. Incidencia y Control de una Nueva Raza de Puccinia 
Striiformis en Cebada. III Seminario Nacional de Investi
gaci6n Agropecuaria y Forestal, Santa Cruz, March 14-16, 
1980. 
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Fspafla, Pablo. Thesis in preparation. 

CID. 1979. Semianmual Progress Report 001/79 for the 
period January 1-June 30, 1970. -r. 51-53. 

Velasco, Vidal and T. Stilwell. 1979. La Roya Amarilla 
en Cochabamba. Hoja Divul.ativa 1To. 3, Estaci6n Experi
mtal Apricola de San Benito. 

Velksco, Vidal an(! T. Stilwell. 1979. Control Quimco 
de la Rova Aarilla en Cochabarba. Ho!ja Divulpativa 1o. 
A, Estaci6n Experinental Agricola de San .enito. 

Recmmndations 

(a) 	The work carried out by San Benito and CID staff to 
date is sufficient to incorporate a stripe rust 
integrated control procran into the cereal recorn
menrdations for 1980-81 seasons. This program would 
involve: (1) use of a tolerant variety--Promesa;
(2) seed treatment with Bytan; (3) foliar spraying 
with Byleton if disease incidence is noted Drior to 
heading. To be effective, sorayinp would be neces
sary early in the appearance of the disease (i.e., 
at first sign).
 

(b) 	 Other than evaluation of varieties for resistance in 
the ongoing cereal program no further research on 
this disease is considered to be of a hiph priority. 
Eventually, resistant varieties should be deployed
and sprayinp with fungicides should. be discontinued. 

Fruit Disease Research 

Crown pall on peaches (Aprobacterium tumfaciens) 

Justification: Crman pall is the most irportant disease
of peaches presently known in Bolivia. A large expansion 
of decidxu= fruit prodhction is presently taking place
in Bolivia and this disease is a threat to the long-range 
success of the emerping fruit industry. 

2o4ective: To define the distribution, method of detection,
and control of crow, pall under .Bolivian conditions. 

Results: Several activities have been initiated in the 
crow pall program. Much of what has been accomplished
is part of the thesis study presently being written by
Mario Jaims, a CII) becario. In early 1973, a strain of 
Aprobacterium radiobacter inhibitory to the crown pall 
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bacterial causal agent was discovered by Dr. Kerr in 
Australia. This bacterial isolate (K-9.) has not been 
subiected to testing in several countries where crown 
pall is a severe Probl.em and has rec-hed the point of 
development where it is comnercialiv used for crcxnL gall 
control. in 197F, this biological control material was 
introduced into the Tolivian fruit progrxr by the CrD 
T.Iant natholoist. It is now a routine nart of the SanBenito pro~ran when nroducin? trees for local crowers. 

In Mlarch of 1.8r,, ,'r. krt "'cCain of the Liversity of 
California toured Teach and apple orchards in the Codha
barba Plepartntt a di reviwer the San Denmito biological 
control proori. The results of his cooerative effort 
with San Benito/ITTA staff and this author are presently
in nrensration but can. be stmarized as follr.: 

(a) 	Although crqn gall is considered to be widesy~rad
 
in olivia, its spread is associated writh the move
.rntof infected .roapation raterial;
 

(b) 	 Bolivia appears to have only one strain of crown gall; 

(c) 	 The distribution and nrenaration of bio-isolate K-84 
is beirn well done and should continue; 

(d) 	.ore investigation as to cramn gall strains present
 
in BoliJia and. the effectiveness of bio-isolate K-84
 
avainst these strains isnecessary.
 

Publications and Papers 

McCain, Arthur. 1 ol0. 5hort-Term Consultant _-eport. 
Crown gall m.d crocwn -all control . Bolivia. CiD p-Tork
inv.Paper in nreparation. 

0uit6n, 'Mery H. .O,atrid T. M. Brown, Jr. 1.080. Agalla 
dr Corona. k.oli Divalgativa No. 13, Estaci6n Experimnn
tal Agricola do Sen Eenito. 

.
CI). 117n 'eriannual Progress Report 001/79 for the 

period. January 1--June 30, 1979. pp. A.-.67. 

Recomy-ndations
 

(a)Because of the imnortance of crown gall disease and
 
its notential for variation nd strain differentiation, 
an integrated control proprm isne-essarv. This pro
gram.should involve: (1)strong quarantine to irevent 
possible new strai.is of crown gall from being jiported; 

http:strai.is
http:Probl.em
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(2) treatrment of all seeO and transplants Tith K-84 
to nrevent cron ,all frov infectinf he lthy nlnts 
at pl!antirm tkne; (3) distribution of only healthy
plnt:s with n simn or history of abnormal oalls of an, 	 !'.ne; (4' routine ex.nimr-tion of newly ulanted 
orclv&irds to detect crcn (all and treatment writh
netroler. derived chemicals; and (5) careful m-nVe
r-t oroprTs to prevent voumding of tree crowns and 
tc nrevent standin watrr ne:t to tree crams. 

(b) 	 Purther research is recomende:!I to test the use of
 
]ocal netroleumm.roructsfor control of cror. gall

in established plantings.
 

