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ACCOMPLISHMENTS

Personnel and Administration

Ministry and USAID approval has been given to.Dr. William Brown as a renlace-
ment for Dr. Kenneth E1lis since Dr. “eoras Bridamon, who was previouslv anproved,
was not available. Two CID nominations of an Agricultural Economist for the
Marketing Office were refused by the Ministry. UDurino the year, three nominations
for the Soil and Water nosition as specified in this year's Plan of York were also
refused. These positions therefore cannot be filled as programmed this year.

Dr. Hagen Lippke, Texas A&1 Universitv, visited Bolivia to evaluate Animal
Research and Trainina proagrams in the Vallevs and Low Lands (April 5 - May 2).

A program evaluation was made by a CID team consisting of Dr. Clark Ballard
(Utah State), Dr. Garv McIntyre {Colorado State) and Dr. Stanlev Miller (Oreaon

State).



! , Or. R. L. Smith complested his lonn term assignment as Research Advisor and

returned to the United States {(June 1377). He will be replaced by Tr. David

1)

James in July.

The CID Campus Coordinator, Or. James Thomas, and the CID Executive Direc-
tor, Dr. Bruce Anderson, visited Bolivia to discuss contract progress and initiate
negotiations for contract renewal.

Agricultural Research and Technology Develspment

The followin~ report of activities generally rerresents a coooberative effort
‘ between Bolivian and CID technicians which is the intended operational procedure

for the project. The following status report of agronomic experiments are iden-
tified by letter references as shown in the Technical Plan of Work, CID Adminis-
trative Report No. 9028/75.

Saavedra. This aquarter markad the completion of all field trials at the
Saavedra Station. Inadeoguate or in some cases no plot threshing equipment is
available at the station. Consequentlv this task must be done by hand causing

considerable delav in tabulating the resuits of the various ficld tests. At

this particular time, the sovbean threshina is nzarly complete, but the task
of hand-shelling the peanuts has just begun. Overall, the oilseeds tests were
satisfactorvy this year with some problems encounterad due to poor seed quality

and at times excessive rainfall. Plot weiaghts are not vet availablic on anv test.

é Sova (Ing. Hebert Zurita and Ina. Agron. Zendn Hufiez, Bolivian tech-
» nicians).

g v 1. Breeding. Due to lack of time during the summer growing season,
the crosses planned were not completed, This work is curraently in progress

using potted plants of the various parcontal varieties.
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Several new introductions were evaluated in observation plots this
vear and the best will be entered in vield trials in 1977-75. A Brazilian strain
UFU-T lookad especially promising.

A large number of plant selections were made in the variety Pelican.
The object of these selections was to eliminate varictal mixtures and off-type
plants. The sezed from these selections was bulked and has been used to plant a
sced incraase field of apnroximatalv three hectares on the station. This nlant-
ing produced a reasonablv good stand but at this time is badly in need of rain.

Also Rogelia (Rottboella exaltata) is very bad in parts of the planting. It is

planned te turn over this nucleus of seed to the Division of Sceds for their sum-
mer increase if tha Rogelia can be satisfactorily extracted.
2. Varietv tests. No results available vet.
a. The IATSOY test (16 varieties) was a successful test at
Saavedra. Seed of this test was supplied to coonerators at
Aband Izozoa, Viliamontes, Yacuiba and Chiﬁiriri, but results
are unknown.
Taiwan strains (20 strains and varieties) was a successful
test.
b. Other yield tests.
1) Group 1 - twelve varieties that have been tested for three
vaars.
2) Group 2 - twelve varieties that have been tested for two
vears. Stands in both of these tasts were so poor that the

tests are of little value. The problem is primarily one of
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poor seed quality resulting from inadequate storagzs faci-
lities.

3) Aroup 3 - this test is composed of twelve varieties selected
from last year's introductions and are being tested for the
first time for yield. This was a successful test.

4) Regional test - a regional test of ten varieties was con-
ducted at Rio Grande in cooperation with Extension parsonnel
and was a successful test.

Planting dates. This is the third vear for this test using

four varietias (Acadian, Pz2licano, Colombia and Santa Rosa)

and eight planting dates (from Hovemher 15 tc March 1). The

combined data from these tests form the basis for an article

in the proposed Bolivian Agriculturai Journal by Ing. Zurita

and also the material for his thesis. Yields, plant heights,
height of first pod, flowering dates, maturity dates, lodging
and other characteristics were measured in these tests.

Densities. Three planting dates (earlv, normal, and late)

with four hetween-row and six within-row spacings were used.

Only the normal planting date resulted in & satisfactory

test.

Herbicide tests - These were successfiully carried out bv Jonn

Tollervey, weed control technician of the British Mission and

Saavedra personnel.

Insect collection and identification - Sampiing was compnleted

during the quarter with the cooperation of Ur. Charles Ward



and his Bolivian counterpart Ing. Agron. Huqo Serrate.
f. Seed increase ~ See previous section on breedinng.

Peanuts (Ing. Hebert Zurita and Ina. Agron. ZenOn Mufiez).

1. Variety tests. Two varietv tests ware conducted, one test with
12 entries of Chinese origin and the other with 14 varieties mostiy of U. S.
origin. Stands were satisfactorv hut vinlds do not appear to he as hish as
last vear. The soils in these tests wera too heavy for cood peanut production.

2. Small dincrease blocks of the foliowing varieties were arown:
Perla de Saavedra. Tainang Sel 9, Spancross, Argentine. Spanish and Tanash.
Heavy soils and excessive rainfall resulted in rather poor quality seed and
below average vields.

Sunflower {Ing. HabertZurita and Ing. Agreon. Zendn Nudez)

1. Variety tasts - actuallv three different tests were planted:
(1) twelve U. S. varieties, (2) seven firgentine varieties, and (3) a test with
four synthetic varieties. Seed for these trials arrived at differaent times.
Stands were satisfactory but vields appear to be quitz low.

Sesamc (Ing. Hebert Zurita and Ing. Aaron. Zenén Hufiez)

1. Variety trial. Thirteen varicties of sesame were used. Stands
were satisfactory but viclds apnear auite Tow.

Other

A proposed program for oilseeds has been praepared and submittad to
CIAT for 1977-738. Whether there will be sufficient financial and personnzl

support to carry out the proaram remains to be seen. Herbert Zurita is the
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onlv technician assigned to oilseeds at the nresent, and hecause of his exneri-

once he is fraquently called unon to carrv out various other assianments. Zen6n

-

(

Nuhez resianed at the end of May to accent a position with IRTA at Belén.

Rice (Ina. Francisco Paz and Ing. HMelvin Pozo, Bolivian technicians).

1. Breeding. As indicatcd in the last quarterlv report, Dr. Manueid
Rosero (CIAT/Colombia) reviewed the rice program at Saavedra January 17-21 and
recommended that the dovelopment of a breadina program he delayed until some
basic facilities and equioment were availahle {CID Yorking Paper 003/77). Based
on his report, drought problems in the plots nlanted for expected crosses. and
the excessive time demands of other nhases of the proaram, crossing were delaved
to the winter season or to the next cropping season.

