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SECTION I

INTRODUCTION

This is the third semiannual report to be submitted since
quarterly reporting was discontinued by an official amendment to
the contract. Since much of the activity reported here has been
in progress for several years, this report is basically a pro-
gress report and should not be viewed as definitive.

Readers, who also review the previous semiannual and quarterly
reports, will note some significant trends and startling facts
regarding the results of the research effort. These are referred
to in the technical reports and gummaries. However, it is strongly
advised that the preliminary conclusions made not be used until
further proof is accumulated and a responsible thesis is formu-
lated.

Time and growing scasons permitting, the reports due at the
end of the contract (1982) will be comprehensive and definitive.

SECTION II

' ANNUAL HISTORICAL REVIEW

The contract has now completed the fifth year of a planned
seven year effort which gtarzed in July of 1975. During the fifth
year, several important changes were made in the contract effort,
staff number, and composition. The events _eading up to these
changes have been chronicled by Dr. pavid James (CID Chief of
party from November 1, 1978 to July 15, 1980) in his end of tour
report (CID Administrative Report 02/89), pages 43-4g¢, and further
discussion here is not reguired. The following section on person-
nel indicates the present make up of the team.

PERSONNEL

Due to the above mentioned changes in contract activities and
priorities, the changes in personnel have been extensive during
the reporting period. Additional significant changes are planned
for the next period: July 1 - December 31, 1980.

The contract position and personnel are:
1. D. W. James, Ph.D., Soil Scientist, arrived in La Paz in

July 11, 1377 and served as counterpart to the Fxecutive Director
of IBTA and Director of Research for CID until November of 1978



at which time he was re-assigned as Party Chief. (He was official-
ly replaced by James H. Thomas, Ph.D., Crop Scientist, on July 15,
1980, and left Bolivia on July 20, 1980.

The agrcement reached and incorporated into the contract by
amendment was for the Party Chief to also be Director of Research
for CID aad advise IBTA at the Experiment Stations level in
agronomic research.

2. W. M. Brown, Ph.D., Plant Pathologist-Agronomist, arrived
at Cochabamba September 13, 1977, and worked through three growing
seasons. He left Bolivia on July 1, 1980. Dr. Victor Otazu, Ph.D.
Pathologist has been identified and approved as a replacement in this
position.

3. D. C., Kidman, M.S., Irrigation-RAgronomist, arrived at Santa
Cruz December 17, 1977 and has worked through three winter seasons
and two and a half summer seasons. It was agreed by MACA and CID
that this position would be eliminated by September 30, 1980 due
to lack of grant funds in USAID/B. With some changes in USAID/B
priorities &nd a request by CIAT/MACA to continue the position,

it is being considered that Mr. ¥idman will continue at Santa Cruz
to the end of the contract.

A, K. A. Adams, Ph.D., Agricultural Economist, arrived at
Cochabambia December 26, 1977. It was agreed that Dr. Adams would
be replaced by July 1, 1989 to allow his replacement to complete
two years befcre the end of the contract. (Dr. Adams left Bolivia
on July 15, 1980. A replacement has bheen identified but not ap-
proved.)

5. R. W. Hoopes, Ph.D., Plant Breeder-Potato Agronomist, arrived
in Cochabimba September 22, 1978. He has worked through two complete
growing s=arons. It is anticipated that he will continue in this
position until the contract ends.

6. J. A. Santaella, M.S., Extension Specialist, arrived in
Cochabamb:1 December 12, 1278. It was agreed that he would change
locations in January of 1980 to allow him to work directly with
the national leaders of IBTA-Extension. The February amendment
stipulated that this position would be terminated on or before
May 15, 1980 due to lack of funds from USAID/B. (MACA requested
permission to hire Mr. Santaella on the 511-096 contract from
June 1 to September 15, 1980. This was approved.)

7. T. C. Stilwell, Pn.D., Agronomist-Soil Scientist, arrived
in Cochabamba December 12, 1978. He has worked through twQ summer
seasons and plans to remain until the end of the contract.
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8. R. R. Kunkel, Ph.D., Agronomist-Potato Research Special-~
ist, arrived in Ccchabamba January 11, 1979. He has worked
through one and one half full growing seasons and plans to
remain until the end of the contract.

9. D._R. Foster, Ph.D., Agronomist-Entomologist, arrived at
Santa Cruz January 27, 1979. He has worked through two winter
seasons and one and half summer season. The February 1980 amend-
ment specifies that this position will be discontinued in Santa
Cruz and will be moved to Cochabamba on or before September 1,
1980. Dr. Foster plans to remain until the end of the contract.

Summary: as of June 30, 1980

Contract
Position
Number Position Name Technician Location
1% - Chief of Party n. . Jamesé/ La Paz
2 Research Nirector - abolished Amendment # 4 (1/12/78)
3 Extension Specialisth/- " " $ 6 (5/2/80)
q Ag. Fconomist - " : " # 4 (1/12/78)
5% Potato Agronomist R. R. Kunkel Cochabambha
G* Cereals~-Ngronomist T. C. Stilwell Cochabarnba
7% Breeder-Potato Agronomist R. W. Hoopes Cochabamha
8* Pathology-Agronomist w, M, Browng/ Cochabarta
9*. Ag. Economist K. A, Adamsg/ Cochabamba
10%* Agronomist-Entomologist N. Foster Santa Cruzg/
11* Oilseedi—Irrigation- .
Soilsl/ D. C. Kidman Santa Cruz

a/to he replaced by James H. Thomas, July 1980.
discontinued May 15, 1981.

c/to be replaced by Victor Otazu, September, 1280.

d/to be rerlaced in Pugust-September 1980.

e/to be moved to Cochabamha, September 1980,

f/to be aholished September 30, 1980.

* Currently active positions = 8
To be active after September 317, 1980 = 7



T.ocal Staff

Contract
Position
NMumber Position Name Emplovee Location
1 Administrative Asst. Lydia de Novillo La Paz
2 Bilingual Secretary Norah Lb6pez La Paz
3 Bilingual Secretary* Marfa Nelly Avila Santa Cruz
4 Chauffeur Edmundo S&nchez Cochabamba
5 Bilingual Secretary Magda de Pacheco La Paz
6 Bilingual Secretary Marfia Teresa Bernal Cochabamba
7 Chauffeur Luis Fern&nder La Paz
8 Chauffeur Carlos Tejada Cochabamba
9 Bilingual Secretary Maria Luisa Tejada Cochabamba
10 Bilingual Secretary Marisol Udaeta Cochabamba
11 Bilingual Secretary Marqgot Lbpez La Paz
12 Chauffeur* Gualberto Mojica Santa Cruz
13 Chauffeur Jorge Heredia Cochabamba
14 Janitor-Watchman Vitalio Alvarez Cochabamba
15 Chauffeur* Alcides Sabath Santa Cruz

* To be terminated on August 15, 1980.

SECTION III

NCCOMPLISHMENTS

The format and numbering of the following technical reports
follows the system previously established. (See page 3 of the
CID Administrative Report 001/72 for explanation of authorship of
reports.)

The due date of this report was extended to September 30, 1980
so CID technicians and IBTA counterparts could collaborate on the
report contents. Since previous reports were due from CID much
earlier than IBTA counterparts were to submit their reports, there
was little or no collaboration or "training"” in report writing
accomplished. This report is, therefore, more of a cooperative
effort than previous reports.
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Where an analysis of the variance in an experiment showed there
was no significant differences in results due to experimental treat-
ments, or where treatments were significantly different but un-
complicated by interactions, the analysis of variance tables
reported by technicians are left out. However, the level of sig-
nificance and the coefficient of variation are still reported.

A, ADMINISTRATION

h.1 Chief of Party and Research Director

The current activities of the Chief of Party are reported
in CID Administration Report 02/80., The emphasis of the
activities of the Chief of Party will be changed somewhat
to include advising the Directors of the IBTA experiment
stations approximately one-third time.

The contract has been fortunate to have excellent and com-
petent in-countzy support from the local staff.
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I'. AGRICULTURAL ECONOMICS

by

Kendall A. Adams - Agricultural Economist

Title: Agricultural Marketing and Farm Management

Justification: Costs of producing and distributing an item
are ultimately reflected in the selling price of the item.
The level of selling price is a fundamental factor in
determining the demand for the item. If demand is reduced,
it becomes difficult to make the item an economic success.
If the item is not an economic success, the biological
success of a particular agronomic practice is of little or
no practical value. Therefore, it is important to determine
the effects of biological practices on production costs and
the effect of distribution practices on the consumer purchase
price of the product.

Project title: FEvaluation of marketing practices and distribu-
tion channels. .

Objective: Transaction costs occur as a product moves forwarc
n a stribution channel from producer to consumer. The first
step in analyzing costs of distribution is to determine transac-

tion costs at the various levels in a channel where title
transfer takes place. The second step is to evaluate the
transaction cost in terms of the productivity of the econonic
activity performed. In other words, transaction cost alone is
not sufficient information to make an evaluation. A low
transaction cost is as undesirable as a high transaction cost
if the low cost has a low productivity associated with it and
leads to a stagnation in demand. It is necessary to analyze
transaction costs in terms of their productivity just as one
analyzes investments in production in terms of productivity and
not only in terms of whether the investment cost is high or lcw.

Status: With this analytical framework in mind, transaction
costs were examined for potatoes and carrots. The test on
potatoes was done on the Tiraque market. The results showed
that middlemen buying on the Tiraque market and reselling
usually in Cochabamba were showing a cost of transaction (gross
margin) of approximately 15% while retailers buying and re-
selling these potatoes or their equivalent on t.e Cochabamba
market were showing a transaction cost (gross margin charged
the consumer)! of approximately 33%.

|0
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The test on carrots was done in Capinota, an area popular for
carrot production. The wholesaler margin was found to be
about 30% and the retailer margin about 50%. Eoth the Tiracue
and Capinota tests were done on the basis of observations for
one day, so they should not be thought of as intensive test.
However, the results indicate the probable existence of very
high retail transaction costs for both carrots and potatoes;
but quite low wholesale transaction costs for potatoes.

The indication is that retailing represents a distinctly in-
efficient institution in both potato and carrot product
movement. The retail margins cited here cannot be justified
in terms of the investment in or demand creation efforts
performed by the retailing institutions involved. Improvemernt
in retailing is seen as necessary to improving farmers ability
to increase their return on potatoes and carrots. The feasibkil-
ity of potato pre-bagging was tested along with consumer pre-
ferences for different size grades of potatoes. By far the
most popular pre-bagged size is 25 pounds, and a price prefer-
ence of approximately $b. 10.- was shown for the same size
unit of larger compared to medium size potatoes.

Project title: Fvaluation of marketing practices - shipping
containers.

Objective: Efficiency in marketing is affected by product
han ng and packaging. With this in mind,a series of tests
were conducted involving five types of wooden crates built for
tomatoes, green onions, lettuce and several other vegetablaes.

Status: Shipments were made by rail and truck from Cochahaml:a
vicinity to Atocha (a mining center) and Santa Cruz and from
Comarapa and Capinota to Cochabamba. The results for tomatoes
were very good with the improved wooden crates in the 15 kg.
size showing at least a 20% saving in product damage when
compared to the traditional packaging method now in use.
Carrot breakage in transit was reduced to zero when the wooden
crate was used, but very little effect could be noticed when
green onions shipped in crates were compared to green onions
shipped the traditional way. In the process of doing the
shipping tests, a great deal cf harvest damage has been identi-
fied along with vhat appears to be some inefficiencies in
harvesting and packing practices. As a result, improved
shipping containers appear to be only one part of a harvestiag,
packing, materials handling and transporting system in which
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every part must work together if an improved and higher value
consumer product is to result. In other words, a good ship-
ping container will not in itself be sufficient to overccme
poor practices in other parts of the system.

A consumer test was performed on the green onions shipped Ly
the wooden and traditional types of containers. The results
showed consumers were unakle to distinguish between the
onions shipped in the different containers. However, it was
shown that consumers do have product preferences and they
would have been willing to pay a 20% premium for the onions
being tested to satisfy these preferences. These results
indicate the desirability of size grading fcr green onions and
probably the desirability of grading when marketing potatoes and other
les.
Project title: Interrelationship between agronomic and socio*-
economic issues.

Objective: For many years the question has existed concerning
why technological transfer is so slow. The indication is that
there are complex motives behind small farmer decisions that
are not completely understood. The objective of this project
is to see what can be learned about farmer practices and
motives from farm-family case studies that will guide our
research in potatoes to produce information more readily
adaptable to the present needs of small farmers.

Status: The relationship between socio-economic and agronomic
Issues were studied in the form of five case studies of potatc
farmers in the high valley region of Rodeo. These were studies
of the whole farm and included an economic analysis of all
enterprises on the farm in terms of returns to land, labor

and capital for each enterprise. The results have been
published in C.I.D. vorking Paper number 022/79. The project
required almost a year to complete. The results emphasize

the importance of potatoes to these farmers and the importance
of the inefficient use of their capital investment (made up
mostly of labor costs) as a factor limiting expanded potato
production. Also of value to potato research are the various
ag:gnomic practices actually used and the reasons why they are
used.

Project title: Continuing evaluation of new technology.

Objective: New technology development 1is the primary goal of
the CID research program. The purpose of economic evaluation



is to give an estimate of the income possibilities represented
by various biological experiments. As a general rule, test
results must exceed the income results of traditional practice
by at least 40 percent before the test results can be consider-
ed economically viabtle.

Status: New technology evaluation was accomplished in the
form of an economic evaluation of the 1577-1978 phosphorous
trials on potatoes. The trials consisted of six regional ex
periments with six to eight treatments in each experiment.

The results demonstrate a market phosporous deficiency for
potatoes in the regions where the trials wvere located and
markedly high returns to fertilizer making the investment in
fertilizer a very wise business decision given the environ-
mental factors inherent in the time and location of the tests.
The results have been published in C.I.D. Working Paper number
012/79.

The technique for technology testing now being used in the
Santa Cruz region involves a new procedure. The plan
identified a few farmers in the vicinity of each of two re-
gional corn and rice trials in the Santa Cruz area. Using
repeated callbacks, a fairly detailed history of agronomic
practices was prepared for each farmer by field and crop and
by different production methods within a given crop (such as
chaqueado, barbecho, and mechanization). At harvest, samples
of the crop were taken from fields on individual farms to
determine production per ha rates. The actual per ha rates
vere compared to the experimental per ha rates. The produc-
tion differences were applied tc the farmer's actual variable
costs to see what differences in income would have resulted
from applying the experimental technology. The results of
this study have been prepared and are awaiting publication

as an experiment station circular.