7iris diseases of Frapes 

Justification: Virus ciseases of prapes erc comwn 
througout the grane Droducin -- reas of the world. These 
viruses are crenerally lirited to soread throupli proparat
inp materials and cn rea(Jil- be spread during ".iltipli
ction propraxr. T3ecause of the rapid promth and iL-portance 
of tie prape industry to Bolivia, USAID and IBTA requested 
(71" to survey the grape production situation in Bolivia. 

Objective: To detennine the incidence and distribution 
of prape virus in Bolivia. 

P..sults: .A.grepe virus disease survey was organized and 
Tead by the CI) pl.t ptholoist in 3olivia in February
Mip-rch of 1979. Dr. Austin C(oheen, the IMS/USDI project 
leader in !rape virolopy at Davis, California, was broupht 
to Bolivia for this survey. A three-we& . tour of all 
Rrape grJnp xeas in Bolivia was carried out in cooper
ation with 17., and the Tegional Cor-IBTX 77 e.lopme.t 
porations. The results of this survey &aonstrate that: 

(a) 	 The grape virus diseases--leafroll, fn leaf and corky 
hark--are veny Drevalent in Bolivian vineyards; 

(b) 	 in rost instaces, these virus diseases are associated 
with nrontrating matcrial originally irported fro. 
outside Bolivia under phytosanitary certificates
 
(esnecially from. 33outh Africa and Argentina) ; 

(c) 	 although native Bolivian !grpecultivars are corpara
tively virus-disease free, spread of virus diseases 
within ~olivi , from indiscriminate ipropagative plant 
selection is a serious danger;
 

(d) 	 Bolivia has the facilities, ranpower and technolopy 
to establish its own virus-free indexinp and pro
pagative material program.
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Because of the above finclings, virus-free indexing plants 
were imorted from the CaliFornia T.ropran and were
establish-d in an isolation ploatinp at 	San Benito. 

Publications and Paoers: C-dheen, A.C. 1979. Short
term Consultant Pqnort. T)evwl-Iorent of rCrape 'Production 
in Bolivia. CLD 1orkinr Poner .0 006/79. La Paz,
Bolivia, March 1979. 29D,. 

Crespo, Fabian, A.C. Goheen end .. Brown, Jr. 1980.
Incicencia de. Fnfermedades Virales de Vid en Bolivia.
III Seninario 1acional de Investipaciones Agropecuarias
y Forestales. Senta Cruz, Bolivia, March 14-16, 1980. 
CID. 1979. Semnml Report 001/79 for the period 
January l-Jume 30, 1079. pp. 674F. 

Recomnendations: 

(a) 	 It is strongly recorrLnded that San Bcnito initiate 
a virus-free p ape nropagatior. Propren. Virus-free
mother plent material cm be obtained from the USDA/
University of Qnliforis certification program. This
material should then 1e _romn in isolation according
to .)r. Coheen's recomrwn.dations cited above. 

(b) 	 Ien this propram, is initiated, .Dr. roheen should be 
broupht back to Bolivia to help initiate mother block 
planting, and to dertntrate indexing and repid
multinlication mthods. 

Mrower Deeloient 

Cereal Pathology 

(a) 	Vidal Velasco has de2n'c.trated outstanding, develop
nvvnt both inexecutinR his m research and in con
tributng to other ongoing research. His thesis 
study on the Re3xinthosporiun leaf spot of Theat is
the best the author has been associated with. 1would strongly recomxmd that Tr. Velasco be sent 
for post-racluate study as soon as his Inpgeniero
A_Monoro degree is pranted and he has developed a 
necessary level of lanpuage copetency. I further
recormnd that his post-frauate study concentrate 
in cereal disease epidemiolo,7/ and soil borne cereal
diseases. This work should tak.e place at Colorado 
State University under either Dr. ',Fil or qttself. 
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(b) 	 Pablo Esnafa is a (71 becario that has been workijn
 
on a barley stripe rust thesis problem. He has worked
 
well under Vidal Velasco's suoervision and should be
 
considered for a reu.ar appoint.int. This is
 
especially critical if 1idal Velasco leaves for post
grackate traininc as T have recomrended. "r. Espafiia

could work under r. qtilwell's direction and upon 
the return of M.r. Velasco fra:- post-gra,. ate tralininR 
should be evaluated for prark.tte training in the U.S. 

Fruit Patholopy 

(a) 	Fabian CresDo is designated as the San Benito fruit 
pathologist. Unfortunately, Mr. Crespo has con
sistently not been active in plant patholopical re
search. The fruit reseaxch progra at ran Benito 
has suffered considerably because of Mr. Crespo's 
involvement in non-plant Dathology activities. 
Occasionally, Ing. Crespo has becom involved in the 
plant natholopy propram but never in a manner consistent 
with and for long enouah period to develop a viable 
research nrogram. PIthouph he h.s a M.Sc. from Utah 
State University, he has never denonstrated either 
the ability, attitude or reliability necessary to 
becore an adequate researcher. In strrary, he appears 
entirely unsuited for and uninterested in his desig
nated responsibility as e fruit disease research 
specialist. I strongly recomnd that Ing. 0respo 
be reassined to a non-research responsibility and 
that a no%, IBTA technician be recruited for plant 
pathology fruit research. 