2. VYariectv comparison. Plots including the same eighteen variaties
were‘n1anted at Saavedra and Portachuelo. Yields of all variaties were highar
at the Portachuelo location than at Saavedra with som: viclds hainc twice those
at Saavedra. Three of the entries have been selected for seed incréase during
thc next season for possible variety releases in 1373-73 if next vear's data
supports those ohtained this vear. Thase have been tentativelv designated as
Saavedra 1 (IR-2042-178-1), Saavedra 2 (IR-1423-147-3-2) and Saavedra 3 (IR-
152%~-430-3). The ten hinhest vyieldinag varieties at Portachuelo and comparative
yield data (Kg/Ha) for Saavedra were: IR-2042-178-1 (8199-4839), IR-1529-430-3
(7202-3758) . IR-22 (6623-2338), LICA-5 (6325-4809), IR-1154-243-1 (6353-4748),
CICA-4 (5234-3269), IR-2075-353-3-2 (5928-4194), IR-2043-1)4-3 (57190-4551),
IR-1480-147-3-2 (5674-3601), and Dawn-sel (5489-4785). Two of the varieties
commonly qrown. Dorado and Bluchonnet-sel, vieldad 4574 and 4624 at Portachuelo

and 1529 and 4132 ¥g/Ha at Saavedra.



Hith the assistance of Ing. Serrate, data were collected on all
plots for Diatraea (stem borer) damage at harvest and some differences were
found. Based on any evidence of larval feeding whether resulting in significant
economic damage or not, these vartetias had fram Z7 - 100 percenmt of -the plents
damaged at Portachuelo and from 13 - 93 percent of the plants damaged at
Saavedra. The three varieties proposed for relecase had some of the Towest
damage ratings, with Saavedra 1, Saavedra 2, and Saavedra 3 having averaae
ratings of 25, 33, and 26 percent respectively. The taller varieties tended
to have the highest rates of damage.

3. Regional trials. The results of the variasty comparison trial
conducted at Portachuelo were given in Section 2 above. The trial planted at
San Pedro was completelv lost as the plots had been harvested hv the coopar-
ating farmer by the time roads were clear enough for travel to them. Ing.
Melvin Pozo was reassigned to the CIAT Extension Service in May and is no
longer assisting with reaional trials. This change in personnal, coupled
with the departure of Sr. Paz, leaves the program without an experienced 8oli-
vian technician.

4. Cultural nractices. Demonstration plots were established at
both Saavedra and Pcrtachuelo to compare current small farm practices with
three levels of imoroved practices. Three variefies (Bluebelle, CICA-%, and
Bluebonnet-sel) were nlanted and maintained throughout tha scason at four
teciinology levels--farmer's technology, minimum technology, medium technology
and advanced tachnoloqy. The plots were planted at various seeding rates,

distances between hills or in rows,hahd\ueeded or heorbicides were apnlied,




insects were contrclled only in the iast three levels, and fertilizers added
only at the top two levels.

Again yields for all varieties and technoloqy levels were higher
at Portachuelo than at Saavedra. Bluebelle was the best vielding variety at
Portachuelo with Bluebelle and CICA-5 the hest at Saavedra. Average yields
(averaqing across varieties) ware Tower (3347 Kg/Ha} in the farmer's technology
plots, but almost equal at the other three technoloay levels (4414, 4235, and
4473 Kg/Ha).

Special plots were established at Saavedra to determine optimum
seeding rates for the varieties Bluebonnet-sel, CICA-6, Bluebelle, and C-22.
Each variety was planted at seedinag rates of 20, 40, 60, 82, and 1097 Ka/Ha in
a randomized block design with 4 replications. Mo sianificant differences were
found among seedina rates due to high coefficients of variation (CV = 15 - 27
percent), but vields tended to be higher at the lower (20-40 Kq/Ha) seeding
rates and would be much more economical. Bluebelle and CICA-§ were the highest
yielding varieties at 4094 and 3925 Kao/Ha respectively. Bluebonnet-sel and
C-22 only yielded 2656 and 2304, respectively. All three of the taller varie-
ties suffered yield losses from lodaing, but it was much more severe in Blue-
belle than in Bluebonnet or C-22.

5. Chemical weed control. Thgse tests were conductad in cooperation
with Dr. John Tollervey (British Mission),Dr. Robert Frans (CID), and Ing.
Rogelio Villarroel. The first exneriment was used to test control systems
against an unweeded check and twelve pre-plant and pre-emergence herbicide

treatments. Most piots were pure stands of Rogelia. Post-emeraence sprays



of pronanil at 3.2 Kg of Al/ha controlled this weed unless it was larger than

the fourth leaf stage. However, the control quickly broke down when a new flush
of the weed germinated. Mixtures of butachlor and isoproturon plus propanil at
reduced rates were less effective. All plots needed hand weeding twenty-two

days after the post-emerqence sprays were applied and, although no obvious visual
signs of control by the treatments were evident, time required to weed each treat-
ment indicated these treatments had affected weed numbers. The death of all rice
plants in the unweedad check plots and the highar yields in the early treatments
indicate the competitive pressure of this pernicious weed.

The screening trial indicated better results of the pre-emergence
treatments. The performance of molinate even at double the recommended rate was
poor. The failure of the mixture of dimethametryn and pipophos to control
Amaranthus resulted in all trecatments using these chemicals to quickly break
down. Elusine was not controlled at the Towest rate used. Prometryne was the
best pre-emergence herbicide used and aave control of all weeds present with
the exception of Cynodon; however, it had the least crop selectivity. HNone of
the other 13 pre-emergence herbicides were effective. ‘'eed populations were
very variable at the time the six post-emergence spravs were applied and made
evaluations difficult. However, no obvious differences between nropanil and
thiobencérb plus propanil mixtures for control of Commelina was observed (neither
were effective).

6.‘ Irrigation trials. These trials were cancclled due to the lack
of an operable irrigation system during the planting season.
7. Fertilizer trials. As reported last quarter, none of the special

regional fertilizer trials were ever established. However, the results obtainad
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in the “transfer of tachnology™ plots discussad in (4) ahove, indicate poor fer-
tilizer responses at Saavedra and Portachuelo.
The fertilizer trial established at Saavedra in cooperation with

Or. R. L. Smith (CID) utilizing the CID provided pure phosphorus and potassium
were hearvested this quarter. Hone of the fertilizer treatments resulted in
significantly higher vields than those in the unfertilized check plots. Plots
treatad with 160-160-40 Kg/Ha yielded 2085 Ka/Ha (the highest in the test) as
compared to 1850 Kg/Ha in the check plot. Other treatments tended to indicate
that a balanced fertilizer application would be superior and in fact the
160-0-0 treatment resulted in a yield of 1,943 Kg/Ha which was significantly
lower than the check. Apparently the drought period encountered in late January
and early Februzry coupled with the heavv nitrogen appliication was verv detri-
mental in spite of the supplemental sorinkler irrigation applied. The late
initiation of these plots may have affacted the results obtained. also.