Another project in the Santa Cruz region compared soil pro-
ductivity with years of continuous cropping. An economic
analysis showed that continuous cropping could be performed
for at least six years and probably many more without suffer-
ing a loss in net benefit. The results of this study have
been prepared and are awaiting publication as an experiment
station circular.

An investigation of technology transfer to small farms was
undertaken in the form of a treatise on agribusiness forms of
vertical integration. Three successful agribusinesses in

anp——
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Cochabamba vere used as models. The results of this project
have been published in the form of C.I.D. torking Paper numher
011/80.

Project title: Case studies.

Objective: The cas~» study technique is intended to complenent
survey technique by presenting more detailed information on
farmer practices and motives.

Status: Case studies were completed for five potato farmers
in the Rodeo region. The purpose of these studies was to
find out why certain farming practices were performed and how
these practices were learned. V¥hy things are done and how
they are learned gives direction concerning what research
needs to be done regarding farm management practices and how
the information should be communicated. The results of this
study have been published in C.I.D. publication numker 022/78.

Publications (since June 30):

1. Kendall A. Adams, Gonzalo Claure and David James, “The
Economic Fffects of Phosphorus Fertilization on Potatoes
in the Cochabamha Region" (La Paz; The Consortium for
International Development, Working Paper Mo. 012/79)
July, 1979.

2. Kendall A. Adams; "parm Family Case Studies, Rodeo Region”
(La Paz; Consortium for International Development,
Working Paper No. 022/79,n.d.)

3. KXendall A. Adams, "Agribusiness Intecration as an Al-
ternative Small Farm Strategy” (La Paz; Consortium for
International Development, Working Paper No. 001/80,
April, 1980).

4. Kendall A. Adams, "The Effect of Shipping Containers on
Transportation Damage to Tomatoes” (La Paz; Consortium
for International Development, Working Paper No. n5/80 in
publication process).

5. Kendall A. Adams, Don C. Kidman, and others, *Productivity
Comparisons between Average Farm Yield, Maximum Present
Farm Yield, and Zxperimental Yield in the San Pedro and
Yapacani Regions® (Saavedra; Experiment Station Circular,
in publication process). ‘

K
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6. Don C. Kidman, Kendall A. Adams, and others, "The Effect
. of Continuous Cropping on €oil Fertility in the Coloniza-
tion Areas of Santa Cruz" (Saavedra; Experiment Station
Circular; in putlication process). ;

7. Kendall A. Adams, “Consumer Preferences for Potatoes in
Cochabamba® (¥ork in process, Cochabamba Potato Program!} .

§§udent Advisees:

1.  Marco Lara, withdrew without plans for completion.
.-2.. Allan Bojanic, withdrew with plans for completion later.
3. Daniel Sanchez, thesis completed and approved.

————
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c. POTATO EREEDING

by

Dr. Robert Hoopes ~ Potato Rreeder

Project: T0-1-P~1-a Bolivian Germplasm Bank

Leaders: Ing. Israel Avilés, with Rober?. Hoopes collakoratin<.

Introduction: Bolivia is a center of diversity for the
cultivated potato and also for wild, tuber~-hearing species 0f
Solanum. There is presently great interest, world-wide, in
the conservation of germplas which can be of use in the
improvement of food crops. The success of improved varieties
can accelerate the disappearance of native cultivars which
may carry genetic material of considerable importance to
breeders of the future. Deterioration of natural habitats
leads to the loss of much germplasm in the form of wild
species. The Toralapa Station maintains a collection of
native cultivars of several species and ploidy levels. This
material not only serves to maintain the germplasm of the
country, but is often of immediate use in the national breeding
program.

Objectives: 1) Expand the Bolivian Germplasm Bank with
coiIections made by Tcralapa technicians and by collaborating
with international collecting teams. 2) Maintain the material
which is now in the Germplasm Bank. 3) Continue the work of
classification of the collection in terms of taxonomy, chromo-
some number, and resistance to certain diseases. 4) Identify
varieties in the collection which can serve as parents in the
breeding progranmn.

Activities: 1) Expansion of the Germplasm Bank. A major
international collection expedition was conducted in February,
March, and April of 1980. Three teams spent two months ccl-
lecting throughout the country. The teams involved scientists
from England, Denmark, Germany, the Metherlands, Argentina,
Peru and Bolivia. concentrated effort wis made to add to wc¥ld
collections of wild tuker-bearing Solanums from Bolivia, kut
some native cultivars vere also collected. The expedition

was highly succesful. IBTA technicians participated in all
collection trips, which contributed to the expedition's
success and provided valuakle training opportunities to the

\lo



technicians. The genetic material collected was made availatle
to the Toralapa Station and the results of any investigations
on the material will he made available to the Bolivian potato
program. CID contrikuted to the expedition in the form of
considerable logistical support: one vehicle for the entirz’
time of the expedition, the use of our office complex and
storage as headquarters, etc. The CID potatc breeder ac-
companied the northern team on a week's trip in the altiplanc
area. 2) Maintenance of the present collection. This year,
for the first time, the germplasm collection was maintained in
two locations to minimize the losses that could be incurred in
a single location in the event of something like a severe
frost. Also, more of the varieties were put into the forr of

botanical seed to avoid their total loss through virus contarina-

tion. The maintenance of the collection is managed by Ing.
Avilds. 3) Classification work. A CID beca student, Futh
Lopez, completed chromosome counts of about 75 previously un-
classified native varieties in the collection. She also
evaluated about 100 entries for resistance to the potato cyst
nenatode (Tiraque population believed to be Globodera
rostochiensis). None of the 100 varieties, unfor*tunately, vas
resistant enough to be considered very useful in breeding for
resistance. Another CID becario has kegun a thesis project in
which the rest of the germplasm bank, about 600 more clones,
will be checked for resistance to this nematode. Freddy
Caballero, a CID-sponsored becario, has initiated a thesis
project to screen the germplasm collection for resistance tc
potato wart, Synchytrium endobioticum. Some of the entries

in the germplasm collection will be screened for resistance

to Potato Virus Y by Victor Alvarez, another CID becario. 4)
Identification of parents in the collection. Interspecific
crosses were made between the diploid species Solanum
stenotomum and two tetraploid varieties, Imilla Blanca and
Sani Imilla. The crosses were successful although seed set
was low. The S. stenotomum varieties used are noted for high
guality although their yields are low. In the tetraploid fox,
however, yields might bhe expected to increase.

Project: To-1-P~1-b Breeding for Yield and Quality

Leaders: 1Ing. Israel Avilés with Rcbert Hoopes collaborating.

Introduction: Although much of the breeding program is

Centered on developing varieties resistant to diseases, good
yield and good quality are always necessary characteristics.
Most of the successful varieties in the world today, in fact,




do not possess outstanding resistance to the majority of
diseases and pests that attack potatoes, but retain their
position because, given the necessary protection, they
produce good yields of high quality pctatoes.

Objectives: 1) Test introductions that were made in 1978-7°%
and given one year of seiection in Rolivia. 2) Test progenie:
of crosses that were made with the object of obtaining gocd
yield and quality. 3) Use the most promising material in
further crossing.

Activities: 1) Introductions tested. Eleven Peruvian clones
which had been tested previously at the Chinoli Station were
tested. Of the eleven clones, three were retained for
testing in the next growing season. Eight Cornell University
clones were tested, of which three were retained for next
year's evaluations. Two tuber families from Cornell were
tested and sixteen single-plant selections vere made on the
basis of yield and tuker form. 2) Testing progenies of
crosses. This material was tested by Ing. Aviles and the
detailed results will appear in the Toralapa Station annual
report. One result of interest was that several interspecific
hybrids of S. phureja x local varieties produced extremely
high yields as first-year seedlings. 3) Crosses made for
yield and quality. One of the high~-yielding Peruvian clones
was crossed with Imilla Elanca and Sani Imilla, the standard
local varieties. The varieties Huaicha Paceha and Puca

Lunca were incorporated into the kreeding program. Both of
these are noted for very high quality and acceptable yields.
More crosses were made between clones of £. phureja and the
local varieties. As mentioned under activities associated with
the Germplasm Bank, the diploid species {. stenotomum was
used in some crosses to incorporate its high quality into
tetraploid forms.

Project: To~-1-P~-1-d PBreeding for Resistance to Phytophthori
infestans (late blight)

Leaders: Israel Avilé&s and Robert Hoopes

Introduction: Late blight, caused by the fungus Phytophthora
infestans, is a serious limiting factor in potato production
where it occurs. It may be controlled by using fungicides if
they are properly applied at the right time. An alternative

to the use cf fungicides is the planting of resistant varietics,
a cheaper foim of control. Varieties with a degree of

\b



resistance can also serve as a partial substitute for chemical
controls, allowing the farmer to spray less chemicals, begir
the program later, etc. A number of clones were received froir
CIP in Peru in 1976 and have received several years’' testing
under Bolivian conditions. Several of these clones have
demonstrated outstanding resistance in all exposures to blight
in the field, have produced good yields, and had acceptable
quality. Eighteen new clones from CIP arrived in 1978-79,

but too late to plant a good, replicated trial in the first
season. In addition, we have received from the Cornell
University program several tuber families segregating for latrs
blight (and virus) resistance. The seedlings from which

our tubers came had survived one exposure to blight in Ithaca,
New York, so that we could expect a fairly high proportion of
resistant material. This material was given one selection in
Cochabamba during the winter, and only those individuals with
reasonakly good yield and tuber form were retained for a test
in a blight-infested field in 1979-80. 2 further source of
potentially blight-resistant material was 2 group of five
clones received from HMax-Planct Institute in Germany. These
clones were reported to be resistant to at least some races

of blight. Dr. Hermsen of Vageningen had sent botanical seed
derived from parents with late blight resistance, and we had
developed some tuber families from this seed. Finally, some
progenies were available from crosses made at Toralapa between
some of the best 1976 CIP introductions (resistant) and three
local susceptible varieties-~-Imilla Blanca, Sani Imilla, and
Runa.

Objectives: 1) Test 18 clones received from CIP in 1978 in

a replicated trial in Escalante--where late blight is epidemic
each year. 2) Verify the resistance, yilelding ability, and
quality of the best 1976 CIP introductions--720045, 720044, 720055,
and 575031--and begin to multiply them in the field at Toralar=z
to develop a good source of seed. 3) Expose progenies of

these clones crossed with local varieties in the field at
Fscalante and select the most resistant seedlings. 4) Test

the following introduced material at Escalante: a) 9 *uber
families and 57 clones from Cornell University, b) 7 familier
generated from hotanical seed from Dr. Hermsen in Wageningen,
c) 5 Max-Planck Institute clones. 5) Estaklish a blight
resistance trial at Morochata, another area frequently affect-
ed by problems of late blight.
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Activities: 1) Testing 18 nevly received CIP clones. This
trial was conducted Ly Israel Avilés and the data have not
been provided, but the results should appear in detail in

the Toralapa Station annual report. 2) Further testing of

the clones 720045, 720055, 720044, and 575031. These clones
again demonstrated a high degree of resistance at Escalante,
being without damage when the local varieties were completely
defoliated kv the blight attack. 1Ing. Avilés has rated their
flavor as good, although not quite so goed as Imilla Elanca.
Their specific gravities are about comparalkle to Imilla tlanca.
Seed of ihese clones was prcducel on the Station, using rcquirg
and selection practices. 3) Select the wost resistant sced-
lings among the progenies of these clones crossed with local
varieties. 1Ing. Avilés was able to select a good number of
seedlings which survived one year's expcosure ip the field at
Fscalante. 4) Testing other introduced material at Escalante.
a) Cornell material-~thirty-one clones were selected at Esca-
lante, having yielded well in spite of a severe blight attack.
Several of these had resistance comparalkle to the kest CIP
clenes, and produced good yields of well-formed tubers. ILulk
pollen was ccllected from the most resistant plants cf this
material and was crossed with Imilla llanca, Sani Imilla, Pucw
Lunka, and one clone with Nacobbus resistanrce. This material
will also be expected to transmit immunity to Virus Y to a
proportion of the progenies of these crosses. L) Sixteen s=zud-
lings were selected from the Vageningen material, based on
their blight resistance at Escalante. c¢) None of the clones
from Max-FPlanck Institute dermonstrated good adaptation to any
of the sites where they vere grown. 5) Good growth and yieladcz
were obtained in the Morochata trial, although the onset of
blight took place late in the season and did not have a strong
influence on yields. This is made evident by the fact that
the local variety Runa, known to be extremely susceptible to
blight, was one of the higher yielding entries in this trial.
It is noteworthy, howvever, that the tvo most popular varietizs
in the Morochata area, Imilla Ilanca and HBuaicha Pacefia, were
among the very lowest yielding in the trial, even in the
absence of severe late blight.
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TOTAL AND MARKLTAILE YIELDS, “OROCHATA

Yield (kg/20 plants) vield (kg/20 plantz)
Clone Total Marketable* Clone Total Marketable
720045 14.77 1G.58 720043 11.04 7.2¢
720044 13.35 10.67 . 720047 10.78 8.98
720055 13.23 €.02%* 573270 10.32 7.88
720032 12.07 9.64 720054 10.28 7.60
Runa 12.00 9.05 Sani Imilla 10.22 8.62
575031 11.98 8.82 575049 9.86 7.04
606006 11.94 9.16 Huaicha Pacena 8.19 3.43
575048 11.46 °.49 720060 8.08 6.52
720051 11.43 4,66 Imilla llanca 7.46 3.26

o———— -

* Marketable yield as selected by the farmer—-cooperator 2t
harvest.

#% Thic clone is very susceptible to powdery scal and suffers
considerable superficial tuber disfiguration where this
disease is a problem, accounting for +he big difference
between total and marketable yield.

Project: To-1-P-l-e Ereeding for Resistance to Frost

Leaders: Dr. Melson Estrada and Dr. Juan Landeo (Internaticnal
Potato Center, Lima-Peru), with Robert Hoopes, Luis Garvizu
(Eelen) and Israel Avilés collaborating.