(b) 	Mario Jaires bepan his woric at Sn Benito as a CID 
becario stuL2Y i crn gall. Mr. Jaims is presently 
on the fruit Production research staff and doing an 
excellent joi. T ile working on his thesis, he denon
strated considerable interest and a sense of resDon
sibility. I recomend that upon copletion of his 
thesis and receipt of his Ingeniero Aronamo degree,
he be sent for post-graduate- studies leading to M.Sc. 
depree in fruit tree pathology. This graduate work, 
if at all Dossible, should be carried out with 
Dr. Larry Moore at Oregon State University. Dr. Moore 
is one of the leading, crown gall woikers in the U.S. 
and is already studying crown gall strains which 
Mr. Jaines sent hir from Bolivia. 

(c) 	 Tito Revollo began his plant pathology traininR at 
s EiRenioas a CID becario. Althouph he was study
ing a problem, in potato patholor'y, he was involved in 
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rust of the fruit disease investigations conducted 
by Im. Qu:Lton, Maxio Jaires, and re. Presently,
Mr. Pievollo is workinfs as a fruit extension agent 
with the CMIVSU!ITFA fruit propr. . 1t. Revollo -has 
dermnstrated considereble ability -ndinterest in 
olant owdholo y. I would strongly recnend that he 
replace Inr. Tabin Cresro as the San Benito fruit 
patholopu researcher. tfter two years woorking in 
that canacity, I believe that he should be sent for 
post-graduate sturlies in fruit natholory. This pro
gram should be cnrried out at the University of 
CaliFornia, Davis, with eithcr T)r. Bill Mller or 
D r. Joe Ogavr.. The other clternative., and the one 
mst favored lyye, is that IMr. Tevollo carry out 
his nost-)raduate studies at Colorado State University
under ry direction where I ,ill be leading the State 
of Colorado Integrated Pest ana Pros-ram-mpnt in 
Thjit TroAuction. 

Sai Benito Station Tkvelopmnt and minagennt 

In the case of the San Benito Experiinmt Station, the 
053 -. Pivenro?,ram has considerable benefit even though 
it was extrene!y behind schedule. But again desipn and 
construction were very noor. These deficiencies were 
only corr-cted by the apgres-ive and outstandin- leader
ship of Ing. J. Salamanca, the Statir Director. As 
noted previously, the 053 eauiprinyt has for the nust 
Part been turned over to the new soils laboratory that 
is being by a FA/Israel soil Droject and to date 
has been generally unavilable to CID technicians. 

Recomendations: The 053 nrogrm building.s are conpleted. 
The construction is fairly adequate. The greenhouse 
unfortunately does not have the climate control equip
mnt are eh- roofinp riaterial is the wrong !ind (even 
thouph I adrised TJRAITJ enpineerinp staff anO architects 
as to the correct type needed mnd provided addresses and 
sample materials). It is recmncded that USID more 
actively pursue the procurerent and installation of 
clir.ate control equirent for the greenhouse and addition
ally fund the replacement of the present roofin. w;rith the 
correct non-fade, hiph light transmission roofing, original
ly recxn'mded by this technician. 

Sa_-n Bcnito Trorpra' and research Managerment 

(a) Cereals: The cereal team and program at San Lenito 
is the best ter' research unit in Bolivia. This is 
in part due to the very active role of CIT1. in 
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developing this program and present role of the CID 
regional trial specialist, Dr. Tan Stilwell. At the 
present tire, the staff is well bql,kiced but short 
of research funds. (I realize this is a Feneral pro
blem throughout Bolivia at this time.) There is a 
need for the present cereal staff to finish their 
Ingeniero j r.rorqmo degrees and nursue post-graduate 
traininp. Only oe is close to coz..yetin- -his 
Ingenicro Aronoro degree. The cereal nathology 
comonent is only oM r:'an, Vidal Velasco, and one 
becario working under his guidmnce, Pablo Espafa. 
There is a need to eventually increase this number, 
but I believe this should wait for the other areas ol: 
cereal entomology and production to be improved. 
Mr. Velasco is competent to carry on the present
pathology component without much supervision. 

Rncca~wnations, (1) There is no need for extensive 
plant pathology assistance to the cereal team. shove 
rentioned that already is being provided by CY.?IT 
mnd CID under Dr. Stilwell. A new CI) plant pathologist 
should have mininal responsibilities to the cereal pro
gram and serve only as a consultant on a need basis. 

(2) 1r. Velasco should be sent for a M.Sc. propram as 
soon as possible while Dr. Stilwell is still working 
with the cereal team. Dr. StilweL ca-n help out uring 
Mr. Velasco' s absence by supervising. necessary work in 
cereal patholog7 with CID becarios, such as Mr. Pablo 
Espafa. 

(b) Fruit: The fruit program at San Benito is under the 
ance of a rX1fli SIT team. Although not a CrD res

eonsibility, nurerous diseese problems have continued 
to arise and the CID pathologist has repeatedly been 
Tressured to assum responsibility for a fruit pathology 
propr-m. Althouph I have attemted to assist where pos
sible, the lack of cooperation and unreliability on the 
part of the !BTA fruit pathologist has made this attempt 
a failure. Presently, there is no fruit pathology 
research progra. With the irportetion of large cuan
tities of apples and other planting materials, problems 
such as cron gall and Phytophthora croxm rot and 
viruses are becoming, a serious problem. There is no 
concentrated program to screen varieties and root stocks. 
Locally selected materials especially prapes and Deaches 
are highly infected. with virus diseases, but yet these 
materials are being indiscriminately rultiplied. There 
is, therefore, a critical need not only for a strong 
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fruit disease research effort on the normal problem 
of chemical control of rnildews, rots, etc., but also 
for a strong virus indexing and a clean propagation 
of foundation stodo:. The process of bringing grape 
and apple mterials under phytosenitary certificates 
from Brazil, rentina and South Africa has been shcn 
to be not safe. The validity of those phytosanitary 
certificates is open to severe auestion. 