‘8. Disease control. Mo special disease control pnlots were established
due to the low disease incidence encountered during this season. However, rice

blast (Piriculiria orizae) was observed to be causing quite heavy damage in some

fields during this crop vear and fungicide and resistance tests should be con-
tinued during the next season. The virus disease hoja blanca and its insect

vector, Scqatodes orizicola (Muir), which were identified for the first time in

Bolivia during the last quarter, were monitorad at Saavedra but no additional
spread of the disease was noted. The International Rice Blast Nursery and
International Rice Tunaro Nursery reports were completed and returned to IRRI
this quarter. As previously reported, neither of the tests were infected

heavilv enough for good resistance evaluations.
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The failure to detect plants infected with the Tunaro virus would
appear to confirm that this disease does not occur in Bolivia.
9. Insact control (These tests were conducted in cooperation with
Ing. Hugo Serrate). The first test compared the effectiveness of nine chemical
treatments for Diatraea spp. control. Treatments with carbofuran, carbaryl,

monocrotophos, and dipeﬁﬁ>(8accilus thurengensis), showed the best control with

methomyl and hamidoég>giving intermediate control. The azinphosmetvl and
phosphamidon treatad plots resulted in larval populations equal to the untreat-
ed cneck at the fourteen day post-treatment counting date. However, it should
he pointed out that the azinphosmethyl formulation used did not form a good
emulsion when mixed for spraying and this may have caused the poor results. In
spite of the good level of control obtained, no statistically significant dif-
ferances were ohserved in yields among the plots at the 35 percent level of
statistical probability. However, carbofuran treated plots yielded 3,491
Kg/Ha while the untrzated check plots vielded 3,051 Kg/Ha, indicating some
possible yield advantage for Diatraea control.

In the second test onlv saven chemical treatmants were evaluated.
Some of the more effective chemicals from the first test were included at
lower rates of application. However, none of the treatments resu]ted in
significant reductions in numbers of Diatraca larvae bv the 15 dav post-
treatment counting date. Therefore, a second application of the same chemi-
cals were made to each plot, but higher rates of application were used. Sub-
sequent evaluations showed significantly reduced Diatraea numbers in the

carbofuran, hamidoéﬁi diazinon, and monocrotophos treated plots. The carbaryl
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and methomvl treatments were less effective in this test and the treatments with
formothion indicated very little effectiveness. Again, in spite of high ponu-
lations in the check plots and n00d control with carbofuran, the difference in
yields of 726 and 1518 Kg/Ha, respectively, from these plots were not signifi-
cantly different at the 95 percent confidence level. The very high coefficient
of variance for the vield estimates of 47 percent makes it verv difficult to
obtain significant differences and points out some sarious nroblems in soil
uniformity at the Saavedra Station.

Although the third experiment was spraved with a ceneral soray
for Diatraea control to encouraqe a buildup of other pests, no significant
nopulations developed. Thereforae, this test was abandoned.

A1l other insect studias were dedicated to pest collaction and
identification, determination of natural enemies, and host plant resistance
studies. These results are reported elsewhere in this or other quarterly
reports. _

1. Seed multiplication. Throe hectares each of Bluehonnet-sel, and
Bluebellz were harvested, threshed, cleaned, and treated with malathion and
funaicides for delivery to the Seed Division. It has been strongly urged by
CIN technicians that these seeds not be used for planting due to a high con-
tent of Rotthoella seeds. It is also strongly recommended that seed produc-
tion plots be moved to a noninfested area in future vears even if this involves
moving these plots off-station.

11. Other. The two remaining date-of-weeding studies were harvested

during this quarter but detailed analvses have not been comnleted. Preliminary
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results indicate differences between the two varieties tested, hut both tests
show total yield loss without weed control (principally Rogelia). Severe vield
losses are indicated if weed control is delayed too long after planting and
losses continue unless weeding is continued almost to the narvest date.

Corn (Ing. Florian Rodriguez and Ing. Erwin Ortiz)

1. Breeding. Plots have all been harvested and the data are being
prepared for analysis. From the preliminary rasults obtained and the observa-
tions made during the past year on the twelve matarials included, several
changes arc being planned in the breeding proaram to satisfy thc more pressing
needs of the area. As previously indicated, the breeding method will be changed
from mass selection to a system of half-sibling (or selection familiar) in the
varieties Cubano Amarillo, Sintético 10 11ineas PD (MS) 6, Amarillo Universal,
Tuxpefio p.b., La Posta, and the variety Portachuelo that has been produc2d by
the national proaram. This will eliminate the white grained varieties Blanco
endospermo modificado, Compuesto Opaco. and Tuxpefio 02x La Posta; the very
variable selection GLS 75 is also excluded and the three selections of Tuxpefio
(Tuxpefio p.b. (SM) 3, Tuxpefio p.b. sel and prolificidad €3) are being combined
into a single breeding line. Anyone wishing to have basic seed of the selec-
tions being eliminated, may obtain them from the station or the national maiz
proaram. Due to the additional time required in the half-sibling technique,
all Tines previouslv in the program cannot be maintained if any other research
is to be conducted.

2. Introduction and comparison of varieties. Tests have been com-
pleted on 168 varieties this vear. Harvest data have been obtained and mate-

rials coming from CIMMYT have been summarized and data sent to CIMMYT for
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statistical analysis. Mo definite conclusions can be drawn as we are still
awaiting the return of these analvzed data. However. since CIMMYT changes the
entries in these tests every year basad on the results obtained, we plan to
include the followina tests from CIMMYT next vear: 13, 14A, 15, Elite 18 and
19, EMNZAT (Ensayo Zona Andina Trooical), and the uniform experiments of PCCMCA.
Experiment 14B is baing deleted because it contains onlv white grained varie-
ties and producers in this area prefer vellow dents or vellow flints. It is
also planned to include a test of "Ensavo iUniforme de Matcriales Amarillo
Dentados" from various sources, variedad Tuxpefio grano amarillo from INIAP,
Ecuador, and varieties and hybrids from Pairumani. Bolivia (Dr. Gonzalo Avila's
program) and promising materials included in last vears variety comparison
trials (the selection Portachu2lo will also be included).

3. Reaional trials. Were established in eight locations. Plots
at San Pedro, Portachuelo, Mairana, Puesto Fernandez. and Okinawa were har-
vested but the data from San Pedro and Okinawa cannot be used dues to various
problems encountered. The plots at Valle frande were lost due to the severe
drought encountered during this year. The nlots at San Isidro and Masicuri have
yet to be harvested dua to lack of transportation.

Yields from plots harvested were very variable within varieties
due to the varving conditions amono the zones such as soil tvpe, rainfall pat-
terns, weed bompetitiona etc. It apnears that some varieties will be better
adapted to particular zones than others, but additional years data will be
necessary to decide which will be best.

The technology demonstration nlots planted at Portachuelo, Mairana,

Puesto Fernandez, and Ckinawa, were essentially lost. Due to various problems
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including lack of transportation and loss of personnel, the treatments of her-
hicides, insecticides, fertilizers, etc., that were to he made on these plots
during the season were never made. The demonstration plots at Saavedra demon-
strated the value of these kinds of plots in transferrina technologv to the
small farmer if properly conducted and did show yield advantaqges.

The regional trials are invaluable in the transfer of technologv
to the farmers and additional support should be given to this nroqram. Detailed
instructions for the conduct of reqional trials are beino written so that )
extension agents can be placed in charge of trials in their areas and use them
as an extension function in future vears. Unless additional rescarchers are
added to the corn program, this is the only wav regional trials can be conducted
in future vears if an adequate research program is to be maintained.