Introduction: Frost is a severe hazard for the highest-eleva-
tion potato growing areas of Dolivia and an occasional nazarc
for slightly lower areas. Ereeding for frost resistance is =
very long-term, difficult process because the inheritance o:
resistance is extremely complex and because it is difficult
to create exactly the right conditions for frost-resistance
screening. The International Potato Center has a long-stand-
ing and large program of breeding for frost resistance an¢é i3
willing to collaborate with the Iolivian national program inp
bringing its most promising material here to be tested under
climatic conditions where there is likely to be frost durincg
the growing season. [ecause of the difficulty of breeding
for frost resistance and the existence of the CIP program, wC
have not been actively breeding for resistance, but rather
working with CIP to test their introductions under Eolivian




conditions. The Felén station has been used as one site for
two years. Totoracocha, near Toralapa Station, was used in
1978-79, but was not a very suitable location. 1In 1979-G0,
the site of Koari, ahout 10 km. east of Toralapa, was substi
tuted for Totoracocha.

Objectives: 1) Plant two trials at Felén Station--one observa:
tion trial with approximately 150 clones in two ten-plant re-
plications of material which had not been observed in lolivia
before; and a three-rep. yield trial of 50 clones (including
check varieties) which had performed well at Felén the previcu.
year. 2) Plant essentially the same material at Loari, a
location of about 3,800 meters elevation, 10 km. east of Tora -
lapa Station.

Activities: The observation trial at [elén was planted
November 21 and the yield trial on November 22. This was
later than planned, hut was delayed because of the political
situation in Folivia in the first part of “lovemter. The yield
trial and one replication of the observation trial suffered
from drought, severe weed competition, and considerable theft
Just before harvest. Fxc llent yields were oktained in the
other section of the observation trial. The Koari yield ani
observatinn trials were planted on Movember 29. Good results
were obtained here although the frost came very late in the
season, making it hard to assess which clones had useful
frost resistance. 2 brief summary of the results of the two
trials follows:

Ielén Yield Trial (49 clones)

Tons/ha.

Sani Imilla (susceptible check) ... 5.1
Choquepitu (resistant check) ......12.0

Eigh yielding entries:

3761905 ..iiiiietttieenneennanaal0.4
37551224 ...iiiiinennn teeeesses 9.8
" 375515-2 ..iiiiiiieiieeteeinnne. 8.6
375512-10 ..vvrevinncnnennnneas. 8.4
Average of all clones .......v0000. 5.7

v
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Koari Yield Trial (47 clones)

Tons/ha.
Sani Imilla .ceeeveecaccsoss 15.6
Choquepitu ........ esesesess 15.5
High yielding clones:
375512-2€ ....c0... creeee 24.3
374067-2 ....eciesvenes. 21.6
37503¢-32 ....... ceeesees 20.9
375514-3  siicecocssesess 20.6
375597-15 ..iieeicnecenns . 20.€
377413-7  ciiiiierecenns . 20.6
Average of all clones ...... 15.6

Felén Observation Trial (Rep. 1)

(142 ciones)

Tons/ha.
Sani Imilla ..... ceseessenss 25.5
Choquerito ..ccceecans seses. 16.2
High yielding clones:
374080-5 ceveeresccccenne 46.8
R214-5 ..... ceseeensaen .. 40.7
375575-1 ....... cesecense 40.7
375030~17 ..c.ceeeeenn .o.. 38.3
375030445 ... ceese. 37.0
Average of all clones ...... 22.5

Koari OLservation Trial (103 clones)

Tons/ha.

Sani Imilla ..cocccececcnn L. 1807
High yielding clones:

3755171 ...e0.n ceesenens 32.2

375512-26 ..... teerenaaas 29,6

375512-5 ..iieenecnacaess 25.9
374C€6-4 ... vereenrneses 25.3
Average of all clones ...... 15.4

It is interesting to note that the resistant check, Choquepitu,
tends to be one of the lower yielding varieties when condi-
tions are very good, but one of the highest yielding varieties
when conditions are bad. It is a pentaploid clone of the



species S. curtilobum, tends to be quite bitter but can ke
consumed fresh, whereas some other frost resistant varieties
are only suitable for making Chufio. Some of the improved

varieties can produce far more than Choquepitu when condi-

‘tions are favorable, but are not so stakle in their yields

when conditions are unfavorable. The very high yields of
some of the CIP material make them quite prorising apart
from any frost resistance they might have. The next growing
season, about five of the best clones from the yield trials
will ke put in demonstration plots on farmers' fields, while
the best materials from the okservation trials will ke
advanced into more replicated yield trials.

Project: To~1-P-1-j Freeding for Resistance to Viruses

Leaders: Robert Hoopes and Ing. Arturo !loreira with Ings.
RBmulo Claure and Israel Avilés collaborating.

Introduction: In all potato-growing areas of the world,

virus diseases are either a major factor in reducing yields

or they necessitate an expensive and well-organized seed
production program to avoid problems of viruses. In tle
Andean region, Potato Virus Y (PVY) is of major importance

and may be the most important virus disease of potatoes in
this region (on a world-wide hasis, leafroll virus is more
important). Single-gene resistance is availakle from

diploid species which conditions immunity to all strains

of PVY which have been studied up to the present. More
recently, a gene has been discovered in clones of S. tuberosum
spp. andigena which also conditions immunity to PVY and is
inherited in a simple, dominant fashion. Material with the
PVY-resistance gene was made available to the Bolivian program
from the Max-Planck Institute in Germany; from Dr. Hermsen's
program at Vageningen, the Netherlands, and from Dr. Plaisted
in Cornell. Some of this material should be of quite good
adaptation to Eolivia, in terms of agronomic characteristics,
and so would be ideal to use as parents to incorporate PVY
resistance into potentially new varieties. PVY-resistant
varieties could be an important factor in increasing the
yields of Polivian farmers if PVY infection causes yield loszes
as severe in Polivia as it does in other parts of the world.
No yield-loss studies have been made here as yet. The thesis
study of Rosario Vargas indicated that PVY was extremely wide:
spread in the production zones that she studied.

2
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Objectives: 1) Verify the resistance or susceptibility to

BUY of clones received last year from Max~Planck Institute

and from Cornell. 2) Conduct mass inoculations of seed-

lings received from the akove institutions and from Wageninger,
separate the susceptible plaats, and transplant apparently
resistant plants to the field, where they can be evaluated for
agronomic characteristics. 3) Screen for PVY resistance two
progenies derived from crosses with Sani Imilla and Imilla
Blanca and a German clcone with PVY and FVX immunity. 4)
Utilize in crosses those clones wihich have survived one year
of selection for agronomic characteristics and which prove
this year to be resistant to PVY.

Activities: 1) Verifying the resistance of supposedly PVY-
resistant material. None of the clones supposed to be PVY
resistant showed symptoms after an inoculation of a single
plant of each in the greenhouse at Toralapa, although they
were not checked with indicator plants or serology. Most of
these clones were discarded for not having good adaptation
to the Bolivian environment so that further checks were not
performed. About 75 clones generated from tuber families
from Cornell, having received one selection for agronomic
characteristics, were inoculated with PVY. About 25% were
discarded for showing symptoms, less than the 50% expected
based on the genetics of resistance. A thesis student,
Victor Alvarez, who is working full-time on PVY resistance,
will re-~check the surviving clones. 2) Mass inoculations

of seedlings. About 7,000 seedlings from 30 segregating
progenies were inoculated using PVY infected plant sap from
tobacco. At the time of the inoculation, the project did
not have available the proper equipment for mass inoculation
(an air brush), or any facilities tc modify the daylength or
temperature, which are very important for good symptom de-
velopment in seedlings. Symptom development was not as

clear as desired. About 40% of the seedlings were eliminatecd
for showing symptoms or unthriftiness. More than 50% shculd
have been susceptible, so there are apparently a good number
of "escapes" among the apparently resistant seedlings. The
seedlings were transplanted to the field in Tiraque, Escalante,
or Toralapa Station. Some were left in small pots to mature
in the greenhouse. Quite severe losses took place after
transplanting to Tiraque due to dry weather, weed competition,
and severe damage from thrips. In all, about 1500 seedling<
which had survived one screening for PVY and tuberized in

the field, were harvested. 3) Screening progenies of crosses
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between a resistant German clone and Sani Imilla and Imilla
Blanca. Twenty-nine apparently resistant seedlings were
harvested from the cross between the resistant German clone
and Sani Imilla. 4) Crosses. About 20 clones selected from
the Cornell material for late blight resistance and good
agronomic characteristics were used to bulk-pollinate eight
Bolivian and CIP varieties. The twenty clones all have at
least one PVY-resistant parent and so 50% of them should le
resistant. They were not individually checked kefore using
them as parents. Assuming 50% of them are resistant, about
25% of their progeny should ke resistant if the other parent
was susceptikle. Victor Alvarez will conduct an improved
mass inoculation on the seedlings of these progenies. 5)
New introductions. Approximately 40N"N tubers representing 8
families of S. tuberosum sPp. tuker. .um X S. tuberosum spy.
andigena hybrids were received from Dr. Plaisted of Cornell
and planted in Cochabamba in late May. This material will
be harvested in mid-Septemker, stored in a warm place, and
planted again at Toralapa in late November. All of this
material is segregating for VY resistance. Clones that
survive a screen for agronomic characteristics in Toralapa
will be subjected to a PVY test. In addition, approximately
15000 botanical seeds, representing 12 families segregating
for PVY resistance were received from Dr. Plaisted. Victor
Alvarez will use this material as part of his thesis project
and at the csame time select several thousand PVY-resistant
seedlings to enter the breeding program.

Student Advisory Activity of Robert Hoopes and IBTA tech-
nicians Carlos Alarcén, Israel Avilé@s, Gerardo Caero, a..d
Arturo Moreira.

René& Torrico: Species identification of populations of root-
knot nematodes (Meloidogyne spp.) found in Bolivia, by means
of differential host vlants and morphology of ferales. Beca
began February 1, 1279, ended Jan. 31, 1980. RPené has
completed his thesis work and has written and revised the
thesis. He worked closely with the University throughout

the preparation of his material and assisted in teaching

the laboratories for the nematclogy and entomology classes.
We sent several hundred specimens, in the form of "perineal
patterns”® of rootknot nematode females, tc the International
Meloidogyne Project in North Carolina. The identifications
René had made were confirmed or discussed by Dr. J. N. Sasser,
head of the IMP group, whc complemented René highly on his
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excellent preparation and work. Although the thesis is
finished, it has not yet been possible to have it submitted

to the University because the University is closed. René

has been notified that he will be employed by IETA, to £fill

a vacancy at the Toralapa Station, beginning in September

of this year. René presented a paper at the Eecario Symposiun
at La Tamborada in February of 1980. He also presented the
paper "Identificacibn de Especies de Meloidogyne Mediante
Hospederos Diferenciales”, by René Torrico, Gerardo Caero, and
Robert Hoopes, at the Symposium in Santa Cruz on March 14-16
of 1980.

Ruth L6pez: Determination of chromosome numbers of clones
In the Bolivian Germplasm Bank; testing of part of the
Bolivian Germplasm Bank for reacticn to the potato cyst
nematode population of Tirague (Globodera rostochiensis) .
Beca from May 15, 1979 to May 14, 1380. T

Ruth completed the counting of chromosome numbers in approxi-
mately 75 entries in the Polivian Germplasm Bank, classifying
them as diploids, triploids, tetraploids, or pentaploids.

She was very efficient and competent in the laboratory work
asgsociated with this project. She also screened about 100
entries in the Rank for resistance to the cyst nematode.

This work, however,was excluded from the thesis itself

after being partially written up. Her committee members
thought that it was not desirable to have a two-part thesis
with the two sections covering such diverse subject matter.
She has written a first draft and a revision of her thesis.
Her literature review covers in some depth the entire subject
of chromosomes, ploidy levels, and the evolution of the
various polyploid series of species in Solanum. Although
gome of her committee have informally reviewed and revised
the thesis, it has not been possible to defend it because of
the closure of the University. Ruth presented two papers on
the two aspects of her thesis work at the Becario Symposium
at La Tamborada in February of 1980.

Rosario Vargas: Determination of the incidence of several
potato viruses in production zones of Cochabamba. Beca from
February, 1979 to January, 1980.

Rosario travelled to the important potato production zones
of the Cochabamba Department, making visual observations of
virus infection incidence and later confirming these
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observations through the use of indicator plants and serology
in the greenhouses and laboratory of Toralapa. The major
objectives of this work were to identify which virus diseases
were of the greatest importance in this area and to identify
which production zones seemed to be reasonably free of virus
diseases. This constitutes an important first step in the
jdentification of potentially good seed production zones for
the Department. Rosario has finished her work and has written
and revised the thesis. Fecause of the closure of the
University, it has not been submitted or defended. Rosario
developed gooé skills in identifying plant viruses through
visual observations and also through the techniques she used
at the Station. She presented good, well-illustrated seminaxs
on her work at meetings and at the University Recario
Symposium in February.

Victor Blvarez: Screening Bolivian germplasm and segregating
families for resistance to Potato Virus Y. Teca began June
1980.

Victor is in the early stages of a project vhich involves 1)
screening some material in the Bolivian Germplasm Eank for
resistance to PVY, 2) screening several thousand seedlings
from botanical seed received from Dr. R. L. Plaisted of
Cornell University for PVY resistance (they are in the form
of segregating families with one or both parents resistant),
and 3) adapting the mass inoculation and screening technique
for use at the Toralapa Svation. He has done a good portion
of his literature review and has presented one seminar on the
project proposal at the Toralapa Station. We have acquired
for his work about 15,000 seeds of segregating families, plus
8 tuber families, from Cornell; an airbrush apparatus for mass
inoculations; seed of several indicator plants for verifica-
+ions of infection; insect cages; insulated chambers made from
local materials to provide some control of light and tempera-
ture.

Freddy Cakallero: ghxsiological Races of Potato Wart (Synchy-
Trium endobioticum) present in the Cochabamba Department and
Screening the Bolivian Germplasm Bank for Resistance. Eeca
began June, 1980.

Freddy will use differential potato varieties to attempt to
identify the races of wart precent in several areas of the
Cochabamba department. The wart material was collected by
Dr. William Erown and Ing. Hebert Torres of CIP. BHe will also
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screen as much as possible of the polivian Germplasm Bank,
looking for sources of resistance to the race of wart
prevalent near the moralapa-Station. He will plant the
collection in at least one field location, do pot tests in

the greenhouses at the Station, and if the technique

functions well, use a rapid screening method which can ke done
in incubation chambers in the laboratory. Freddy has done
some literature review, is working with the techniques of
inoculation, and has presented a seminar on his project pro-
posal at Toralapa.

rernando Rivas: Screening the Bolivian Germplasm Bank for
Tesistance to the potato cyst nematode (Glchodera rostochien-
sis). Beca began August 19&0.