Recrudenr-,tions: (1) The ne-. CID plant pathologist 
sboud under no circunstances becom involved in the 
f.cuit research and extension program at San Benito. 
(2) San Benito should. reassign inrV. Fabian Crespo to 
other duties and deploy a new technician to develop 
nlmt pathological fruit research under O=i1 SU direc
tion. Tito Revollo is presently the best qualified 
person available fo- this position. (3) If O= 
is to continue to i'itroduce and prcnte fruit tree 
production, thn thv,, should also assume the respon
sibility to camry out the research and. development 
necessary to as,',ure the distribution and maintenance 
of disease free piants. Therefore, COTESU should 
assign a plant pa,'hologist to the San Benito Experi

ent Station to wort" cooperatively with the new IBTA 
plant pathologist. 

1. 	 Of the P major agricultural experimentai stations in Bolivia 
that I an failiar with, the San Penito Station is presently 
the best operated -mdmanaged facility for agricultural research 
in Bolivia. 

2. 	 The CCMSU fruit prarotion program is well managed but is 
deficient in the area of plant protection support. 

3. 	 The cereal program is workinp extremely well. It is relevant, 
well staffed and has a balanced apnroach to cereal improvEmmt* 

4. 	 Ing. Salamanca h-s done an outstanding job in revitalizing the 
Experiment Station staff and program. His careful supervision 
of the 053 building program and response to needed carges has 
resulted in the creation of fairly functional facilities. He 
is to be couplimented for his progress. 

5. 	 San Benito will need plant pathology and entomolopy staff in 
the future. Staff should be contracted now while the IBTA 

* 	Toralapa, Chinoli, La Jota, Villa Montes, Saavedra, J elen, Patacaraya, and 
San Benito. 
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Insect Museum -wd the Plant Diappostic Service axe still at 
San Benito. In this way, the new staff could gain experience 
from these other proram before they are transferred to the 
new agricultural services complex -neer construction in Cocha
balba. 

Ftension Support Activities 

The lack of resource materials, technical Pssistance in plant
pathology and diagnosis for the extension program and staff were 
at a critical stape upon the arrival of the present CID plant 
patholopist. Therefore, a plan was leveloped to provide essential 
plant natholo ,y support to the extension service. This program
has taken the three folla,ing approaches: (1) establishment of a 
diagnostic facility and steff; (2) initiation of a series of 
training sessions for extension specialists in on-field diafnosis 
and control; and (3) preparation of ulant disease guides and 
extension bulletins. 

Plant Disease Diapnostic Clinic: In 1971, the reportinr CID plant 
pathologist initiated the I ]lant Disrcoe Diagnostic Clinic'PTA 
proprarc- nresently housed in facilities ct 'an Benito. The San 
Benito Fxperimsnt Station Director has Fiven outstanding support 
to the develomnt of a suitable laboratory which is sufficient 
for mrost riapnostic mndplant disease research activities. T
1978, throuph the efforts of the IBTA Regional Director, 'n,. 
Perez, a plnt pathology counteroart was hir'A to operate the 
clinic program. Ing. Mery de Ouit6L., had hi 1ittle plant pathology
experience prior to that tir.e, but has responded --xtremly well 
and made outstanding progress. The clinic program is now a well 
established operation and is giving outstanding service. In its 
less than two years of operation, the list of known diseases in 
Bolivia has been mre than doubled over the L.itial Host Index 
prepared by Dr. Ellis of CIT) in 1977. 

Recommndations 

1. 	 The Plant Disease Diagnostic Clinic should be continued and, 
as soon as the new agricultural service center inCochababa 
is ccMpleted, the clinic staff, equipmnt and program should be 
moved to that facility7 . In this way, it will be more accessible 
to both extension personnel and growers. 

2. 	 Ing. Ouit6n should be given an opportunity for post-graduate
study in diagnostic techniques. Because of her family 
situation (the nother of four children), it is MUlikely she 
could undertake a Miaster's degree nrogram. However, I would 
not hesitate to reccxnend her as the opportunity developed 
that would allom7 her to undertake such a study without hardship 
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and separation frorm her fmnily. Presently, a special study 
pro'rrm ancl visits to arcan should beofth ,' Ieboratories 

ranped for 191, provided she is able to .earn sufficient 
Er-lish to make.-: such a progorm- ,ro.ictiv . Thc iPro,.'ren. should 
involve. (a) work experience in the Palifornia State Dprt
nent of Airriculture Plmit Clinic j C:acrnto, Clifornia; 
(b) work exnerience in the laboaCtories of the University of 
Cali ornia in -Ecrkeley--specific,-!ly T.rith: T)r. Arthur Cain, 
Extension Plam.t Patholopist; Dr. Milton Sr.iroth, Crown mall 
rescarcher; and Dr. Bill 9nyder and Dr. £3irley N7ash Smith,
Fusnri,., identification; (c) w.or. ey"primce in the Colorado 
)tate U.-iwrsity Plant N.sease Clinic tmder r.y direction. 