4. Weed control. Plots were completed and the best treatments were
with Atrazina, AAmetrina, and Terbutrina or combinations of the three at rates
of 2.5 Kg/Ha of the formulation. Although the data have not been analvzed, it
anpears that manual weed control resulted in higher yields than chemical control.
However, this was nrohably due to the severe Rogelia 6roblem on the station.
Different results may be obtained in other areas. Additional studies are being
planned for the coming Qear in cooperation with Dr. John Tollervey, British
Mission.

5. Insect control (these studies were conducted in cooperation with
Ing. Serrate and six student assistants from Gabriel René Moreno University).
Studies planned for the special plantings were not completed as no significant

insect activity was observed in the earlier nlanted plots and the later planting



failed to germinate properly. The large plot, unreplicated Cogollerc control
trials indicated that NuvacrogE>40% EC anplied at 1.9 Lt/Ha gave superior ini-
tial contrd] (three days post-treatment) but Sevigg)BO percent applied at
2 Kg/Ha resulted in the lowest Coaollero counts at the six davs nost-treatment
count. Both Nuvacroé§>and Sevigg)were more effective than Endrig§>19.5 per
cent EC applied at 2.Lt/Ha.

In the small plot, replicated Cogollero control trial, FuradagE>
3 percent G (75 Ka/Ha), Diazinoé§>10 percent 6 (19 Kq/Ha), LannatéEDSO percent
SP (0.3 Kg/Ha), and Endr15§>2 percent & (30 Kg/Ha) were the sunerior treatments
for initial control (3 dav post-treatment) but were closelvy followed by DipteregE)
80 percent WP (2 Kg/Ha). Probablv due to the washina effact of a heavv rain
which occurred on the fourth dav post-treatment, none of the treatments showed
an effective residual as all plots nad 21 - 43 percent of the nlants reinfested
with young worms by the seven dav post-treatment counting date.

No detailed results can bz given for the Diatraea and HYetamasius

bilobus resistance observations made on the CI'MYT trials (13, 14A, 14B, 15,
18, and 19) since the data were sent to CIMMYT for analysis and thev have not
been returned. Plans are beino made to expand this work into Master of Science
thesis projects for Ing. Florian Rodrifauez and Ing. Hugo Serrate. Several special
trials are being requested from CIMMYT for these studies.

6. Seed multiplication. Plots were severely damaged by the heavv
rains received in Januarvy and February and essentiallv no quality planting
seed were harvested. However, we were able to obtain 180 quintales of Cubano

Amarillo-sel seed from the mass selection plots and other isolated plots. These



17.

seads have been promised to the Comité de Obras Pidblicas for planting in the
area of Mairana in 1977-78.

Other seeds such as Tuxpedo p.b., Sint. 19 lineas, etc., are being
selected from available sources for production of seed next year.

Sorghum (Ing. Rodriguez. Ing. Ortiz, Ing. Serrate)

1. Variety introduction. Verv little information was obtained from
this test of thirty-two varieties due to poor seed aermination and to almost
complete vield loss due to bird damage.

2. Insect and disease rasistance. As reported last quarter the ADIN
nursery was abandoned due to poor germination. The sorghum midne resistance
nursery was also destroved by heavy bird damage. No future sorghum trials
should be conductad unless attendants can be placed at the plots to guard them
from bird damage during the daylight hours of avervdav during the period of
heading to maturity.

Wheat (Ing. Ortiz and Ing. Serrate)

1. Insact coentrol. Two sets of plots have been planted for use in
insect control studies. One of these is at Saavedra and the other at the
Gabriel René Moreno University Farm near Santa Cruz. A University student will
be using these data to satisfy thesis requirements. So far, insect populations

have been very low.

2. Chemical weed control. These plots were established at Saavedra
in cooperation with Dr. John Tollervey, British Mission, to compare pre and post-

emeraence treatments of various herbicides.



Toralapa

Potatoes.

18.

The report of potato research reflects the combined efforts

of Bolivian technicians, Ing. Gonzalo Claure, and earesados Gerardo Caero, Israel

Avilés, Romulo Claure, and Mario Torrez with the CID staff.

1. Plant breeding, potato breeding and improvement.

a.

A total of 1930 crosses were made, as shown in the followinq

table.

Male parent

Tunti Imilla
Tunti Imilla
Tunti Imilla
Imilla Blanca
Condor Imilla
Imilla Blanca
Wilahuacalajra

Imilla Blanca
Imilla Negra
Zapallo
Wilahuacalajra
Sani Imilla
Wilahuacalajra

(++)
(++)

(+++4)

Female parent

Sani Imilla
Imilla Blanca
Alpha

Tunti Imilla
Imilla Blanca
Condor Imilla
Sani Imilla
Imilla Blanca
Alpha

Tunti Imilla
Alpha

Sani Imilla
Imilla Blanca
Imilla Blanca
Radosa
Yilahuacalaira
Imilla Blanca

(+) Rasistant to Macobbhus aberrans
(++)  High content of total solids

High vield

(++++) High vield and early maturity

(+++4)

(+++4)

28
190
118

25
216

18

94
120

49

83

17

28

27

1
5
1

10

1,930




The resulting true seed has heen extracted from the seed balls
and stored in plastic bags. Also, true seed was planted in
the agreenhouse from self-crosses of Sani Imilla and Imilla
Blanca, from which 25 clones were selected for high yields

and shallow eyas. There were no crosses made for frost
resistance because of chromosome number problems in the frost-
resistant parent.

Fourteen selections from the Peruvian breeding program were
grown at Toralapa for selection for early maturity. The

crossas were between S. andigena and S. tuberosum to develop

early maturity in S. andigena. Two of the selections were
higher vieldina than the check varieties Sani Imilla and
Imilla Blanca, but there was no difference in earliness,
probably due to (1) the trial being planted late, December
15, (2) not breaking dormancy on the seed potatoes that
were harvested only a few weeks earlier. Project leader is
Br. Fermin de la Puente with the Peruvian Agricul tural
Experiment Station, who was not present at planting time.
Also, 14 selections, resistant to Tate blight (Phytopthora
infestans), from CIP and some 169 from the Bolivian collec-
tion were planted in an area of high late blight infection.
Several of the Bolivian selections displayed medium resist-

ance to several races of P. infestans while four selections

from CIP showed high degrees of resistance to one or two



29,

races of P, infestans, according to Project Leader Israel

R, B P s i

Avilés.

1 c. Approximately 260 clones in the Bolivian national collection
were arown, evaluated and harvested on the Toralapa station.
Thay wera also arown near Tiraque to evaluate for nematode
resistance. The fo]lowinq‘varieties were considered to have

high resistance to Nacobbus aberrans:

Wila papa Puca chaskafiahui
Pala pala Chiar napa
Pitu papna Jlaca

Macacho

3 They were selected for another evaluation naxt season.

d. The native and Jutch variety yield trial was planted late.

The four top yielding were Runa, Alpha*, Sani Imilla, and

Spunta, respectively. In another Dutch and native variety
trial, the yield rank was as follows: Radosa¥*, Imilla
Blanca, Estima*, Sirtema*, Bintje*, Doré* and Alpha*.

e. ®Will be covered under 3. a.