Fernando will screen, if possible, all the remaining entries
in the Bolivian Germplasm Bank for resistance to the Tirague
population of the potato cyst nematode. He will also screen
material which was sent by Dr. Maria M. de Scurrah of CIP

for resistance against this populaticn. e has extracted
thousands of cysts from the soil of infested fields in Tiraque
and is presently ready to plant the first 100 clones from the
germplasm and test them for resistance using a fairly simple
pot test in the greenhouse.
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D. POTATO AGRONOMY

by

'Robert Kunkel, David James, and Gonzalo Claure

Subject: ' go0il fertility and plant nutritional relationships
of potatoes produced in Bolivia.

Introduction: Past experiments in Bolivia have demonstrated
a marked increase in potato yields due to applications of
nitrogen and phosphorus fertilizers. In general, applications
of potassium have not resulted in yield increases. However,
statistically significant yield increases were obtained in
some locations in 1979 from applications of potassium. It
was thought that if the experimental precision could ke
increased , a general response to potassium might be
demonstrated as well as obtained definitive data for the
response to nitrogen and rhosphorus. The coefficients of
variability in past experiments have ranged from 12% to over
40% thus suggesting that even when statistical differences
were obtained , they might be suspect if the differences
"required” for significance were cloce to those obtained from
the experiments.

Furthermore, the possibility of a three or more element def-~
ficiency cannot be ruled out. Thus indicating that if one
element is defficient,there is not likely to be a large
response to either of the other two. Seasonal differences

and their effects necessitate conducting the studies for
more than one year and in widly separated growing areas.

Because of the many small fields of potatoes that are grown

and because of the akility to conduct experiments or demonstra-
tions on only a very small portion of the potato fields, a
method of rapidly estimating a fertilizer response is needad.
Soil testing offers the most feasible approach toward a sclu-
tion of this problem.

The potato problems of Bolivia are integrated problems and
cannot be efficiently studied a segment at a time. There
are diseases both above and below the soil surface that can
reduce the potential response from fertilization. Insects
above and below the soil surface can have a devastating
effect on potato yields and tuber quality. The question of

70
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why do potato plants "die® a month to six weeks before the
first killing frost, needs an answer. Total production in
nuamerous studies has been positively correlated with the
length of timre the plants ar2 alive and functioning as has
also been the size of the potatoes. The larger the yield,
the more numerous are the number of premium sized potatoes.

Methods:

1.

Fertilizer applicator: The uniform applicaticu of
fertilizers, grouna applied insectides, etc.,is essential
for obtaining reliable experimental data. To make this
possibles a continuous belt, ground-driven applicator was
developed. The bhelt revolves 36 inches in a 10 meter
row and has proven to be exact and dependable. Under
most field conditions encountered, one man has little
difficulty pushing the machine through the field. The
fertilizer is dezlivered through a tube to the bottom

of the premade furrow. The fertilizer band is about 6.0
cm. wide. Two deflectors caver the fertilizer witu soil
to a depth of from 1 to 1 1/2 cm. The rear wheel on the
applicator presses the soil around the fertilizer. The
fertilizers were premixed and the proper amount weighed
into their respective prenunbered paper bags. In the
field the fertilizers were distributed aloag the belt
before actual application.

The plots were 10 m. long with 0.7 m. between rows. Each
plot was 3 rows wide but only the center row was harvested
for data. Each treatment was replicated four times in a
latin square design except as indicated in Table 1.

Thirty -40 to 60 g. uncut seed tubers were planted by hand
in each plot.

A fertilizer hopper was constructed to fit over the belt
for continuous demonstration fertilizer applications in
long plots. The unit has been used for side dressing
fertilizers in some trials after the plants were up. A
furrow was made along the side of the plants into which
the fertilizer was applied. Afterwards, the fertilizer
was covered with soil.

Potato sizing equipment:

A. A series of screens was developed to size potatoes
into four sizes: Those over 5.5 cm. in diameter,
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those between 4.5 cm. and 5.5 cm., those between 3.5
cm. and 4.5 cm., and those less than 3.5 cm. in
diameter. The unit was constructed to permit
"nesting® of the screens to make them readily porta~
ble, in a minimum of space to the field.

B. An electric motor, pullies and a mercury safety
switch were installed on the Toralapa potato sorter
to expedite the grading of the Toralapa potato cCrop.

potato specific gravity determination: These determina-
Tions were made wit weight in air and weight in water
measurements. From these weighings, the specific gravities
of the potatoes were calculated. Most of the tuber samples
were 3 to 4 kg. in weight.

Soil samples: Soil samples were taken with a soil sampling
Tube which was open along one side. Efforts were made to

take the samples to a depth of 30 cm. but this was not
always possible because of the hardness of the soil. All

. of the samples were taken between 15 and 30 cm. in depth.

In each of the 11,2 X 2 x 2 factorial experiments, there
were 8 plots which received only nitrogen. Six cores of
soil were taken directly from the center of the center row
of each 3 row check plot in each experiment. The samples
from each plot were kept separate. The results of the
soil analysis were to be used for correlation studies to
relate the soil test indices with the yield obtained
from their respective rows. In two experiments, 28 soil
core samples were taken from each block in the experiment
for comparisons with the soil samples taken in the check
rows.

Major elements N-E-K

a. Urea, 45% super phosphate and sulfate of potash were
used in the 2 x 2 x 2 factorial experiments.

b. The fertilizers treatments used in the Iscayachi
fertilizer experiment were composed of commercial
formulations available on the market. Therefore,
he amount of P and K varied among the treatments
but the nitrogen levels were the same for all the
respective comparisons. Three rates of nitrogen were
used; 80, 100 and 120 kg. per hectare. The five
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commercial fertilizers used were 18-46-0, 15-15-15;
20-29-0 and 16-16-8. Later, it was discovered that
the 16-16-2 was mislabeled and was in actuality
muriate of potash. at apbout the time of plant
emergence (December 20), ¥ and P were side dressed
on their respective plots at the rate of 80-80-0,
100~100-0 and 120-120-0 kg. per hectare. Urea and
triple super phosphate were used to supply the
nutrients for the side dressing.

6. Minor elements sprays: A commercial dry salt mixture
containing iron, copper; zinc, molybdenum, manganese,
boron, magnesium and cobalt was purchased from a Cocha-
pamba fertilizer dealer. In addition to the minor
elements, the mixture contained 20% nitrogen, 16% P205
and 12% K20. The trade name was stimufol and was recor-
mended for use at 50 grams per 100 liters of solution.

A check solution was made from urea and 15-15~15 fertil-
ijzer. This mixture supplied almost the same amount of
N-P-K as stimufel. Enough spray was applied to wet

the folliage. Plant leaf symptoms that resembled zinc
deficiency were present to a 1imited extent at the two
location where the sprays were applied. It was relative-
ly late in the growing season when the sprays were
applied.

7. The pertinent details of all the experiments except for
the spray program, which consisted of a fungicide and an
insecticide,are in Table 1.

8. November 23. A potato leaf-scorching frost occurred in
The Tiragque, Toralapa and Candelaria areas, and about Mpril
8, a ine killing frost occurred in the Toralapa.,
Chinoli and Iscayachi areas.

ggsults:

Exverimental Design: One of the objectives of the work was
to determines if possikle,why the coefficients of variation
(c.v.) in past experiments were sO large. It was thought
that a latin square experimental design, which removed the
effects of soil variability in two directions,would reduce
the size of the mean square for error and thereby reduce

the size of the C.V.s. The mean squares for error from nine
latin sguare experiments and one randomized block experiment
are in Table 2. Except for experiments 2 and experiment 19.



TAELE 1. furrary of the pertinent data of the various experirankts cornducted®

variety & “Temik EXp. Date Date Specific
Location Planted seed source . A , . gravity
- of seed at planting design soil sampled harvested taken

block 25 Oct.
plots 18 Feb.

B i block 25 Oct . " .

1l Piscomayu > oOoct. Tor. Sani Imi. 15 Kg/ha Latin square 12 May 2€ May

2 Piscomayu 25 Oct. Mo plots 18 Feb. none
3 Tiraque 3¢ Oct. ‘ # " 30 Kg/ha " K 31 January 24 April 23 May
4 Tiraque 30 Oct. v i ¢ _ “ ¢ 31 January v " 20 May
5 Chulchucani ¢ Nov. * ? i 20 Xg/ha | ! 8 February 13 May 28 May
6 Llachcjmayu 9 Nov. i " # 20 Xg/ha “ " 19 Aprii 23 ppril 23 May
7 Chinoli 12 ov. Chin.Sani Imi. 20 ¥%g/ha * i Elccks 15 lcv. 20 ay 21 May
1 Chinoli 12 Yov. * i s 20 XKg/ha Rand. Flock none 20 May 21 May
9 Iscayachi 15 Nov. Runa.Local Mo " o none 28 April 21 May
10 Iscayachi 15 Nov. Tor. Varieties o ’ " 20 Febkruary 9 April 8 May
11 Carreras 15 Mov. K ® No " 8 3 February 9 April none
12 Aguirre 23 Nov. Tor. Sani Imi. No E i 12 February 1€ May none
13 Racay Pampa 28 Lov. N No 3 * 17 aApril 29 May
14 Toralapa 20 Nov. * # * No Latin Square 14 May 28 May

*]., The rows were G.7 m. apart
2. The plots were 10.0 m. long
3, Each plot was 3 rows wide
A. Tertilizer was applied 'Y rachine into hottoms of furrowvs except in exveriments g-10-11
wvhere in it was spread by hand except for the side dressed fertilizers which were rachine
arplied.
5, 30, 40-6C o. seed tukers were rlarted per plot.

g=d



TRELF 2. & compariscn bFetween the mean
in nine latin saquare designed expe

squares for rovs (rlecke) ard columns
rimcnts.

Location _ Mean squares cignificance of "F"
Rows [hlocks) __ Column Rows Colunns c.v.
Fiscomayu 1 €.69 .49 .005 .005 18.9
Piscomayu 2 0.56 0.13 NS NS 37.0
Tiracue 3 9.53 3.26 .005 .050 21.5
Tiragque £ 2.31 10.37 NS .005 14.0
Chullchucani 5 5.29 10.G6 .010 .005 15.0
Llachumayu 6 2.99 21.23 100 .005 19.9
Chinoli 7 4.190 2.14 .025 NS 18.2
Chinoli 8 5.63 0.79 .100 HE 23.9
Rguirre ° Data not used kecause of £looding
Racay Pampa 10 5.A5(not a latin square) .100 - 13.1
Toralara 11 3.57 10.95 .050 . 005 21.6

9-a
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the C.V.s approximate 20%. pleither the row effect nor thsa
column effect were significant in experiment 2. Fxperiment
10 was a randomized klock experiment kut contained the same
treatment as the other experiments. The row effect in ex-
periment 10 was of the same order of magnitude as that in
experirents 5 and 8. In some experiments the mean squares
for rows was larger than the mean sguares for columns, Lut
in others the reverse was true, whereas ir others ti-direc:
tional variation existed in tue experimental areas.

tithout a prior krowledge of the existing heterogeneity of
the experimental sitesit would be Aifficult to design an
experirent for maximum efficiency. 1In these experiments, tae
error mean square is composed larcely of the irteracticn
effects among treatrent rows and columnc. Vhen the varia-
hilities among the rows and columns are censidered, it is
understandable why the C.V.s are larce and indicates that
special consideration should bhc given to experinental design+
if srall real differences are to '@ preven statistically.

Toval yields: The total vield data from the 10 exreriments

are summarized in Table 3. On the average, adding 120 Xg/ha
of Phosphorous with 80 Kg/ba of litrogen increased the yiell
of potatoes about 100%.

Some percentage increases hcwever were much larger. FYor
example, the percentage increase in experiment N° 1 was alout
300%. in experiment N® 2,about 360% but some were much less.
Fcr example, in experiments 3 and 4 the increase was only
about 10 and 14% resrectively. These increases were similar
to those in experiment 7 and 8,but in both these areas there
was an extreme shortage of water at least during part of the
growing season.

The differences in potato productivity Letween experiments,
even within relatively small geographical areas, is large.
Soil samples were taken for chemical analysis at each ex-
perimental sites but the results need verification, which iz
now in progress. ropefully these analyses will provide use-
ful information to he used by the farmer or the researcher or
both.

In all of thesze experiments the major increases in yield were
the result of phosphorus. The effect of N-P-K are more
clearly evident in Table 4. On the average increasing
nitrogen from 89 to 160 Kg/ha tended to decrease€ the yield oif



TAFLE 3. furrpary of matal Vields of fani Tmilla totatces in Various Locations in PFolivia
(rean yields cf four replications in Tcn per Taectare).
(Fxreriments are in order of planting dates).
Minera;gjﬁzrient51 Piscomayu Tiraque Chg;ighu— L;z;ﬁu- Chinoli  Rguirre g:;:g zz;:_ T;g:éga
N P K 1 2 3 4 5 6 7 8 9 10 11
30 n 0 7.2 3.1 5.2 8.3 7.3 7.3 9.4 4.9 6.5 7.4 7.4
80 o | 120 | 8.9 2.3 |5.1 | 9.1 | 12.7 “7.3 | 9.2 5.4| o, | 6.3 (8.0 7.5
: [
80 120 0 {26.8 g.4 6.1 {12.9 23.9 12.2 11.1 6.1 o 14.8 [24.4 14.7
. .g
80 120 120 }29.1 6.1 16.5 {13.5 21.7 12.3 il1.4 6.2 o 15.4 |25.1 15.0
2
160 ] ¢ | 5.2 2.7 (4.9 7.7 11.5 8.0 7.2 4.4 e 6.6 €.1 6.5
«
1€0 0 120 6.0 1.7 |5.1 9.5 12.2 6.9 9.3 4.1 %‘ 5.0 6.2 6.7
L :
160 120 5 |20.1 3.0 {8.3 [12.7 17.6 11.1 S.6 5.9 '2 14.5 p6.9 12,5
1¢0 120 120 }20.5 g.n 'e.4 {15.4 16.1 1z.2 11.0 €.6 = 12.8 [17.9 13.)
t 2 -
. (s
Mean tons/ha 15.5 | 4.3 (6.3 |11.1 16.2 10.1 9.9 5.4 | 10.2 7.1 9.6

8-a



~ATLT 4. Meanz of zin Tffects of Fertilizer Treatrents for Cani Irmilla Potatces
in Varicus Incrtionz ir Tclivis.
Tons per I'ectare l/
. . Chullchu-| Llachu~ . . Agui-| Racay~- | Tora-| Mean of
Piscomayu Tirague cani mayu Chincli rre pampa lapa means