Such :a iroxam as this would qjve her an opportunity to work 
in sevral kinds of diapypostic ,mnd service 7ituations. 

3. 	 Pefcrec,-. raterial and laboratory .rluirrent for the diepnostic 
laborato.y shoul accomnany inT. i.i:&,,en the laboratorj is 
nvrd to the new a.- rcultural seiy. canter in Cochabmba. 
Alsc at that tiL.t, it rdght be ncc.cssary for th c preset CD 
pla.t pothologist to retrn to :o!ivI.a for a short period, to 
assist in the clinic transition. Ihis ,nill 2rpnd upon whether 
or not a nLiw CD plant Dathologist is recruited an.d what his 
expe.rince is. 

6I. ne plant pathologist spend a minimin of 20,% ofCI- 3hculA 
his timn in the diap.ostic clinic dxtnsiorn support pro
gr. 

Extension Tra-ining in Plant Pathology 

In 197P--79, a series of extension ,mrshops were held for training
local extension apents in plant pathology field diamosis an-i con
trcl. These vorkshops concentrated on ciseos,2s of potatoes, small 
r,-.is, mnd fruit. Tle :orkshops were conducted using colored 

slides ang field guides Drepared by th f'T) technician. it was 
felt that this was a verv valuebk pro.ram and should have b,..en
continued. Unfort-mate Iy, a restructuring of the extension organ
ization nd laczk of continuity in ,mtnsion administration caused 
the worlshops to be halted. 

7seconmwi-dations 

1. 	 The extension. workshop should be reassumd. Both plant
patholom, and other plant nrotection discirlines should be 
rouitnely involved. 

°. Tho new CID plant pat-ologist should tke rn active lea.ership 

role in develoDirg, further comennts in p]a t pathology fo_
the extension traininf proprmn. This role coald be in cooper
ation ith INF.- %it6n and the nlant clinic program. 

2 
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3. 	 More study and field guides on specific cormodities should be
 
prepared. Mditionally, comlete sets of 35 rn slides of
 
specific diseases should be duplicated fro. my.collection for
 
use 	intraining propra:Is.
 

Frrearation of plant disease guides and extension bulletins 

In support of the extension traininp propram, field diagnostic and 
control puides were prepared for potato diseases and snall grain
diseases. Also color handboolk on otato diseases and other can
nodities were obtained fror CU, CI.T nd C(IAT. These types of 
guides are extremely valuable and nore should be developed specifi
cally for Boliv.an use. In cooperation w-ith Dr. Stilwell and the 
San Benito staff, a series of grower bulletins vere prepared. Mst 
of the oripinal bulletins are targeted tcward specific plant diseases 
and pesticide safety. A complete list is included in qpendix No. 1. 
The Drenaration of such extension oriented pamphlets has been a 
great problc, because of the inability of the IBTA conmrmications 
office to Drocess publications prepared by field technicians (Dr.
 
Yen 	Ellis prersared three on potato diseases and nematodes before
 
le-,ring in 1977 and they still have not been released by the can
munications department). Developing this responsibility on the 
regional level and preparing very lq cost publications is a major 
breakthrouph in extension communications. Dr. Stilwell and 
Ing. Luis Hermosa are resnonsible for this program and should be 
hiphly complimented.
 

Reccummndations 

1. 	 Morc extension diagnostic and control guides should be prepared
and funds be made available for their printing. 

2.. 	 Technicians should continue to nake use of the camuxications 
program now available in Cochabana and prepare farner oriented 
as well as technical bulletins for release through this nedia. 

Special Problem
 

In the past, most foreign technical aid to extension has involved 
developmnt of ccmmication system and use of extension comrni.
cation experts. This type of activity has its role, but O.9at is 
more critical is the development of a competent core of extension 
subject matter specialists. 

1. 	 IBTA should review its extension organization and consider the 
establishrment of discipline oriented extension specialist

positions on a Depart-ent level. fliphest priority should go 
to initiating extension specialist positions inEntomlogy 
and 	inPlant Patholopy. These specialists would then be res
ponsible for developing technical support progrars intheir
 
areas of expertise for the extension service.
 

http:Boliv.an
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2. 	 USALD should fmd specific extension subject matter specialist
trainimn fellwships to the M.Sc. level. Initial concentration 
should. be in Fntorrolopy and Plant Patholop. 

Univers.ity Support ttivitios 

.,urricu.izt drvelopment -nd teachin, 

In 1977, the previous CID plant pathologist (71r. Zen Ellis) had 
initiated! a tepchinp and. curriculum i.PrCv.ment prograT, with the 
Plant ! cicnce r\.artmnt at the 'ari girvth University, La Tanborada 
caprus. The rresnt CT) nlant rnathc.o:-ist contined this progrm 
and actually taupht the laboratory andl fiidr nractical course for 
twc y-irs. Me course was reorganized and. titled Dianostic and 
Field Pant Course emphasis was diamoncsio andatholopy. on 
control. of diseases. ..iurinr the two years that I taupht this 
class, I made the folla.inr observations: (.) TIe clasSes were 
ver, vercror.ided and aLmst ilpossiblo to work with adequately in 
a labortory/field, practical situntion; (2) laboratories and equip
ment were not adequately maintained; (3) laoratory preparations 
generallv werc not well prepared nd frercuntly were prepared by 
the e.raivalent of a. janitor; (4) freoucnt disruptions -d suspen
sions of classes pre.vented class continuity; (5) insufficient 
staff trainim and number were very courm. One professor (an 
mntorjolclist) teaches entomology, plant pathology and nematoloy; 
(6) there are no ade(.cate texts, refercnc s and resource materials. 