2. Agronomic Practices
a. The effacts of eight nematicides on the percentage galls
on the potato roots and the vield of tubers werc extremcly

variable. The average yield was the -same as the yield in

*Dutch varieties.
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é the check olot, but there did abpear to he¢ more galls in the
check plot than in any of the treatment plots.

b. Six different rates of an exnerimental Union Carbide chemical
(UC21855) were annlied to seed tubers and planted in pots in
the areennhouse, 10 pots per treatment, in heat treated soil.
The tubers were all taken from mother plants containing nematode
nodules on their roots. The incidence of nodules was found to

decrease as chemical application increased, but no statistical

analyses has been completaed.

¢. Tuhers from Imilla Blanca and Sani Imilla were grecned for

9, 7, 14, 21 and 28 days. There was no affect on the vield

of Sani Imilla, and the vield of Imilla Blanca was hiaher where
there was no qreenina of the seed. e now have three vear's
data from this experiment, and anticinate a publication by
Romulo Claurz2 on this subject.

d. This is also the third year for plant density studies. The
plots were somewhat drv carlier in this arowing season, there-
fore, the hetter vields wore obtained from the larger spacings.
There was a corresponding incrzase in small subers (50-53 arams)

; in the closer within-row spacinas.

e. Total viald data are available for the time of harvest-optimum
seed size experiment (59 gram sced). As the time of harvest
moved from 90 days, in 15-dav increments, to 165 days., the

average vield of tubers per plant went from 1.15 grams to
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794.2 grams for Imilla Blanca. VYield data for the other native
variety, Sani Imilla, was similar. The same vield data for the
two Dutch varieties for from 75 to 150 days, as follows:

Alpha 45 gr to 5682 gr per plant

Radosa 97 qr to 6§37 gr per plant
The testing of preplant incorporated. przemergence and post-
emergence herbicide anplications in comparison with hand weed-
ing control was completed. An inadvertent hand weeding of all
plots negated the pre-plant and preemergence applications.
Metribuzin apnlied postemergenca gave 90 percent control. Yield
variability was high amonq plots (average 29 percent) which is
related in large part to soil variability at the station. How-
ever, higher yields were associated with better weed control
practices. The check plot vield was 5.2 metric tons per hectare
and the two postemergence application of Metrihuzin vielded 5.2
and 5.5 metric tons per hectare. There were significant dif-
ferences in vields among treatments. .
The consortiated planting trials have been completed and excel-
lent data are expected. Onlv potato data are available now
due to the slowness in drving barley and habas. These trials
should provide excellent data for small farmer cultivation sys-
tems.
Data from the national potato fertilizer trial on Toralapa show

good response to phosphorus fertilizer with a trend toward
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higher yields at the higher lavels of phosphorus. The trials
at Chinoli were lost duc to extreme drought.
Other fertilizer trials at Toralapa on Imilla Blanca potatoes
involved fertilizer source, nlacement residual, and potassium
level trials. A preliminary analvsis of the fertilizar source
data’resulted in a 10-fold increase in total vield hy adding
fertilizer, compared to no fertilizer. Also. vields from two
of the supnlv sources were sianificantly lower at the 1 per
cent level than vields from the other three sources. Mo sio-
nificant differences in vield were obtained bv nlacina the
fertilizer in a pand about five cm below the seedniece, compared
to the reqular practice of scattering the fertilizer in with
the seedpieces. There was a siqnificant difference in stand-
count. but not enough to affact the outcome of the treatments.
Results from the residual fertilizer trial show verv hign
variation among replications, except whaere no phosnhorus was
applied. This trial was especially drv in the early season.
The potassium level trial was also verv drv early in the season
and was planted late. There were no apparent differences due
to treatments.
3. Regional trials. Regional varietv trials using eight Dutch and
three native varieties were carried out in five locations, closa to the follow-
ing towns: Cliza, Capinota, Mizque, Aiquile and Quillacollo. Trials in the

last three locations were Tost due to drought and/or terrible infestations of weeds



and insects. figod yields were obtained from Cliza and Capinota, but the data
are not summarized.
Regional fertilizer trials were conducted in nine locations:
Vacas (OQuispe Rancho), Vacas (Chihualaque), Independencia, Totora, Sacaba
(Quimza Mavo), Sacaba (Aquirre), Mizque., Aiquile and Capinota. The trial at
Mizque was Tost dus to weeds. Soil nhosphorus levels ranged from 9.3 npm at
Aiquile to 11 ppm at Vacas. (ood raesponses to phosphorus were apparent in
most of the trials, but the data are not vet analvzed.
4. Production of Basic Seed
a. Sinale tubers were selected for planting and were harvested
this season for indexing and other testing procedures as
well as for increase.
b. Clonal selection - Nothinag new to report.
5. Special Studies
a. The Bolivian clonal collection, grown in two areas, was
evaluated during the season for resistance to Nacobbus sp.

and Phytopthera infestans. The 56 clonz samples sent to

the 1J.S.A. have not been analvyzed to date for amino acids,
due to the high costs of this analysis. The search is con-
tinuing for a labhoratory with lower costs.

b. Israel Avilés has been working on species identification of
the Bolivian collection, hut chromosome counts have not been
made, to date, due to the Tlack of orsein dye that cannot be
obtained in 2ither Bolivia or from CIP. It has been ordered

by CID from the U. S.

24.
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Specific gravitv daterminations of tubers are heing done hv the
brine method on tubers from the residual fertilizer trial and the late biight
resistant material from CIP.

This yvear all experimental plots at Toralapa were treated with
TEMIK lﬂgr)for nematode control. The averaae yields for the station anpear to
be substantially higher than last year dJdespite extremelvy drv conditions during
the first half of the growing season. The control of nematodes is believed to
have permitted near maximum use of available water during the earlyv season and
thus contributed to the higher yields.
| San Benito

Wheat
The cereals research activities reported herein reflect the collabora-
tion of Bolivian technicians Ina. Jaime Salamanca, René San Martin, and Alberto
Cordova, and the CID technical staff.
1. Plant Breeding
a. Wheat Crosses - The wheat crosses were completed this quarter
A total of 190 crosscs were made at each of two different
dates. These crosses were generallv betwean improved varie-
ties selected from previous vears introductions and "criollo"
varieties. This material nlus existing crosses should bring
the total number of crosses in all generations to about 449.

b. Selections have been made from approximately 1350 variety

introductions. The final count is not available vet but it

looks 1ike not more than 30, out of the 1.000 or movrc 20 7.
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have the characteristics neccssarv for a good variety in
Bolivia.

- ¢. The comparative vield trials have been harvested. No vield
data are available vet due to a lack of personnel to complete
threshing of the wheat.

d. Less than a fourth of the regional trials were harvested,
but two yield data are vet available. Trials lost was because
of drought.
e. Production of basic wheat seed suffered considerably from the
drought and no irrigation water.
2. Agronomic Practices
a. & b. Soil preparation and cron rotation experiments were lost
due to drought.
c. HWeed control - One of the experiments was lost because of
drought and also the inadequate selectivity of the herbicide.
A second experiment using an experimental herbicide (dichlofop -
methyl + 2.4-D) applied nostemergence, nave effective weed
control. Yield data are not yet available.
3. Special Studies ]
a. Rust race identification.
b. Identification of virus vector in wheat.
c. Identification of smuts.
These three projects were not completed again this year for lack

of equipment (laboratory, greenhouse, equipment, etc.). However, Fabidn Crespo
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of his own initiative did initiate the renovation of an unused room at the
station for a nlant path laboratory.