1 2 3 4 5 6 7 3 o 10 11
Ny 18.15 | 5.73 5.73 110.¢% 18.35 13.15 10.28 5.€5 - 9.30 16.2C 11.35
v, 12.25 | 5.83 €.23 }11.33 14.35 13.80 9.45 5.25 - 9.01 11.78 10.07

-y —
P1 7.00 |3.20 5.08 8.€5 12,63 11.73 3.25 4,70 - 6.10 6.93 7.50
P, 24.10 1 8.35 7.52 113.€3 20.0% 15.23 10.7% €.20 - 14,30 21.05 14.13
Kl 15.0C { 5.55 £,13 |10.40 16.73 13.33 .50 5.33 - 10.6S 13.70 10.€4
K, 16.00 |} 6.30 6.53 |11.8¢% 15.93 13.€3 10.23 5.5% - $.73 14.28 1¢c.98
¥ *kx Ne * e *k 1S Xe Ne - * NE
P % %k % %* k% ThR k% % % 5% k% *% % % %k - X% % k% %k
X Ng NS MNE * 1S NS RIS NS - NE IS
NF ** ¥e NS G * 138 M NE - NS NS
MK paRs NE RS HE ne Ne NS ng - * NS
P e , e Me i Mg i 1S e - NS ne
i
UF: SR e T5 B> ME IS iIe G > A nc
- L _
1/ +: zig. at. i%
sen 21G- &b 1Yo

6~a
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PIGURE 1. Pegression lines showing the relationships between potatc sizes
and yield of pctatoes. (Data are from Piscomayu experiment N° 1)

The correlation coefficient squared for 5.5 cm potatoes was 77%

The correlation coefficient squared for 3.5 cm potatoes was 64%

60.]
50 -
40 -
Percent of potatoes
30 - 5.5 cm and over in diameter
2C
’ Percent of potatoes less than 3.5 am

10 i in diameter

\\

iy g iz 158 20 25 3n
Tons ves hectare
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potatoes. 1In experiments one and five, the yield decreascs
were significant statistically at the 1/I% level. In ex-
periment 10, the decrease in yield was significant at only

the 5% level. However, the increased amount of nitrogen
resulted in a significant increase in yield in experiment 3.
The increase in yield resulting from applying phosphorus waZz
highly significant statistically at all locations. Only in
experiment 3 did applying potassium significantly increase

the yield, but an inspection of the data in Table 4 will show
that in 9 out of 11 experiments the main effect of potassium
was positive. It suggests that a combined statistical analysis
should be made. In two experiments there was a significant
interaction between nitrogen and phosphorus, and in one exper-
iment there was a significant interaction between nitrogen and
potassium. Probakly the most noteworthy observations, however,
is that without phosphoruz, there was no increase in yield.
Indicating that the level of phosphorus in the soil availakle
tc plants must be extremely low. The average yield for al:
experiments was about 9.¢ tons per hectare, which is slightly
above the average yield for Bolivia, Table 3. MNevertheless,
in several experiments the highest yields approximated 25 tons
per hectare, in a relatively dry and short growing season.

Percentage tuber size distributions: The detailed cata for
tThe effect of fertilizers and Jocations on tuber size distri-~
butions are in Tables 5, &, 7, and 8. In general the higher
the yield, the greater the percentage of large potatoces and
the less the percentage of potatoes less than 3.5 cm in dia-
meter. There is reason to helieve that the larger potatoes
are desired by potato consumers. The relationship between
yield and tuber size were studied in detail by linear re-
gression for the Piscomayu 1, and Chullchucani experiments.
Both experiments provided almost identical information.
Therefore, only the results of the Piscomayu study are pre-
gented. The most pronounced effects on size were on the
tubers over 5.5 cm and less than 3.5 cm in diameter. The
regression lines predict that if the yield of potatoes ap-
proaches 30 tons per hectare, the percentage of tubers less
than 3.5 cm in diameter will almost disappear. The linear
correlation coefficients relating yield to tuber size were
high. When squared, in the case of the 5.5 cm size category,
it was 77% leaving only 23% of the total possible variakility
ascribable to other causes.

Large potatoes may be desired by the housewife and, therefore.
large yields may be advantages to the producer of consumption
potatoes but the most desirable potatoes for seed purposes
are between 40 - 60 grams, about 3.5 cm in diameter.



TATZL B

Surnary ci F=2rcentacges of Tuke
2ani Imilla Pctatoes in Va

r3 over 5.5 cm in diameter of

rious Locations ir Eolivia.

o ——

Mineral Elements : Chullchu-| Llojo- 2gui-| Racay-| Tora-
Ka/ha Piscomayu Tiraque cani mayu Chinoli |rre | pampa lapa Averag2as.
jad P K 1 2 3 4 5 6 7 8 4 10 11
80 0 c 19.8 - 4.3 20.3 18.0 13 8.010.0 - .0 .1 9.3
86 b 120_ 19.3 - 114.7 11.¢ 15.2 5 5.510.0 - 1.4 0.2 8.0
30 | 126 ¢ 50.0 3.5 35.0 30.0 20 11.0}10.¢ ~ l16.1 10.5 19.6
80 120 {120 44.5 - e.€ 28.5 25.5 25 12,01 2.0 - 15.5 21.5 20.2
160 4] e .8 - 7.¢ 8.0 10.2 13 €.7 (0.0 - 1.0 0.7 6.4
1€0 0 1120 14.3 - 115.7 16.0 e.7 10 €.010.0 .0 1.1 8.1
1e0 120 0 39.8 - 111.5 22.8 24.2 23 6.510.0 - 16.¢ 20.3 18.3
160 120 {120 40.8 ~ €.1 30.0 25.0 32 9.7 |{0.0 - 11.3 18.5 19.3
Averages 29.8 g.2 22.6 1.8 17.6€ 8.2 0.0 7.8 %.2 13.8

-
o



Sunrarcy
cf Sani

of Percentages of Tubers Between 4,5 and 5.5 cm in dizmeter
Tmilla Fotztoes in Various Locaticns in Felivia.

Mineral Elementé Chulchu- Lioqu Agui- Racay- Tora-
Kg/ha Piscomayu Tiraque cani mayu Chinoli rre pampa lapa Averages
N P K - 1 2 3 4 5 6 7 8 9 10 11
80 | 0 0 31.5 - 27.11] 25.8 33.2 23 12.5 0.5 - 16.4 3.4 20.0
80 0 120 29.8 -~ 26.7 | 2¢€.8 26.5 31 24.3 3.5 - 11.2 17.6 21.¢
20 120 0 26.5 - 15.01] 28.3 34.3 33 27.8 8.3 - 30.1 34.6. 26.41
80 120 (120 30.3 - él.z 32.8 37.3 23 28.8 3.0 - 31.9 34.3 27.5
160 0 0 21.3 - 28.2 | 20.0 14.0 28 23.0 1.8 - 8.7 7.7 17.0
1560 0 1120 23.3 - 28 .6} 27.3 31.8 25 24.8 0.0 - 5.9 13.1 19.7
160 120 1 24.5 - 16.7 | 31.3 29.5 29 29.3 5.3 - 29.5 31.6 25.2
160 120 120 27.5 - 13.; 30.0 32.0 35 31.5 5.8 - 32.0 31.5 26.5
Averages 26.8 21.7 27.8 29.8 30.4 26.1 2.8 20.7 21.7

L
S

23.1
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TABLY 7.

Surnary
of Sani

of Percentaqges of Tulers Eetween 3.Z and
-

cm in diameter
milla Potatces in Various Lccations in Tolivia.

Mineral Flements Chullchu-|Llojo- Agui~-| Racay-~ | Tora-
¥g/ha Pisccomayu Tiraque cani mayu Chinoli rre pampa lapa Averages
N F K 1l z 3 4 5 6 7 8 9 10 11
80 . 0 0 33.0 - ]40.1 37.3| 35.5 42.7 ]48.5 27.3 - 44,0 51.6 40.0
80 0 120 32.8 - 135.4 32.0 38.5 42.5 |46.8 37.5 - 36.3 4€.3 39.0
30§ 120 a 18.5 -~ | 48.8 24.0 28.7 33.3 j42.3 32.5 - 38.1 41.2 32,5
80| 120 120 156.3 - 141.2 28.8 28.2 34.8 }40.5 37.5 - 33.6 32.8 32.9
lGG» 0 0 35.3 - }38.9 47.3 48.5 38.3 {41.8 21.3 - 43.5 48.7 40.4
160 0 120 35.32 - ]13¢€.1 37.3 39.5 43.0 45.3 28.5 - 39.4 41.1 38.4
‘160 120 0 25.5 - 145.8 32;5 33.0C 36.5 |44.3 24.3 - 35.5 33.0 34.5
l60{ 120 120 ‘23.5 - 142.6 26.8 31.3 22.2 141.3 35.¢C -~ 37.9 34.4 33.2
2verages 27.9 41.1 35.2 35.4 34,2 43.5 31.4 38.9 41.1 3€.6

v1-a



TAPLF R.

cummary of Percentages of Tubers
of Sani Imilla Potatoes in Various

Leas
I.cc

ttan 3.5 cr in diameter
ations in Bclivin.

Mineral Elements Chullchu-{ Llojo- Agui-| Racay- | Tora-
Kg/ha Piscomayu Tiraque cani mayu Chinoli rre pampa lapa Averages

N P K 1 2 3 4 5 6 7 8 9 10 11 ‘
80 0 0 15.8 l - 28.4 |16.S 13.8 21.0 {23.5|75.0 - 38.7 44.9 31.0
80 0 120 13.3 - 23.2 {17.2 19.3 21.2 |23.5 ] 58.5 - 48.1 36.0 29.5
80 | 120 0 5.0 - 32.7 {12.8 7.7 13.2 |18.5 | 54.7 - 15.9 13.3 16.3
80 120 120 6.0 - 2§,1 10.0 9.0 1.0 (12.3 {59.5 -~ 12.1 11.4 16.5
160 0 ¢ 33.8 - 25.2 [24.3 16.5 20.5 [28.8 {77.C ~ 46.8 43.0 35.5
160 0 120 26.0 - 22.4 |19.5 1¢.0 21.2 {(24.0 |71.5 - 53.7 44,7 33.€
1€0 120 0 10.3 - 26.0 |13.5 13.0 11.5 (20.0 |70.5 - 17.3 15.1 21.8
160 120 1290 8.5 - 3.1 (10.3 11.7 12.7 {17.8 }€3.7 - 18.6 15.7 21.9
Averages 11.38 28.0 15.7 14.1 16.8 21.9 66.3 32.4 23.6 25.6

X
—~
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Since the cost of the inputs for high yields is little mors
than the cast of the input for lovw yields it behooves a
grower to strive for maximum economic production.

Specific gravities: The specific gravity data have been sum-
marized into Talle S. The largest differences occurred amord
the experiments. The differences resulting from the fertil
izer treatments are quite unimportant considering the dif-
ferences in the length of time the tukers were in a non
temperature, and non humidity controlled storage between

the time of harvest and the time of determining the specific
gravities, Table 9. Fhen the means of the main effects are
considered, it would seem that on the averagencne of the
mineral elements caused a major effect on the specific gravi-
ty of the tubers.

Iscayachi experiment: The data from this experiment are in
Table 10. None of the treatments caused differences that
were large enough and congistent enough to be statistically
significant at the 5% level. I study of the data by groups
indicated that whatever differences might prevail, that thev
were mostly due to the effects of levels of nitrogen and not
due to either P or K. A study of the data listed under
“Main effects of nitrogen® suggest some trends. For exanple
increasing 1 suggest an increase in total yield of potatnes
an? also an increased percentage of large sized tubers.
Conversely,there appears to ke a decrease in the percentage
of small sized potatoes.

Discussion of results from factorial fertilizer cxperiments:
Tn all of the experiments with levels of Phosphorus there
were highly significant statistical increases in yield. 1In
most cases,the increase was double and at times triple that
of the 0O-P treatment. If the correlation between soil test
Phosphorus and yield is high at all locations, soil test
indices can be used toé&ssess whether or not a given farmexr's
field is likely to produce higher pctato yields than if no
Phosphorus is added. If the correlation is very high re-
gression can be used to develop a guide indicating how muchn
phosphorus should ke applied for a given soil test. Such a
program would require a routine soil testing laboratory
wherein the soil samples can be analyzed and the results of
the analysis returned to the grower or his agent in suf-
ficient time to procure the needed fertilizer materials.

Obtaining a reliakle soil sample could present a problem
because many of the fields are small. Nevertheless, the
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variability of the soil as measured by the variability in
potato yields in latin square designed experirents,
indicates that there is often variability in two directiong.
If soil cores from are s low in phnsphorus are mixed with
cores from areas high in phosphorus, the average result ~i
the chemical analysis could be very misleading. The extent
of the sampling needed has not been determined. Speciail
sampling procedures may he needed if the most efficient usc
is to be made of the phosphorus affordable by the grower.

Observational information oktained from viewing Crors,
suggests that there could be a phesphorus shortage for crotw
other than potatoes. Phosphorus 1is essential for all plarnt~
and animals. Thus the implications as to the essentialness
of phosphorus in Bolivia, at this point in time, are tremen-
dous, and are worthy of intensive study. To effectively
study such a problem will recquire a well egquipped lahoratcry
for soil and plant analysis. Once a lahoratory with adecquate
testing capacity has bheen developeds 2 soil survey of Fkolivian
soils should ke made to determine the potential Folivian
phosphorus market. There are reports indicating that ther=
are large deposits of low grade rhosrhate rock within
Polivia's borders. If these could ke developed, it could
lead to another Folivian industry. ®ut first the potential
need for phosphorus must he sclidly aestablished.

Doubling or even tripling the average potato yield could

have some important economic implications. For the farmer it
would mean that he could grow the same amount of potatoes on
nalf as much land. The other half could ke used for a second
cash crop. If he chose to plant the same acreage to peotatces
as in the past, the price per unit of pctatoes in the market,
could be lowered,but since he would have twice as many potatcas
to sell, his total income might still be increased since tne
cost per unit of production would be lovier. Considering the
nutritional value of potatoes a lower price in the consumer,;
right csmove potatoes from the category of a luxury food item
into that of a basic food item. The nutritive value of
potatoes needs to be extolled.