The library is almost non-existent; -nd (7) very little tim was 
actually available for class field trips and fuMds for travel were
!iso ! c.~. 

7esults" I taupht the plant patholory practical course for two 
y ars and uing this tm: (1) K dachrom. sliO,? sets were 
iev!oloped on the plant diseases relewmt to the course and the 
area; (2) a rimeogrn.phed laboratory guide was preDared for the 
course that covev'd various aspects of specimnm collection, 
-ve-dia renarat-on, isolat on and culture, use of microscope, 
ientification of plint parasites, etc.; and (3) a junior staff 
rui er .!np. ^,ntonio CaJ.der6n, was trained to take over the course 
,MCI no tenches the course independently. 

Reccrmndations 

1. 	 FTkther dulicetion of Yodahrcmr slide sets is necessary so 
that ccmrrlete units can be left with the University. 

2. 	 Th present laboratory ?uide should continuc to be expanded 
-n, 1ventually pnublished for use in all Bolivian Plant Pathol
opy courses. 
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3. 	 The library and reference collection needs considerable 
developmnnt. Long-range subscriptions to essential journals 
is essential. 

4. Class size should be limited to 15-20 and, if necessary, 

multiple sections taug'ht. 

5. 	 A junior staff nx3rber (possibly a vocational graduate from 
ETWA*) should be trained and made responsible for laboratory
preparations. This same person should be trained in the 
correct maintenance of laboratory equipment and routine; 
scheduled cleanin.7 and repair should be initiated. 

6. 	 Inp. A. Calder6n is higphly qualified to pursue graduate work 
leading to a M.Sc. in plant pathologj. I strongly recommend 
that he attend Colorado Stat U.iversity and undertake these 
studies at the soonest possible tia. Further I recommend 
that he study a general course :i plant pathology on a non.
thesis (Plan B) basis to allc7 hii wider subj ect matter 
exposure. It would be most desirable if I could supervise his 
program to assure that it meects the needs of the University 
as well as of lg. Calder6n. 

Ingeniero Agr6nrow Thesis Supervision 

The Ineniero Vonom degree in a South American University 
degree s generFal: acepted as the equivalent of a United States 
B.Sc. In Bolivia, this degree reciui-es 5 years of class and 
practical work to achieve the Egresado. After this, a thesis 
research problem and manuscript rust be c-nleteti before the 
Ingeniero Agronmaw degree is granted. Quality of the thesis 
research pr~ttFsvaries considerably, but many are of excep
ti~nal originality and quality and would easily be equivalent to 
a 1N.Sc. thesis at many U.S. universities. 

Durinp Try two years of association with the University, I have 
•uade the followinp observations relevant to the Inpeniero Vrncmo 
legree: (1) Most egiesados never coMplete the thesis and the 
Ingeniero Agrononeegree; (2) there is only one faculty merber 
oresently Ith staff that is qualified to supervise and judge 
2 thesis in Entcmlogy, Plant Patholoy and Nematology; (3) many 
egrosados .experienceconsiderable delay and ultimately give up 
because aculty take too long to reviea an individual's thesis 
and then dmnd that his thesis be reviewed rmny nore tfies than 
is appropriate; (4) the inability of the University to help each 
egresado to ccmplete his thesis nd to achieve the Ingeniero 

• 	Escuela Tecncl6gica de ,.'gricultura is the University of San Simon vocational 
agricultural training school at La Tamborada. 
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Agr6nom degree is the major constraint to developing ccmptent
agricultural techniciams in Bolivia; for without this degree no 
one can possibly qualify for post-graduate studies. 

Results: In 1977, CID began a beca (scholarship) program that was 
designed to: (1) assist r.1hiverslt students in completing the 
deg.ee; (2) generate nore relevant agriculture information for 
Bolivia; and (3) maxinize utilization of CID technical expertise.
The plnt patholopist has supervised seven student theses by both 
CID becarios md non-becarios already working in government or 
industry, and he Has been associated with three others. Refer to 
Appendix 2. 

Recomirendations 

1. 	 There should be a realistic and comrehensive review of the 
role and value of the Ingeniero Pgonco degree in contem
porary Bolivian society. it is Py vien that this degree has 
outlived its value, is no longer relevant, and that it cannot 
serve a developing Bolivian agriulture. 

2. 	 If the Ingeniero Agronomo degree is to be retained, then it 
should have a thoroup rennovation. Student supervision and 
thesis copletion should become the priority responsibility
and role of University staff. Merit evaluation based on 
quality and number of thesis conpleted should become a cri
terion for University faculty adv-nccmnt. 

3. 	 CID should continue its becario program and working closely 
with the University staff, 

4. 	 Non-faculty and foreign professionals should be imediately
brought into the faculty as full participating members for 
thesis supervision, review and responsibility in examination 
and approval of student thesis. This is especially critical 
in those disciplines such as plant pathology, entomlogy, etc., 
where local faculty corrmetence and depth is generally lacking. 