Barlev

1. Plant Breeding

a. Varietv introductions - The plots at San Benito have been
harvested but not weighed vet.

b. & ¢. Comparative vield trials and crossing blocks. Comnarative

| vield trials at San Benito and Tiraque have been harvested but
not yet at Toralapa. There was some confusion as to who was
in charge of this project after Fahidn Crespo was transferred
to strictly plant pathologv. As a result, the cressing and
disease evaluation suffered. Some work was done in disease
avaluation but these data have not been tabulated.

d. The regional varietv trials have heen harvested with the
excention of Toralapa., but not weighed.

e. Basic seed production plots of San Benito 75 and Promesa hava
been harvested. The Promesa plots suffered from poor irriga-
tion.

Oats
1. Plant Breeding

a. & b. Variety introductions and yield trials have been narvested.
The variety introductions with the exception of 1 or 2 varie-
ties should all be discarded due to suscentibilitv to stem

rust. Yield data are not available vet.
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c. & d. Seed producticn and reoional trials have been harvested.
There should be adequate seed for the Seed Division to make
increases this coming year. No data on vields are available.

Fruit

The peach harvest was completed this quarter. Station total sales
amounted to about $b. 340,000.09.

An additional 1,000 strawberry plants of the Ouinolt variety ware
received. Five hundred plants were planted in the nurserv at San Benito and
the remaining 500 were planted in two regional trials.

Plans were initiated to purchase scveral temperature recording meters
to be located throughout the Cochabamba vallev. Data from these meters will be

used in the proqgramming analvsis of potential apple and peach varieties.

Other Research fictivities

The weed investigation work of Dr. Robert Frans ended this quarter. He has
completed his NSF grant and his consultation with CID. A complete report of his
activities and the results of his research is being prepared for publication as
a consultant report. In addition, a herbicide recommendation pamphlet is being
prepared in collaboration with Mr. John Tollervey of the British Mission and
Ing. Rall Lara of MACA.

A 5-vear research and development nlan of work for potatoes was completed
this quarter by CID personnel. The working paner will be circulated for comments
after which a final version will be developed.

A survey of nematode tynes was made by Bolivian and CID technicians in the

areas of Belén and Patacamava. The Globodera rostochiensis and Nacobbus aberrans
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types were found. This is part of the International Meloidoavne collection pro-

gram in which Bolivia is participating.

CIMMYT representatives visited Bolivia and reviewed the corn research proaram

with Ing. Torrico and CID technicians.

Dr. MHard attended the annual meeting of the American Society of Entomology.
Enroute he toured the facilities at CIMYT and CIAT and discussed research needs
and areas of possible collaboration with Bolivia.

A review of the Entomology program at San Benito was made by Dr, Hard in
collaboration with Ing. David Villarroel. Plans were discussed for a National
Entomology Conference.

With the assistance of George Hoover, USAID Engineer, progress has been
made on establishina the electrical Tine to Toralana and improving the entrance
road to the station. Calculations were made of the electrical requirements of
the station and the line distance from Tiraque. The line will be axtended to
Toralapa when the main line reaches Tiraque.

Dr. Hagen Liopke, Animal Scientist from Texas ASM, reviewed annual research
programs in Cochabamba and Santa Cruz and University teaching programs. He
recommended a sequential research strateqy and suggested increased emphasis on

University training.

Supplemental Research

Soil Fertility. Harvest of all plots related to the national fertility

trials was completed as were the residual fertilizer rotation studv at Toralapa.

Data analysis is still in progress.
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Insects and Diseases. Collection and labeling of insects in the pro-

ject area continued. Some insects sent to the !.S. for identification were
returned. ‘However, progress on the National Insact Collection has been slow
since the necessary space, equipment, and financial support has not been forth-
coming.

The progress on nest management research was reported in earlier sec-
tions of this report.

Slides for insect identification and preparation of extension publi-
cations and oral presaentations have been sorted and labellad. These will be
duplicated for agent use and then screened for extension publications.

The final draft of a publication by Dr. E1lis and Ing. Seaqundo Alandia
on potato diseases was submitted for nublication. Also, the initial draft of
an index of identified cron diseases in Bolivia was submitted to the Ministry
by Dr. Ellis.

Extension Technoloay

1. Adnministration and Policy

CID extension advisor reviewed all of the five volumes of the pronosed
programs, and policies and procedures handbook being prepared by IBTA with the
assistance of IICA and gave his suggestions.

The CID Advisor participatad in an extension supervisors meeting held
in Sucre. The meeting was concerned with extension policy matters. The final
draft of the recommendations resulting from the meetinag is expected next quarter.

2. Training and Supervision

The CID advisor participated in the following training and suoervisory

activities during the quarter:
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a. Assisted Lucio Antezana of MACA Extension, and Guido Mansilla,
Faculty of Agrcnomy, San Simén University. in a training workshon in Cochabamba
for agents, researchers and regional directors of IBTA. The workshop discussed
the roles of extension and research, program planning and determination of work
priorities.

n. Workad with Extension supervisors in both Cochabamba and Santa
Cruz at least once each month. In addition, he spent several days in field
work with agents in Cochabamba.

c. Participated in a farm management and credit workshop for BA3 and
Extension agents organized by Isaac Torrico, USAID. Approximately 50 were in
attendanca.

A 1ist of subject matter topics was received from Bolivian research
technicians which could be used for presentation at campesino short courses.
However, a definite policy has not been made by the Ministry with respect to
whether or not research technicians will serve also as subject matter special-
ists. This decision needs to be made before this program phase can go foreward.

3. Dissemination of Information

No new research or extension bulletins were nublished this month. None
of the manuscripts submitted to IBTA last quarter have cleared the review pro-
cess. Three manuscripts on notatoes submitted previous to last quarter were
returned to the authors for final revision.

One issue of the monthly extension newsletter was published. A major
factor in publication delays this quarter was the absence of the Ministry Editor

who took leave for several weeks and then left Bolivia for additional training.
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About 100 tape cassettes were receivedlthis quarter and information will
be recorded for nresentation to campasinos.
a. Technical reference manuals
1) Farm management. Four chapters were published as a CID Working
Paper for use at the Farm Manaaement and Credit Workshop. The
manuscript has been aiven to IBTA for final publication and dis-
tribution to extension aqents.
'2) Meed control. Dr. Robert Frans prepared a weed control manu-
script which was publishad as a CID YWorking Paper for use in
his short courses. The manuscript is being reviewed by IBTA
for publication by their agency.
3) Insects. This work was delayed at the requeét of the CIAT
Director. He has given first priority to summarizing and
publishing the station research results.
4) Crop diseases. The preliminary draft of a manuscript which
lists crop-diseases identified in Bolivia was qiven to IBTA
for review.
A meeting was held with the Director of the Mennonite Extension
Program and available published materials were distributed.