Another possibility would be for a farmer to withhold the
poorer quality potatoes from market, store them for sheep or
cattle feed to be used during the dry season and thus quality
marketing of potatoes would begin. This would kenefit the
producer of quality potatoes, the consumer of potatoes and
families of the farmer indirectly by increasing milk and meat



PLELT §. Summary of Specific Gravity Bata for Cani Imilla vrotatoes in

Locations in Folivia 1/

Mineral Elements Chullchu- Llcjo- Racay- Tora-
Kg/ha Piscomayu Tiraque cani mayu Chinoli pampa lapa  Avarages

N P K 1 2 3 4 5 6 7 8 10 11

80 0 0 .0930 -~ .1143 .1053 .0°10 .1015 .0875 .0787 .1040 .0950 .0978

80 0 120 . 0840 - .106€6 .1055 .0930 .1000 .10C0 .0816 .1030 .0940 .1)878

80 120 e .0280 - .1154 .1054 .0€1l0 .1000 .0969 .0833 .1180 .,1070 .1017

89 120 120 .0950 - .1109 .1068 .03°0 .0274 .0977 .10€€ .1140 .1070 .)549
160 0 0 .08¢Co - ,1092 .1010 .0929 .0976 .0945 .0734 .1030 .0930 . )848
160 0 120 .0370 - .1062 .1031 .093C .0995 0968 .0726 .1010 .0890 .)9%4
160 120 0 .0960 - .115€ .105% .0910 .0264 .0°57 .08400 .1140 .1000 .18381
160 120 1290 0969 - .1138 .1943 .0920 .0991 .09€5 .0802 .1110 .09%40

Averages .0928 .1115 .1047 ,0915 .0989 .0969 .0820 .1085 .0%44
Main effects Mean
Ny .0950 - .1113 .1058 .0910 .1078 .0980 .0875 .1097 .1007 .1098
N2 .0908 - .1112 .,1035 .0920 .0281 .0°258 ,07€5 .1072 .0G%8410 .0966
Fy .0810 - .1051 .1038 .0922 .0896 .0972 .0765 .1027 .0827 .0961
P, . 0947 - .1139 .105¢ .0%07 .0982 .09€7 .0875 .1020 .1020 .0998
Ky .0942 - .1136 .1091 .0912 .0989 .0961 .0788 .1087 .0987 .0989
K, .0915 - .1083 .1049 .0917 .09380 .0977 .0852 .1072 .0960 .0981
L/ 1.0000 has been subtracted from 21l the values
—_ @



Data oktained from the Tcscayachi fertilizer trial +:ith Runa potatces.

Miner;é/g:trients P e r cen t ag s gizsiiic
N P K Tons/ha 5.5+ 4,.5-5.5 3.4-4.5 3.5
80 35 33 30.1 9.3 22.93 40.3 28.5 1.0200
100 44 42 27.0 7.3 26.0 41.7 25.2 1.0911
120 53 50 31.7 11.3 25.3 36.3 27.0 1.0911
80 35 ¥ 30.4 8.2 24.7 3€.7 30.7 1.0278
100 44 0 34.6 11.7 20.3 40.7 27.4 1.0578
120 53 0 36.5 11.7 21.3 37.3 26.0 1.0944
80 35 nE 28.9 14.0 20.3 41.3 24.3 1.0966
100 44 83 40.5 14.5 26.7 37.7 18.7 1.0938
120 43 100 33.4 13.7 21.7 3¢2.3 24.7 1.0926
80 88 0 25.0 7.0 2€.7 33.0 35.7 1.0978
100 120 0 28.7 7.7 24.0 28.0 40.3 1.0978
120 140 0 35.5 3.8 21.0 39.7 23.0 1.0999
Mean 31.9 10.2 23.3 37.7 28.1 1.0951
NS NE& NS NS NS NS
Main effect of nitrogen
Ny 28.6 9.6 23.4 37.8 29.8 1.0955
Nz 32.7 10.3 24.3 17.0 27.9 1.0851
N3 34.3 11.4 22.3 38.1 26.7 1.0945

oI-d
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production on the farm.

The erconomies of investinc encugh capital to purchase suf-
ficient rhosphorous to produce maximum potato yieclds necd:
further study. TIf the cost of the rhosphorcus could Le
amortized over several pctatoe crops, or other crops, the
cost of phosphorus per year might Le substantially reduc:~.
Phosrhorucs does nct leach from the soil nor does it hecoms
vnavailatle to plantz, according tc present knowledge of F
fixation in Tolivian soils. If this is the case, large Aappli
cations of phosvhorus would ke requiraed conly the first tirve
and the necessity of adding such large quantities of
phospherus . each year, would Le eliminated. The respcnse to
-=nsphcrus obtaired this year, a relatively dry growing
season, ic believed to have been at least in part due to the
concentrated hand of fertilizer heing placed deep in the soil
vhere it remained plant availalkle.

Fixation, rates, and placement of phosivhorus fertilizer
studies are needed. Preferakly with the assistance of a
state side, soil cherist wino has had Lolivian exgerience.

In conclusion, tne economic use of phosphorus under lclivian
conditions and the sul:'sequent effect on the farmer nceds to
Le thoroughly studied. The results oktained with phospiicrus
tnis year very substantially confirm results of past exgeri
ment, namely that phosphorus in the soil ip many cases must
he extremely deficient.

Minor element sprays: No changes in color of folliage or
growth of vines was okserved. Therefore, no tukers were
karvested. The nlots were akout 4C meters long and should
have crossed since deficient areas. In additicn, the treat-
ments were rerlirated. It is possilkle that the minor elemonte
were applied too late in the life cycle of the plants to Lrine
about any growth responses.

Potato variety trials: The data oktained from the Iscayachi
variety trial are summarized in Table 1ll. The varieties are
arranged in descending order according to total yield. OCuly
two varieties seem worthy of further consideration, Runa, thc
014 standard variety fcr the area and Nlpha. Tuna produce:
the highest *otal yields, produced a preponderance of mediun
sized potatoes and the specific gravity of the potatoes wac
well within the acceptalle range. In addition, there was
about 1/4 of the potatoes that were less than 3.. cm in

{



Summary cf the data obtained from the Iscayachi Potatoc Variety Trial

Yield Percentages Specific
Variety Ton/ha diareter of potatoes in cm Gravity
5.5+ 4.5-5.5 3.5-4.5 less than 3.5
Runa 1/ 32.3 12.0 22.9 39.7 24.1 1.0850
Runa 2/ 31.1 9.7 21.¢ 36.9 31.6 1.0881
Zlpha 28.0 52.4 25.9 15.5 5.0 1.0921
Cardinal 24.%2 31.3 35.7 28.1 5.0 1.0835
Radosa 22.4 48.9 32.3 15.2 3.6 1.0785
Spunta 21.6 13.2 28.2 22.1 6.5 1.0658
Estimra 21.4 30.7 32.7 27.0 2.4 1.0664
Baraka 19.8 32.5 28.0 26.2 13.1 1.07A2
Desiree 19.0 25.4 38.4 28.7 7.5 1.0721
Sirtema le.9 3€6.3 31.5 29.9 9.6 1.0691
Fintje 16.9 4.6 15.6 50.9 17.1 1.0663
Jaerla 12.5 22.5 33.1 29.7 14.2 1.0664
Planka 12,5 22.5 28.1 38.7 10.5 1.0602
Dore 5.6 8.0 17.7 53.6 21,0 1.07vus
lMeans 27.4 28.8 31.2 12.7
1/

a?

Torzlapa experiment station grown seed.

L~cally grown seed and generally smaller in size than the Toralapa seed.

12-a
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diameter. Potatoes that are about 3.5 cm in diameter weigh
akout 50-60 grams, a very desirakle size for seed purposes.
The second variety rlpha producad a high percentage of large
tubers-over 5.5 cm in diameter, but very few seed-size
potatoes. The specific gravity cf the potatoes would have
ranked with ths highest.

The variety experiment at Carreras was harvested and total
weights of the potatoes in each plot were tzken. The data
have nct heen used however, Lecause every potato, of every
variety, in every plot was so badly riddled, with wnat ap-
peared to be flea heetle damage., that the results were deemed
to ke unreliable.

Other activities:

1. Student activities:; During the past yezar six students
were assisted with hecas toward an ingeniero degree.
These students required considerable tirme, supplies an:i
the use of equipment. Fortunately, the assistance of tihe
faculty at Tamkorada contrikuted much in the way of
project supervision and laboratory facilities. &ll the
students have written at least a rough draft of their
project report.but only one has completed his ingenierc
degree. Eeveral reports have keen reviewed by the
resrective thesis committees and changes in the thesis
from minor to major revizions vere recommended. It is
anticipatcd that at least one additional student would
nov have completed his deqree if it had not heen for
problems a2t Tamborada and changes in the faculty there.
I. tahulation of the students progress is given in Table
12,

2. Participation in FPotato Conferences. Assistance wvas given
in the preparation of two reports that were given at IL1/.
sponsored potato conferences.

3. I expressed an interest in an invitation to coauthor a
chapter on potato diagnostic symptoms in a field manual
being sponsored by the MNational Fertilizer Solution 2s
sociation, but it was emphasized that reing in FEolivia
for the next two years would limit my access to library

facilities and the pictures and information left in Pullmwarn,

tashington at the University.

4. Home leave was taken in Pullman, .Vashington from June 22
to July 21, 1980,
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2 serious epidemic of powdery mildew was discovered in
the 7Tiraque and Candelaria areas. Foutiné applications
of fungicides to control late blight in pctatoes did not
control the mildev.

A stem boring, tuber infesting worm, which was later
identified as tuber moth larvae appecars to ke causing
extensive reduction ir potato yields because of pre-
mature dying of the plants. In addition, atout 59% of
the apparently healthy potatoes, taken at harvest time
at Rakay Pampa for specific gravity reasurements, were
badly damaged by the worms vhile in storaage.
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tudent 2rcgress

. Draft of thesis Ingeniero kontns
Student's name Title of project written degrees granted j cf keca
Luis Fapata’ Types of phosphorous and calibra- yes yes 12
tion metheods cof analysis in soils
with potato crops
Florencio files So0il Prervaration for Potato Crops yes no 12
Ginner Ledezma Potassium Laboratory Methods of yes no 12
Calibkration for Soils at the
Toralapa Fxperimeunt Station
Ramiro Elacutt Phosphorous influence on Zinc yes no 12
availakility
______ i —_— —
Felipe RKantuta The Agronomic value of lManure yes no 12
- ———e —— -—
Nelson Rodriguez Potato storage in some locations yes no 12

—— . — — —— —— —— —— T —

in Ccchabamba

ve-a



E. CFREAL ZGRONOMY

by

Dr. Thomas C. Stilwell - Cereal Agronomist

summary of Wheat Production ©xperiments

Totora: Possible priorities for wheat production research
are variety and weed control.

Under current economic conditions, the use of fertilizer iz
definitely not profitable.

The use of the herkicide 2,4-D is not profitable.
Use of new varieties is probably not profitable.

valle Alto: The only possikle priority for wheat producticr
research is variety.

Under currcent economic conditions the usze of fertilizer is
definitely not profitakle.

The use of the recommended variety is probably profitakle.

E.l.1. Project: Sp-I-Th-2-a Priorities of Production
Research for Wheat.

Leaders: Eng. Rend Gémez Q. and Dr. Thomas Stilwell
with Eng. Vidal Velazco collaborating.

Justification: As of this date, there exists no ex-
perimental data to permit the establishment of priori-
ties of research in wheat. This experiment 1is
designed to collect such data.

Objectives: (1) 1dentify practices of combinations
of critical practices in the process of wheat pro-
duction by wheat farmwers and (2) establish the
priorities of these practices.

Status: Pecause of unfavorakle weather and political
cond;tions,this experiment was planted in only two
jocations: Azul Kocha (Totora) and Mendez Mamata



(Valle Alto). Poth locations were harvested. Becausc
these two recommendation’ domains are quite different.
the analysis were handled separately. This experi-
ment was not planted in Santa Cruz due to lack of lun.s.

Results: Totora

The experiment in Totora suffered moderate drought
similar to the local farmers. With respect to grain
yield there were statistically significant increase:
due to fertilizer application. There were statistical
ly significant differences in straw yield among
varieties with criollo yielding more than Chinoli.
Fertilizer also increased straw yield significantly
more for the criollo variety. There was also a
significant interaction between variety and we=d
control for straw yield with criollo straw yield
showing much greater increase than Chinoli after weed
control. The variety Chinoli was earlier maturing.
(lower grain moisture) and had a higher test weight
(grain guality) than the cricll .

The partial eccrnomic analysis showed that the farmers
practice was more profital:le than any other practice
or practices. Only variety and herbicide could pos~
sibly he improved to give greater cash profits over
current farmers practices. For the next planting
season, thic type of exveriment should continue with
variety and weed control as factors but fertilizer
should not ke included.

Results: Valle Alto

The experiment in Mendez !‘amata suffered severe
drought but in general suffered slightly less damage
than local farmers. Statistical analysis showed a
significant grain yield increase due to use of the
recommended variety. Use of fertilizer increased
both grain yield and straw yield. Weed control
increased straw yield only. The partial eccnomic
analysis follows:

Grain Straw var. Net

yield yield cost benefit

Treatment T/ha _T/ha Sb/ha _$b/ha
FP + Jaral 0.55 0.75 0 1676
Farmers Practice (FP) 0.51 0.79 0 1616
FP +.VWeed Cont. 0.49 0.70 577 936
FP + Fertilizer .86 . 1l.11 2793 -214
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Only use of Jaral showed economic returns potentiall;
greater than normal farmers practice. Use of fertil
izer had a definite negative effect on economic
returns. Use of herbicide is probhably not an econoir i
ally profitable input. 1ith these results it is uoz-
sible to consider only variety as a priority in prc-
duction research. PBecause this is the result of onlv
one experiment in one location in one very dry vyear,
these results cannot be considered final. This ex-
periment should be repeated in several locations

during the next planting season.

Project: §3-I-Th-2-b Fvaluation of Variety, ILime
and Fertilizer on Production
of VWheat.

Leaders: FEng. René Gomez Q. and Dr. Thomas C.
Stilwell with Eng. Vidal Velasco collaberating.

Justification:. Greenhouse research indicates that
threre is a good wheat yield response to lime applica-
tion. This experiment will test to see if the sare
response can ke obtained under farmers conditions.

Objectives: (1) determine the optimum combinatien
of lime, fertilizer and variety in terms of wheat
yield under farmers conditions, (2) determine the
optimum combination of lime, fertilizer and varic¢ty
in economic terms, and (3) develop an agronomic re-
cornendation for use of lime and fertilizer with
existing varieties.

ctatus: Because of unfavorable weather and politicnal
conditions, this experiment was planted in only two
locations: Azul Kocha (Totora) and Mendez Mamata
(valle Alto). Due to a shortage of suitable lime 2t
pianting,this factor was not included in the exper-
ment. Both locations were harvested. PBecause thesze
two recommendation domains are quite different, ths
analyses were handled separately.