San 	Simon University General Summary 

The Agronowic Faculty of the San Simon University (similar 
to other agronoric faculties in Bolivia) is critically 
suffering from a lack of qualified post- raduate trained 
faculty, of operational continuity, of budget, and of 
innovative teaching and student guidance. Without a 
dynamic faculty and course of studies leading to the 
production of ccrpetently trained agricultural technicians, 
the Bolivian agricultural sector has no possibility of 
advancing. 
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I strongly recommnd that the University, USAID, and the 
Bolivian government develop a suitable Title 12 relation
shin with a cohmetent U.S. University. The basic cbjective
of the Title 12 program would be: 

1. 	 A well ordered, lonr-range development (ninimum of 
10 years) of the B.Sc. degree in agriculture. Under 
no circumstances should an attenpt be made to develop 
a graduate program at this time. 

2. 	 All facualty should be evaluated and appropriate place
mont, further trainig and te-aching responsibilities
defined on merit, need and availability. This evalu
ation should be a joint University Adnnistration/U. S. 
Title 12 University responsibility.
 

3. 	Suitable senior professional, bilingual U.S. staff
 
should be recruited for long-term appointments
(minim. 4-5 years) to take the place of and guide
curriculum develomet in the absence of Bolivian 
staff sent for post-graduate training. 
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APPETNDIX I
 

Publicmtions and Papers Presented 

Ennnia spp. pathogenic to potatoes described frri Bolivia.
FnETlarison, Qast6n Carvajal, Gerardo Caero, Tito Revollo,
and 1,illiam M. Brown, Jr.* IX International Congress of Plant
ProtCEti and st knual Meeting of the terical Phytophathol
ogical Society. Washington, D.C., August 5-11, 1979. 

Control de la Enferedad del Tiz6n Tardio (Phytophthora infestans)
en Pama en Bolivia. Gerardo Caero* and Uillia m. brown, Jr.
III Seninario acional de Investiaciones Agropecuarias y Fores
tales. Santa Cruz de la Sierra, Bolivia, March 14-16, 1980. 

Incidencia de Enfernpdades Virales do la Vid en Bolivia. FabihnCrespo, Austin Goheen, and William M. Brown, Jr.* III Seminario
Nacional d Investigaciones Atropecuarias y Forestales. Santa 
Cruz de la Sierra, Bolivia, Mrch 14-16, 1980. 

Mancha de la Hoja causada por Helminthosporiun sp., tua ,lueva
Enfermodad del Trigo en la Repiln Tropical de Bolivia. Vidal
Velasco and William M. Brown, Jr. III Seminario Nacional de
Investigaciones Agropecuarias v Forestales. Santa Cruz de la 
Sierra, Bolivia, March 14-16, 1980. 

Incidencia y Control de la Paza Nueva de Puccinia striiformis en
Cebada. Vidal Velasco* y WTillian M. Brow," FT.II ijoTNacional d Investhgaciones ,gropecuarias y Forestales. SantaCruz de la Sierra, Bolivia, March 14-16, 1980. 

Pat6genos de Especies de Erwinia Encontrados en Papas en Bolivia. 
Tito Revollo*, Gerardo Caero, Gas t6n Carvajal, tbnty Harrison,
and William 1. Brown, Jr. III Saeinario Nacional de Investiga
ciones Agropecuarias Forestales. Santa Cruz de la Sierra, Boli
via, March 14-16, 1980 (Spanish translation of Erwinia paper above). 

Establecimiento do tna Clinica de Dinn6stico como Parte Esencial
!ara Mejorar la Agricultura en Bolivia. Mery Herbas de Ouit6n*
and William M. Brown, Jr. III Seminario Nacional de Investigacio
nes Agropecuarias y Forestales, Santa Cruz de la Sierra, Bolivia,
March 14-16, 1.980. 

Extension Field Guides 

Potato Diseases: A field diagnostic and control guide. Illus
trated mimeograph. IBTA/CrP, Cochabarba, Bolivia. 

'Aheat Diseases: A field diapnostic and control guide. Illus
trated mfreopraph. IBTA/CID, Cochabarba, Bolivia. 

* NAms underlined are of those authors who presented the papers. 
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Grower Bulletins (lo- as Divulgativas)
 

Ideas pare. el mejor uso de pesticidas. Don Foster and William M.
 
Brrwn, Jr. Hoia Divulpativa 1o. 7, Estaci6n JDerfrental de
 
San Benito, 1980.
 

Clinica adeDiamosis Dara Fnferedades de las Plantas. Mery H. 
de Quit6n and William M. Brain, Jr. Hoja Divul.ativa No. P, 
Estaci6n Fxeriirntal de San Benito, 1980. 

oho (ris. er- TT. de %uit6n ind ToJilliam M. Brown, Jr. Hoja 
Pivulgativa -o. 13, Estraci6n Experimental de San Benito, 1980. 

Pu*drici6n 4e la Corona v del Cuello en Manzanos. Mery H. de 
Ouitn and Vfilliam M. Brown, Jr. Hoja DivI1gativa Tlo. 15, Esta
ci(. Experirental de San Benito, 1980. 