4. Program Planning and Evaluation

The CID technician has been asked to collaborate with Gonzalo 2omero
of the Planning Office to develop a system for personne! evaluaticn 2id ;regram
plannina for IBTA personnel. Forms previously developed by the CID technician

will be used as a basis for this program.
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The socio-economic survey of Santa Cruz planned for this quarter had to
ba nostponed. Extension agents were usad by HSAID and the Ministry Statistics

Office to collect data for their farm survev,

Other Programs and Activitias

1. Seed Cieaning

fonsidarable interast has been expressed in this program for the coming
season. Extra hand scresns for wheat are being made for use bv Extension agents
in the Cochabamba area.

2. Range Trials

Several sites were visited this quartor to sez the range cages. Some
campesinos are willina to coonerate in fencing larger areas for controlled
grazing. This proaram is suffering because of lack of Bolivian support since
it is not included in the priority projects as defined in’the IBTA/IICA program
documents. _

3. Youth Programs

A youth brogram planned for May was not held for lack of support from
the National Office. Sunervisors for vouth programs have been appointed in
three departments.

4. Other

Tha CID technician visited the San Julian Colonization project. The
project has its own agents. CID will continue contact with Harry Peacock to
develop means of collaboration.

The CID technician is collaborating with an extension agent in the study

of potentials for tuna production in Cochabamba. The p]aht grows well, the
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product is well priced and the plants can serve as fencina to control grazing
and erosion.
Selected vegatahble seeds have been ordered from the U. S. for distri-

bution to campesinos for home consumption.

Sector Management

The CID technician has completed all required phases of the 1976-77 work
plan, has authored or co-authored several additional reports, threz of which
have been translated and released bv OPS, MACA (threa more are in process).

Agricultural Plannina

1. HWork on the sector model nronressed during the quarter. An Enclish
summary of an initial linear programming model was published and was reviewed by
MACA, USAID, and COMEPLAN. A Spanish version of the summarv was submitted to
the Director, OPS, but the final translation has been delaved. A decision was made
to extensively revise the model with the consultant heln of Mr. Bruce Brown, who
worked on the initial model. Sugquestions were received from Mr. Lee Johnston,
USAID advisor on thz rural survey currentlv in proaress. In-country computer
programning will be assisted bv Mr. Lawrence Arzenbera. Computer Programming
Svecialist, on a consulting basis. Revision of the linear programmina modz1
will begin next auarter. Contacts were also initiated with Dr. T. Carroll and
Ir. H. Riley of the sector simulation aroun at Michigan State Universitv. Sug-
gestions were obtained for evaluating the Michigan State aporoach for use in
Bolivia.

2. Hothing naw to renort.
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3. The CID economist reviewed the agricultural policv studv and asso-
ciated section of a draft report bv the Harvard Mission (Musarave) on fiscal
reform. He also assisted R. Sanz Guerrero of CONEPLAN and J. Rodriquez of
Finances in the preparation of a written and taped response whicin thay carried
to a seminar witn Dr. Musgrave in Cambridge.

Economic Studies

1. A1l studics have been previously identifiad.

2. Hork nlans were previously developed for tecanicians of the Office
of Planning. Included werz a study of corn, an analvsis of cron comparative
advantages, and projections of sunply and demand. The first two of these have
not oroqressed satisfactorily duz, in larae nart, to continual shifting of per-
sonnel assiqnments within the 0Office.

3. The wheat substitution study was nreviously comnleted bv the CID
economist and submitted to the Director, OPS, for ais review. WNo resnonse nas
bean received.

4. o OPS study manuscripts, except thosz prenared under partial
authorship of the CID economist, have heen submitted for £ID technician review.

Statistics

1. Hothing new to report.

2. The CIN technician aeld several meetings with H. Mogales, Head of
MACA Statistics Section and with USAIZ consultants regarding prooosed comouter
capacity for th2 Ministry. This work will nrogress further next quarter with
work on the sector model and discussions with computer specialists. It is

obvious now that a first reauirement is the services of a Bolivian, full-time
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programmer. The alternative for “hardwarz2" canability are: (1) a “smart’ ter-
minal and a Tire printer (if the Ministrv decides to conract with tho central
capability of CEMACO) or (2) an independent Ministry svstem based on the out-
riaht ourchase of a mini computer.

Training

Training activities continue to ke an imrortant part of CIN/Belivia tech-
nician relationships. The following ara some of the specific activitias which
are reflected in the summary in Table 1 (excludina the extension activities
already reported):

1. Two formal short courses in Weed Science were rresented at the Univer-
sitv of San Simén and the Universitv of Gabrizl Rané “ureno bv Jr. Frans. He
was assisted in Santa Cruz by Mr. John Tollervav and Ing. Robiorto Uniorladstatter
of the Faculty of Agronomy. Approximately 53 students and faculty members attended
in Cochabamba an< 30 in Santa Cruz.

2. Dr. Ellis assisted in the presentation of a formal course in Plant Patho-
logyv at the University of San Simdn. He collaborated with a member of the
University staif.

3. Mr. Walker consultad wi*h members of the Soil Jepartment Facultv at the
University of San Sim6én. He reviewed two student thesis projects: initiated a
project outline for drainane and reclamation of soils on La Violeta and discussed
course materials with various faculty.

4. Dr. 'lard presented a two-hour seminar at Gabriel René Moreno Universitv

on pests of sorghum and corn.



Table 1.

CIN training activities

- Noril 1, 1977 to Jupe 30, 1977.

[ , Camnesino Exp.
. Formal Short- In- Super- Heeting Station
Credit Term Informal | Service visory % Short Field
Courses | Courses Seminars | Training | Training | Training | Cours:s Days
No. Ho. Ho. No. Ho. 0. M. Ho.
Attend. | Attend. Attend. Tech. Tech. Tech. Tech. Held
{TQ L YTD| To L YTD | TQ i YIS | TQ L YTO | TO [ VIR | T2 | YTD [ TQ | vID|TQ | YTD
Tech. Duvelopment |
4 Sector *gt. - - - 22 - 26 | 52 | 212 | 20 73 - 91 - - - -
|
Extansion - - - 52 | 237 | 27 | 628 | 106 | 247 - 3722 72| - 2
University 20 | 167 | 80 23 40 59 - - 11 11 - - - - - -
{ !
L |

AL
YTD

Thais quarter
Year to date

Number Student
Thesis Sunervised

TQ Y19
10 13

OTHER ACTIVITIES

Studies Conducted in
Collaboration with
Univaersity Profassors

T

0

4

YTD
5

Studies Recommending
Improvet University
Curriculum

T

1

YTO

ew Jr Substan-
tially Improcved

Courses

T

YTD

LE
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5. Dr. Yard alsec narticinated in trainina session for CIAT Extansion agents
in which he discussed the identification and control of pests in sova, wheat,
and rice.

6. CID technicians assisted in thesis lirection of 15 students during the
quarter. One student thesis was completed.

7. One weeklv saminar was held at Saavedra, and two at San Benito during
the quarter. Howaver. “oth seminars suffer from lack of interest on the purt of
Bolivian technicians. The San Benito seminar was cancelled due to lack of
attendance which reflacts an absence of professicnal interest. The Saavedra
seminar is still schedulad but is expericncing nroblems.