Results: Totora

This experiment sutfered moderate drought similar to
local farmers. The statistical analysis showed that
each level of fertilizer application increased grain
and straw yield significantly. The variety Chinoli
70 had significantly higher grain yields than either
Criolla or Jaral.



Treatment

PP + Jaral
P + Chinoli

The economic marginal returns analysis showed very
poor returns for fertilizer application. Part of
the analysis is included here:

var. MNet Marg. Marg. ‘'ara.
Grain Straw cost Lenefit incr. incr. rate
T/ha T/ha $&/ha Sh/ha N L Vv C returrn
1.08 1.06 £Z 2435 a54 56 119°%%
1.06 1.15 56 2411 - dominated
Farmers practice (FP) 0.94 1.62 0 1781 - -
FP + Chinoli + 40-40-0 1.80 1.83 L8409 1315 - dominated
FP 4+ Jaral + 40-40-0 1.26 1.44 2849 97 - dominated

These results indicate that fertilizer is not a proc-
fitable input for wheat in Totora. It is possible
that use of Chinoli without fertilizer gives greater
economic returns than criollo. because this experi-
ment was not repeated over several locations and uas
only one year of data,a farmer recommendation is not
possikle. This experiment should be repeated in ths
next planting season with more locations in Totora,
possikly eliminating the highest rate of applicaticn
(120--120-0) .

Results: Valle Alto

This experiment suffered severe drought but slightly
less than local farmers. atatistical analysis showas
that increasing rates of fertilizer application
resulted in increased grain yield, straw yield anc
weed growth. There were no differences in grain yielt
among varieties, but Chinoli yielded more straw than
criollo or Jaral. There were no interactions between
variety and fertilizer application.

An economic analysis of the data showed that applica
tion of fertilizer lowered economic net lLenefits and

in no case gave greater returns than no fertilizer
application. Poth recommended varieties yielded morc
than the local variety without fertilizer. The result.
of this experiment cannot be used for recommendations
tecause the data are from only one location in one
very dry year. This experiment should be repeated in
several locations during the next planting season.
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B~5

Project: gp-I-Th-l-a General Weed Control in Vheat

Leaders: Eng. René Gomez Q. and Dr. Thomas C.
Stilwell with Eng. Francisco Checa collaborating.

Justification: Pecause of a lack of data, it is rot
possible to determine the economic benefits of re-
commended weed control in wheat under farmers condi-
tions. This experiment is designed to supply these
data. '

Objectives: (1) determine the most efficient metliod
oF weed control in wheat under farmers conditionsg,
(2) determine the optimum weed control under farmere
conditions, and (3) develop a farmer recommendation
for weed control in wheat.

Status: Fecause of unfavorable weather and political
conditions, this experiment was planted in only two
locations: Azul Focha (Totora) and Mendez Mamata
(valle Alto). Tue to a harvesting errors, the experi-
ments in both locations were lost. This experiment
was not planted in Santa Cruz due to lack of funds.

Project: Sp-I-Th-1l-b Post emergent Chemical Wweed
Control in Vheat

Leaders: [Eng. Francisco Checa with Dr. Thomas
Sti.well collaborating.

Justification: The strong infestations of weeds in
wheat reduce the yield and grain quality of wheat,
increase harvesting lakor and cause other problemws
in large plantings of wheat. The use of post emer-
gence herbicides has the potential to reduce these

problemns.

Objectives: To determine the proper rate of applica-~
Tion of selected preemergence herkicides for weed
control in wheat.

Status: One experiment was planted on the San
Benito experiment station.

Results: San Fenito
Three variables were tested: herkicides, date of ap-
plication and rate of application. Among herbicides
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Agren con“roclled Eragrostis sp. better than anothexr
herbicide. The earliest applications gave best
control of Fragrostis sp. The best control of
Fragrostis was with the combination of Agren, early
application with minimum dosage.

The yields of straw and grain tended to be the
reverse of the results of weed control. The hest
yields were with eitner 2,4 - D or no application of
herbicide. There were definite phytotoxic effects
of herbicides with the greatest effect being from
early application and Dicamba.

No economic analysis was done since the exreriment
was done under exreriment station conditions; i.e.
row planting, fertilizer, irrigation; non-criollo
variety and unusual weed population. This experimer.:
should be repeated under farmers conditions in
farmers fields during the next planting season.
Dicamba should be replaced with another herbicide
since it seems too easy to cause phytotoxic effects.

Project: SE-I-Th-l-a Preemergent Chemical Weed
Control in Vheat

Leaders. Fng. Francisco Checa with Dr. Thomas C.
Stilwell collaborating.

Justification: The strong infestations of weeds in
wheat reduce the yield and grain quality of wheat,
increase harvesting labor and cause other problems

in large plantings of wheat. The use of preemergence
herbicides has the potential to reduce these probleme.

Objectives: To determine the proper rate of applica-
Tion OF selected preemergence herkicides for weed
control in wheat.

Status: This experiment was planted in only two loca-
ftions: Azul Kocha (Totora) and San Benito (valle =lto).

Results: Totora

This experiment had a moderate weed infestation similar
to most farmers fields. A&All types of control methods
(manual, different herbicides and different applica-
tion rates) did control the weeds present. There were

4
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no significant differences in grain or straw yield
among treatments. Fecause there were no significant
differences, the cheapest treatment (no control) woulc
be economically bhest. Since this experiment was aone.
using experiment station techniques (row planting,
fertilizer application, non-criollo variety), these
results cannot be used to make farmer recommendations.

Results: San Benito

This experiment was planted on the experiment station
and had an average infestation of Fragrostis sp. rll
types of control methods (manual, different herkticidesz
and different applicatior rates) did control the weeds
present. There were no significant differences in
straw yield among treatments. For grain vield,all
herbicide treatments yielded more than manual control
or no control. No economic analysis was performed
since this experiment was done under experiment
station ccnditions; i.e. row planting, fertilizer,
irrigation, non-criollo variety. Also the predomrinant
weed, Eragrostis sp., is not a proklem in farmers
fields.

Project: SB-I-Th~4-a Verification of theat Varieties
and Technology

Leaders: Eng. René Gomez, Dr. Thomas C. Stilwell,
and Bng. Jaime Salamanca with Fng. Vidal Velasco R.
collaborating.

Justification: There exist very few data about the
profitability of recommended wheat production practices
when used under farmers conditions. This experiment
will compare the profitability of the current farmere
practices with the recommended practices.

Objectives: (1) verify that the recommended wheat
production practices perform as well as in the previous
experiments and (2) demonstrate to the farmers in their
own fields that the recommended practices are profit-
able.

Status: Because of unfavorable weather and political
conditions,this experiment was planted in only two
locations: Azul Kocha (Totora) and Mendez Mamata



(Vvalle Alto). EFoth locations were harvested.
Because these two recommerdation domains are quite
different, the analyses were handled separately.
This experiment was not planted in Santa Cruz due
to lack of fundas.

Results: Totora

This experiment suffered moderate drought similar

to local farmers. Since there vas only one location:
a combined statistical analysis was not possikle.
The economic marginal returns analysis is shown
below:

Var. Net tlarg. “arg. Marc.

Grain Straw Cost Penefit Incr. Incr. rate. .

Treatment T/ha_ _T/ha $h/ha $b/ha N P V_C_ return
Farmers practice (FP) 0.84 1.84 0 2080 - - -
7P 4 Chinoli 70 0.72 1l.22 56 1707 -~ dominated -
FP + Chinoli + 2,4-D n.831 1.03 571 1344 - dominated -
FP + 2,4-D n.7¢ 1.1¢ 515 1327 ~ dominated .

»P 4+ Chinoli + 2,4-D +

fertilizer 1.30 1.46 33€a -329 - dominated -
T + 2,4~D + fertilizer 1.03 1.36 3308 -863 - dominated -

These data suggest not to use fertilizer, herlicide
nor the variety Chinoli. Eecause this is not based on
several years experiments in many locations, no final
conclusion should be made this year. This experiment
should be repeated in the next season with more loca-
tions in Totora.

Results: Valle Alto

This experiment suffered severe drought similar to
local farmers. TLecause there was only one location.,
a combined statistical analysis was not possible.
Recause of a harvest erroxy the straw weight was not
recorded and a complete economic analysis is not
possible. The yields of grain are shown below:

ggain xield

Farmers practice (FP) 0.61 t/ha
FP + Jaral 0.49
FP + 2,4-D 0.30
FP + Jaral + 2,4-D 0.42
FP + 2,4~D + Fertilizer 0.62
FP + Jaral + 2,4~D + Fertilizer 0.65



These results indicate that only use of fertilizer
has hopes of increasing yield over that of the local
farmers practices in a very dry year. Unfortunntely
the price of fertilizer makes its use very uneconoric.
The results of this trial indicate that there are rc
practices that can improve farmer income in a dry
year. Tecause this experiment was planted in onlj

one location this year,no conclusion or recommenda-
tion is possible. Thic experiment should he planted
in more locations during the next planting season.

Summary of Barley Production Ixperiments

Tiraque: Possible priorities for barley production research
are variety and chemical control of yellow rust. Under
moderate infestations of &. arvensis,it is not economically
profitakle to apply fencor.

Economically profitable chemical control of yellow rust is
possible.

In response to yellow rust, a farmers first step should be to
use the variety Promesa and then application cf Layleton to
control yellow rust.

E.2.1. Project: EB~I-C-2-k Veed Contrcl in Barley

Leaders: Eng. Alkerto Cordova and Dr. Thomas C.
Stilwell with Eng. Francisco Checa collaborating.

Justification: Due to a lack of experimental data,

it is impossible tc determine the profitability of
control of Spergula arvensis under farmers conditionrs.
This experimert will supply these data.

Objectives: (1) determine the optimum date and rate
of application of Sencor for contrcl of S. arvensis
in barley, (2) determine the economic optimum date
and rate of application for Sencor for control of ¢.
arvenzis in barley and (3) develop agronomic recom-
mendations for the control of S. arvensis under
farmers conditions. ’ -

Status: Recause of unfavorable weather anl political
conditions, this experiment was planted only in Plano
Ease (Tiraque).
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Results: Tirague

This experiment showed a moderate to heavy infesta~-
tion of Opergqula arvensis. There was nearly complete
control of €. arvensis with all rates and dates of
application of Sencor. <Control of S. arvensis did not
affect grain yield, straw yield or grain test weicht.

The economic marginal returns analysis showed the lLect
economic returns with no application of herkicide.

The tentative recommeniation is to not apply Sencor
for control of S. arvensis. This single experiment

is not adequate for making a recormendation in Tiraqu.
and should be repeated in more locations over sever:sl
years. Zencor should be replaced with Tribunil.

Project: ESEk-I-C-2-4d vVerification of Farley Varieties
and Technology

Leaders: Eng. Alherto Cordova, Eng. Vidal Velazco
and Dr. Thomas C. Stilwell.

Justification: There exist few data or the profita-
bility of recommended barley production practices

under farmers conditions. This exveriment will comrare
the profitability of the recomrended practices with
those used by the farmers.

Objectives: (1) Verify that the recommended barley
production rractices perform as well under farmers
conditions as under experimental conditions, anc¢ (2)
demonstrate to farmers on their own land the benefit:z
of the recommended practices.

Status: Pecause of unfavorable weather and political
conditions, this experiment was planted only in Planc
Rase (Tiraque) and two locations in Totora. The twe
locations in Totora suffered severe drought and were
not harvested.

Pesults: Tiraque
Because only one location was planted in Tiraque,only
the economic marginal returns analysis was done.
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Grain Straw Var. DNet MI MI it n
T/ha T/ha cost ren. nEr VC Ret
Treatment ____ $k/ha $b./ha o
TP + Promesa + Bayleton 2.42 3.68 1130 ©287 737 903 82%

FP + Promesa
FP + Rayleton

2.05 3.05 227 8550 6093 227 2827¢
1,43 2.12 c03 3784 - dominated

Farmers Practice (FP) 0.55 1.75 0 2457 - -

E.2.3.

This analysis indicates that it is better to use
Promesa than appiy Fayleton on criollo, and even
better to arply Fayleton to Fromesa.

EBecause these are results from only one experiment,
no final recommendations snould be made. This ex-
periment should be repeated in several locations in
Tiraque during the next planting season.

Project: SE-I-C-2-f Chemical Contrel of Yellow Rust
in farley

Leaders: Eng. Vidal Velazco, Eng. Alberto Cordovza,
Dr. V. Erown and Dr. Thomas C. £tilwell.

Justification: The recent appearance of yellow rust
fungus disease threatens a large part of Bolivia's
barley production. This experiment is needed to
verify the most profitable combination of chemical
control practices for this disease.

Objectives: (1) identify the practices or combina-
tion of practices most effective for the contrel of
yellow rust in barley under farmers conditions, (2)
evaluate the econcmic returns of these practices for
control of yellow rust under farmers conditions,

and (3) develop an agronomic recommendation for tie
control of yellow rust for barley production by
farmers.

Status: Fecause of unfavorable weather and political
conditions, this experiment was planted only in Plano
Fase (Tiraque) and two locations in Totora. Fecause
of severe drought in Totora, there was little infec-
tion of yellow rust and no fungicide applications

were made. Only the experiment in Tiraque is reported
here.
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Results: Tiraque

Seed treatment with Taytan gave no differences in
yield of grain or straw rut did slightly reduce
infection in early stages and cave a slight increase
in seed test weigat, compared with no sezd treat-
prent. Increased rates of application of layleton
resulted in increased grailn, straw yields and grain
test weight. The increase in grain yield and test
weight occurred waen twc applications of tayleton
vere made. The arount of infecticn of the leaf and
grain hcad near harvest time was reduced primarily
by increased rates of tayleton.

A summary of the economic marginal returns analysi:
is shown relowv:

: Grain Strawv Var. et M I MI & ™
Treatment ?/ha T/ha Cost  len ist.
$t/ha ¢k/ha 11 vC

—— - - - ———— e e - - - oo - - - - — -

Fp + 2 aplic. Tayleton 5C0 gm/ha "1.45 2.28 180¢€ 3038 213 60¢  35%
*P + 2 aplic. layleton 250 gm/ha 1.25 1.75 122 2825 794 1230 (0%
Tarmers Practice (FP) 0.61 0.95 D 2031 - -

The economic aralysis indicates that a minimum rate

of 250 gm layleton/ha may be profitatle if twe applica-
tions are made. Pevision of other exverimental resulcs
indicate that two applications cf 250 gm eaca is a 30fe
recommendation. Pecognizirg that this 1s only one e
periment in ore location in one year, the very tentative
recommendation would be to make 2 applications of
Iayleton eaci: being either 250 or 590 gm/ha of com
mercial product.