Crcwer Bulletins (11oj as T)ivulgativas)(on stencil, not yet printed) 

0.dio OPa cVid. >,ery H. n fluit6n and M.4. Brown, Jr. Woja 
Divulgativa, Estaci6n Experimmtal de Sen Benito, 19P?). 

Brazo Muerto de la Vid. Mery H. & rit6n and 1.M. Brawn, Jr. 
Hoia Divulfative., TEstaci6n Experimental de San Benito, 1980. 

Mildii. Mery H. cea Oit6n and W. N. Brcwn, Jr. lHoja Divulgativa, 
Estaci6n Experirrntal de San Benito, .YO. 

"ectria de Chancro en Manzanos. TMary HI. de Quit6n and W. M. Brown. 

Moja Divul.ativa, Estaci6n Experimental de San Benito, 1980. 

Publications in Preparation or Plamed as Technical Bulletins* 

- Control of leaf diseases of potatoes 
- Erwinia disease of potatoes in Bolivia
 
- . oiar diseases of potatoes in Bolivia
 
- GOrape virus diseases of Bolivia and their control 

Cause, etiolopy and control of Hel!inthosporian disease in wheat 
- Yellow rust in Bolivia. Its characteristics and control 

iscellaneous writings and contributions by the. CID Plant Pathologist 

- CID .Annual, Semiannual and fuarterly Reports 1977-190 
- Role of Plant Patholopy in ,erving the Bolivian Smll 'Farmers. 

In-house mmo to ic-hard Peters, T UD/USAID in La Paz, 1979 
- Laboratory Guide to Practical Plant Pathology. CID/US. 

Mirwgraph, 1978-1979 
C•rni ity Recommendations for Juan Misael Saracho University, 
Tarija, Bolivia, 1980.
 

Mhere relevant, these subjects will also be prepared in grwer bulletin 
and/or journal article form. 
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APPEDIX II 

Thesis Supervision
 

Ponciato Canacho: Estudio de algunos mtodos de nultiplicaci6n vegeta
tiva en cinco variedades de olivo. A CID becario who began tunder 
Dr. Ellis' supervision and finished under my supervision. He received

his deree in i ril 1980. 

Vidal Velasco Pivas: Estudio sobre !aMancha Gris y Punta Negra del
Tri.o causada nor .elmint-hosporium sativum en el Norte de Santa Cruz dela Sierra. i'm cereal researce, hs thesis is finished and hasA.Ln 

been submitted to the Faculty. 

Tito Revollo airoa: Detecci6n de Especies de.Erwinia en Zons Produc
toras d3e Papa en Bolrivia. He was a CID becario Wo n is an extensionspecialist with COTESU/D3TA. He is presentlywritingthe thesis and will
submit the first draft in July/August, 1980. 

Mario Jaimis V.: Control Biol6gico de 1grcbacterim tumefaciens en
Durazneros. Mr. Jqinmes was a CID becarlohioni? s a T it
researcher at San Benito. He has written most of the thesis, but because
of som problems with the inoculum in his field trials must carry out more lcboratory and greenhouse studies. He -mill not finish his thesis
until Novamber/112carber at the earliest. Ing. Mary de Quit6n will con
tinue to assist nd supervise his work.
 

Pablo Espafia V.: El control quimico &- I.a roya anarilla en cebada en
el Valle Alto d Cochobmaba. A CID becaric presently working, at SanBenito, he -has conpleted his researcWand is writing, the thesis. Vidal
Velasco and Dr. Stilwell will continue the supervision of this becario's 
thesis. 

JesOs Picz:dez S.: Caracterizaci6n y control qulmico de Cercos ra del
mani en la zona tropical de-Bolivia. Mr. Ricaldez is a UlVbecaric. 
His thesis has been ccmpleted and submitted to the Faculty.
 

Carlos )it6n P. : lna lUevlPotato Mop.-Top, Enfermedad en Varieda;des
molahdesas Introducidas de Solanum tuberosun. Mr. Quit6n is the headfield tedmician with ASAR. His this research is completed and he iswriting the thesis. He plans to submit the thesis by ,Aust-Septeaer,
1980. Ing. Artaro Moreira will continue to assist him. 

In addition to the above thesis students that T have been directly res
ponsible for, I have actively assisted others with thesis studies in

virology and nematology but whose actual thesis supervision was up to

Ing. Arturo Moreira (Virologist, IBTA, Toralapa) and Dr. R. Hoopes (CID
Potato Breeder, Toralapa). 
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.Ren6 Torrico M.: Identificaci6n de especies de ltoido e nediantehu6spees diferenciales. Mr. Torrico was a C!) recario and has nowccrpleted his degree. Fe is presently looking fFr aposition. 
Rosario Vargeas V.: Thaterminaci6n de virus en cultivates conercialesde nape en zonas productores de Cochaba nb. Mrs. Vargas was a ClDbecaria irking uader Ing. Moreira's supervision. ,3he has finished
the thesis and submitted it to the Faculty. 
Jos6 Guti6rrez R.: Determinacidn &l porcentaje de cultivates nativos infecteos con virus en el Banco de Geroplasma de la Estaci6nExperimental de Toralapa. Mr. Gutierrez was a CIT) becario who workedunder Ing. Mobreira's suPervision. He had finished hris M6sis and takena position with ,SMR when he was killed in an -ttmiobile accident. Itis hoped that Ing. Mreira will publish the work posthumusly. 