&. CID nersonnel assisted in nomination and praparation of Francisco Paz
to ao to CIAT/Colombia for short term training. He is being sunnortad hy a
CIAT/Colombia heca. Plans were also formalized for tho three-ronth training
oroaran for Simedn Rodriauez to work with Jr. Anthony Hatch in Colorado.

Response to IRTA/LID invitations to nreparo articles for the pronnsad Journal
of Bolivian Anriculturz has been disanpointing. To date, onlv five of the nine

articles requested have hean received.

Project Related Publications

n

1. feorge 4. Qnot and Robert Voict. Poesticide Control and Plant Nuarantine
in Bolivia. Short Term Consultant Report. CID Working Paner 206/77.

2. Rohert Frans. A Short Coursaz on Yeoed Science. CiD Horking Paner 0223/77.

3. Haaen Lippke. Short Term Consultant Renort. CID Horking Paner J12/77.

4. Larrv K. Bond. Farm Mananement - A fuide for Extension and Credit Agents.

CID Yorkina Paper 011/77.



5. Kenneth Ellis and E. 2ovd enneraran. Five-Year Hork Plan for the
Bolivian Center for Potato Research. €IS Yorkina Paver 312/77.

©. LeBaron, Allen, B. Brown and R. Ortiz. Estimaciones de la Tistribuciin
de Ingresos Familiares Rurales v Urbanos en 3olivia. Uocumento de Trabajo Saric

E: Estudios sobre Estructuras Econdmicas v Sociales Ho. 1. ¢PS, HWACA, favo, 1377,

PROBLEMS ENCOUNTERED

Administrative

1. We continua to experience serious problems with the Aduana as repcrtad
Tast quarter. Mo solution has yet been found.

2. We have been informed by the Minister of Intericr that all inceming
technicians will he required te have local physical examinaticns and a state-
ment of good conduct from the local Police. Bath r2auirements seam unnacassary
for newly arriving personnel who have just received medical checks in the U.S.
per contract specifications and cculd not have a record with the lccal police
since they are just arriving.

Program

1. Tﬁé nroblen of counterpart funding in the Plannina Office persists.

We have heard that the funds have heen approved but to date wa have racuived
no official nctice.

2. Delays in constructio.. and procurement of vehicles ard Sticv o
under the 083 Loan continue. The effectiveness of the contract will be signifi-
cantly reduced unlass these nhysical neads are forthcoming this vear. Further-
more, CID personnal are not heing informed of the programmation requects reletel

to the 953 Loan.
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3. e have received word that the State of California will accept un to
four Bolivian technicians for training in Plant Quarantinz and Residue Analvsis.
There will be no cost for the training. The costs of travel and in-country
lTiving will have to be paid by Bolivia. No nominges have been pronosed by the
Ministrv.

4. Publication of research and extension materials continues to be a pro-
blem. The MACA editor has been away for about four months and no one else is
availahle to supervise the work. Ye need immediate attention to this problem
since the planting season will soon he here.

5. There is a critical problem in much of the agronomic research heing
conducted at the research stations undar CID concern waich relates to the con-
trol of aaronomic variables. OQuality agronomic research requires control of
all variables possible in order that the true response of the variable under
study can bhe observed. Among the critical (and controllable variables) are
soil moisture, disease, insacts, and weeds. Int=2 past we observed corn lodg-
ing trials invasted with corn stem hore which weakened the corn and negated
the trials. S.milar uncontrciled conditians were ohserved with potato research
a vear aqgo. Consequentlv, this season all potato trials at Toralapa were treated
with TEMIK for nematoda contral. Interestingiv, averaqge station yields this year
appear to he hiaher than ]ast,véar despite the ponr growina season and lack of
fain. Recently, new land has been cleared at Saavedra for aaronomic trials.
However, the land is not level and is not suitable for qualityv research since
the soil moisture cannot be held constant (this is 2 problem in several other

areas at Saavedra). This land must be levelled for suitable rescarch. Also



irrigation facilities must be daveloped at both Saavedra and San Benito to
insure adeguate and consistent moisture availabilitv. At issue is the quality
of agricultural research. In order to develop accurate research information.
improved control of the agronomic variahles is reauired and this will necessitate
adequate and timely annual budgets plus investments in station development.

6. With resnect to item # 5, the 953 loan construction and procurement
program is desperately behind schedula. We also learned for the first time
this quarter that materials were being ordered for irrination svstems at the
stations without consuiting CID personnel and without a nlanned system of irri-
qation. This reauest has been delaved pendina the design and specification of
the proposed systems but one agronomic vear will be lost.

7. The seminar series at San Benito has been discontinued due to lack of
interest and attendance by Bolivian technicians.

8. After anproximately two vears of experience, we feel the nrogram strat-
egy of the CID contract should be refined and given a narrowar focus. Within a
few weaks, we will submit such a proposal for Ministry consideration.

9. The fioer glass donated bv CIP for the Toralana areenhouse still has
not heen cleared by MACA through customs.

1. The transport&tion problem at Saavedra continues. Onlv Timited numbers
of motorcycles were available for three weeks during the quarter.

11. An adequate sead storage facilitv at Saavedra is still a critical need
if quality sead is to maintained.

12. The deliverv of funds through the new IEBTA system has improved but there

are still problems. CIAT has experienced delays in the arrival of funds and
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technicians have not been paid on time. Stations in Cochabamba renort ¢alavs
in receiving funds from the sub-treasurv who appears to disburse funds to IETA.

13. Electrical supply problems continua at Loth Szavedra and Toralapa. fo
electricity was available at Teralana for three weeks this quarter. Honefully,
the Toralapa problem will bhe solved with the extension of the electrical line
from Tiraque. The access road at Saavedra remains a problem with another vainy
season approaching.

14. There is an urgent need to identify and dispatch Bolivian technicians
scheduled for Master's degree programs unless the September 1479 fund disburse~
ment date can be extended.

15. The wheat disease research at San Benito cannut be carried out due to
inadequate physical facilities. The existing greenhouse does not provide ade-
quate control of temperature and humidity. CI? has ordered minimal Taboratory
supplies for virus and rust identification work. The 253 Loan calls for
construction of a new greenhouse. Fabian Crespo has training in Plant Fatholouy
and can work effectively with the CID Plant Pathoinaist. But already *v0 vears
work has bean “ost and unless attention is given bv IBTA and USAID to these
physical needs, no work will be accomplished this vear.

16. The lack of coordination and stability in the assignment of technician
responsibilities at Saavedra make it impossible to maintain adequately directad
research proaramwming.

17. 1In recent evaluations of the CID contract by USAID and CID Central
Office personnel, it was recommended that the Co-Tirector concert, whict was

previousiy accepted and made a working part of this project, be redefined or
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aholished as a working orocedurc. In verhal discussions with the CID evaluation
team, both USAID and MACA representatives concurrad. This lesaves contract tech-
nicians without clear guidance as to their responsibility and authority relative
to program matters. A statement on this matter by USAID and MACA is urgentiy

needed for effective contract operation.