E.2.4. Project: SI~I-C-2-9 Priorities of Prcduction reszearxc..
for larley

Leacders: Eng. Alberto Corcdova, Fng. Vidal Velazco .
and Dr. Thomas C. Stilwell

Justification: »At present, there are no experimental
Jata to establish priorities’in the research prograr
of barley. This experiment is designed to supply tois

data.

Objectives: (1) identify practices or combinationz +f
practices which are critical in the producticn of karizy
under farmers conditions, and (2) estal'lish the ranlkirqg

of these critical factors.
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Status: TLecause of unfavorable weather and political
conditions, this experiment was planted in only three
locations: Plano fase (Tiraque)and two additional
locations in Totora. The twec locations in Totora suf:
fered severe drocught and were nct harvested.

Resultg: Tiraque

This experiment showed a severe infecticn of bharley
yellov rust. In general, the variety Promesa yielded
more grain and straw, had a higher test weight and
showed greater tolerance tc yellow rust than the
criollo. The application of Sencor for weed control
resulted in slightly higher grain yields. The applica-
tion of fungicide (layleton) resulted in higher grain
yield, better test weight and less yellow rust than
no application. The cormbination of Promesa variety
plus application of layleton resulted irn higher grain
yields and test weight thar other combinations of
these factors. Seed treatment with Faytan did not
affect yield.

I partial eccnomic analysis of these data showed the
following results:

Grain CEtraw var. Net
T/ha T/ha cost Lkenefit

Treatment e oo $b/ha  _Sb/D3
FP + Promesa + Layleton 2.95 4.55 1130 11413
FP + Promesa 1.75 1.90 227 €772
Farmers Practice (FP) 0.8% 1.90 0 3234

Using the results of this experiment combined with
experience in other experiments,the following factcrs
were determined to have priority in barley productic:
research in Tiraque:

1. Variety - use of Promesa variety.
2. Fungicide - application of [ayleton to control
yellow rust in I’romesa.

Summary of Oats Production Experiments

Tiraque: Possikle priorities for oats forage producticn
research are variety and weed control.

Possible priorities for oats grain production research are
also use of the variety Litoral plus weed control.
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The use of either the variety Litoral or Texas resulted in
higher economic profits than the Criollo.

Colomi: Uith good soil fertility and adequate water; few
improvements are needed in oats grain or forage production.

Under normal soil fertility and water supply possible
priorities for oats grain production research are the use
of the variety Litoral with weed control. A possihle
priority for oats forage production research is use of the
variety Litoral.

The best economic returns for oats grain production came
from the combination of the variety Litoral planted at 60-49J
Kg/ha.

F.3.1. Project: SE~I-Av-2-a DPriorities of Production
Research for Oats

Leaders: ¥Eng. Mlberto Cordova and Dr. Thomas C.
§tilwell with Eng. Vidal Velasco collakorating.

Justification: As of this date, there is no experi-
mental data available to establish priorities for
research in the oats research program. This experi-
ment is designed to supply this data.

Objectives: (1) identify the practices or combina--
tions of practices most critical in the production

of oats forage and grain under farmers conditions,

and (2) determine the ranking of these critical

practices.

Status: = total of three experiments were planted
and harvested: Paico Mayo (Tiraque), Toncoli and
Pucara (Colomi).

Results: Tiraque

This experiment had a normal to heavy infestation of
Spergula aryensis. Foth grain and forage were
farvested In this experiment. The results for the
forage harvest are given first.

The use of the variety Litoral gave higher forage yiels
than the criollo. The use of fertilizer resulted in
higher forage yield than no fertilizer. Control of

A
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weeds with Sencor also gave higher yields, especially
when combined with fertilizer application. The
partial economic analysis of the data follows:

Yield var. et

T/ha Cost Fenefit

Treatment —_ $b/ha _$b/ha_
FP + Litoral 1.85 320 1030
Farmers Practice 0.15 0 110

The results indicate that only the use of the variety
Litoral gave obvious economic benefits. Eoth fertil-
izer and weed control gave less profit. Only weed
control could possibly be modified to give positive
results. Fased on these data,the priorities for pro-
duction research for oats forage in Tiraque snould Le:

1. Variety and 2. teed control

The results of the grain harvest showed that the variety
Litoral yielded significantly more grain than the
criollo, especially when combined with weed control by
Sencor. The variety Litoral yielded more grain than
criollo without fertilizer. Veed control with Sencor

in general resulted in higher grain yields. The

partial economic analysis of the data follows:

Yield var. Net

T/ha Cost Fenefit

Treatment .. S$bs/ha  _$b/ha
FP + Litoral + Sencor 1.14 517 832
FP + Litoral 0.76 0 555
Farmers Practice 0.39 0 285

This analysis sthywed that fertilizer did not give an
increase in economic net tenefits. Only the use of
Litoral or Litoral + Sencor gave greater economic
returns than the farmers practice. Based on this
analysis,the priorities for production research for
oats grain in Tiraqgue should be:

l. Variety 2. Variety + weed control.

This experiment should be repeated in more locations

during the next planting season, and fertilizer shouid
be eliminated as a factor. Sencor should be replaced
with Tribunil since its initial cost is lower and mray
give more positive economic henefits. .

A
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Results: Colomi

The results of the two experiments in Colomi are so
different that separate analysis is required. 1In
Pucara, there were no significant differences in
forage yields among treatments and so the cheapest
treatment (farmers practice) was the best. The lacl
of yield response to the treatments was probkably due
to the obviously high fertility and soil moisture

of the location.

The experiment location in Toncoli was less fertile
and showed more treatment differences. There were
significant differences among varieties in grain
yields with Litoral yielding more than Criollo.
'eed control with Sencor gave higher yields than no
control, and the combination of weed control with
Litoral variety gave higher grain yields than other
combinations of these factors.

The followirg economic analysis was done for grain
yield:

Yield vVar. Net

T/ha Cost Fenefit

Treatment e $b/ha $b/ha

FP + Litoral + Sencor 3.07 905 1335
FP + Litoral 1.85 320 11903
Farmers Practice (FP) 3.20C 0 219

This analysis indicates that for increasing grain
yields under farmer conditions, the most important
factor is use of the variety Litocral followed by weed
control with Sencor. Use of fertilizer is not econo-
mically possible. For forage production, the priori-
ties change a bit.

The criollo variety yielded significantly more oats
forage than Litoral, and weed control with Sencor

gave higher yields than no control. However, when
the-lyield of both oats and weeds (total forage yielcd)
is .considered, the variety differences disappear anc
wzed control results in less total forage yield. The
partial economic analysis for total forage yield
follows:



BE-17

Yield var. Net

T/ha Cost Benefit

Treatment ____  $b/ha _$b/ha
Farmers Practice 7.63 0 3205
FP + Litoral : 7.85 320 2577
FP + Fert. 7.87 1135 2170
FP + teed Control 6.33 585 2074
FP + Litoral + Veed control 5.81 1455 cas

Economically no treatment was better than the farmers
practice. The use of the variety Litoral was close
to the farmers net benefits and results from the
Variety X Density experiment suggest that it could
give higher forage yields than the criollo with dif-
ferent planting rates. Therefore, the use of the
variety Litoral can ke listed as a tentative priority
only if not combined with weed control. The use of
weed control and fertilizer offer little or nc hope
for improving total forage yields.

For the Colomi area, the followirg priorities are
indicated for grain production only:

l. Use of variety Litoral. .
2. Veed control with Sencor in plantings of Litoral.

The following priorities are indicated for total

forage production (oats + weeds)

1., Possible use of variety Litoral

For plantings of oats having the dual purpose of grain
and forage production,only use ol the variety Litoral
shows promise of increasing profits for both grain anrd
forage. This experiment should he repeated in more
locationg during the next planting season.

Project: SE~I~Av-2-b Variety x Plant Density Trial
for Oats

Leaders: Dr. Thomas C. Stilwell and Eng. Alberto
Cordova

Justification: Eecause of the lack of data about the
interaction between variety and seeding rates, it is
not possible to make a confident recommendation for
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these factors under farmers conditions. This experi-
ment: is d351gned to’rupply ‘this data.m,,

0b1ect1ves= (1) determlne tne optimum comblnatloﬂ
of variety and qeedlng rate in terms of yield under
farmers conditions, (2) determine the optlmum comhina-
tions of variety and seeding rate in economic terms
under farmers conditions, and (3) develop an agronomic
recommendation for farmers for the factors of variety
and seeding rate for the production of oats forage.

Status: DRecause of unfavorakle weather and political
conditions, only three experiments were planted:

Toncoli and Chulpani’ Chico (Colomi) and Paicc Mayo
(Tiraque) . The experiment in Chulpani Chico was lost
due to very large .soil fertlllty differences within
the area of the qxperiment. The two remaining experi-
ments were located. in different recommendation domaine
and the analyses were done separately.

Results: Colomi ..,

Thls‘experlment had a normal weed 1nfestat10n ahd the
highest densities anpeared to represent local farmer
practices. Fecr grain production, the optirum planting
dersity was between 60-100 Kg/ha. Foth varieties

Texas and Litoral yielded more grain than the Cricllo,
but there were no statistical differences among these
two varieties. The criollo variety was significantly
later maturing than either Texas or Litoral. 7 partial
economic analysis of the grain production data follcws:

vield vVar. Vet MoI M T VR
T/ha Cost Fenefit Vv C N I Return
Treatment e 3k/ha _S$b/ha _
Den 3 + Litoral 4.30 128 3007 64 574 Ge7e
Den 2 + Litoral 3.42 64 2433 64 263 R
Den 1 + Texas 2.97 0 2165 - -

This analysis indicates that the best economic returnc
for grain production under farmers conditions result
from using the variety Litoral planted at 60~80 Kg/ha.

Analysis of the total forage yield (oats + weeds)

showed no significant differences among varieties or
planting rates. There was a trend of increasing yield

A\
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with increasing planting rate but this could not be
statistically confirmed. In this case,we would cacse
the cheapest treatment (lowest planting density) as
the preferred treatment.

Fecause these data represent only one experiment doie
in one location in one year,no recommendations can

be made at this time. This experiment should be
planted at several locations during the next planting
season to give a set of data which better represents
the variability of the area.

Results: Tiraque

This experiment suffered very heavy weed infestation
and at one point was considered lost. The forage
yields are reported first. In general the Criolloc
variety was later maturing than either Litoral or
Texas. The yield of oats foraye and total forage
(oats + weeds) were significartly lower for criollo
than for either Litoral or Teras. In general, the
yields were quite low and represent results under
worse than average farmers conditions. The partial
economic analysis follows:

Yield Var. Vet MI M I M D
T/ha Cost Fenefit V C N E R
Treatment _ $kb/ha s$h/ha .
Den 2 + Texas 2.80 64 1112 64 612 1¢=%
Den 1 + Litoral 1.1¢° 0 500 - - .

In this experiment,the use of either variety Texas or
Litoral cave greater profit than the criollo.

The grain harvest from this experiment was quite lcwu
(average 600 Kg/ha). Statistical analysis showed no
significant differences among the treatments. Wwith
these results,the economic analysis can ke bypassed
and the cheapest treatment selected. 1In this case,
this would be any variety at the minimum planting
density (40 Xg/ha).

Fecause these data are from only one experiment in cne
location in one year, no recommencdation can be made.
However,it does demonstrate that under worse than
average conditions, improvements can ke made on local
farmer practices in Tiraque. This experiment should
be repeated in more locations during the next planting
season.

e
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Project. sp-I- (Th-C-Av)-4-b Agr.~Economic Factors of Smail
Grain production

Leaders: Dr. Thomas Stilwell ané Eng. Renéd Gomez Q. with Fnf.
Gerardo Ramirez and Dr. Bdgardo ‘loscardi collaborating.

Justification: There currently exists no pbase of reliakle
data apout the production practices used by wheat; barley an
oats producers in Cochabarka. This data is necessary to quine
the planning and execution of on-farm experiments. This
survey will provide this data.

Objectives: (1) describe the problems of farmers in the prc-
Juction of wheat, barley and oats for the purpose of estaklisii~
ing the priorities of research in these Cropsi (2) define
farmer practices SO that on-farm experiments can be done in &
gimilar manner:; (3) estimate costs of productior to ke used

in estimating profitability of new practices; and (&) gain
tnowledge of the economic problens of these farmers to aid in
the formulation of rational and effective national policies
affecting wheat, parley and oats.

Status: The survey field work, data tabulation and prelimi-
nary analysis has been completed. A data summary has keen
published as a special report of San DLenito (Resimen de Datos=
de la Encuesta de Factores de Produccidn en Trigo. Cebada ¥y
Avena) . :

Results: A total of 324 farmers were formally interviewved.
These were distributed among 5 valleys: Valle 2lto, Sacala;
Colomi, Tirague and Totora. The survey included data dividad
into the following general sections: Fasic descriptive in-
formation, Planting, Fertilizer use, veed Control, Insect
Control, Diseace Control, Harvest, Storage and Marketing,
Miscellaneous.

There are too many Adetailed results to ke presented here and
only a few will Le mentioned. In the case of all three CIreps,
it was found that there is a tremendous lack of technical
information. This has given increased importance to the
distribution of printed extension sheets, pamphlets, bulletins,
etc. In the case of barley, it was confirmed that yz2llow

rust is a major problem. Oats producers were found to use

the crop primarily for forage with 1ittle grain being produced.
The oats program of &an fenito has subsequently initiated

a dual testing program where each oats experiment in farmer:

17
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fields is evaluated for both grain and forage production.

All on-farm trials are now planted in fields having the pre-
dominant crop rotation in that area. &ince no farmers were
found who planted in rows, all on-farm agronomic experi-
ments are now broadcast planted. The economic data collected
has been uszed in analysis of agronomic experiments and the
results agree with farmer practices descriked in the survey.

Further analysis and pulhlication of specific results are in
progress.

Project. General Nnalysis of Experimental Results.
Leaders: Dr. Thoras C. Stilwell

Justification: At present, each experiment station techni~
Cian spends a total of 2-3 months analyzing the results from
his experiments, arranging them in a useable format and
writing the results and interpretations for various reports.
If results ever do get to a farrer, they are 3-4 years old.
This project is designed to greatly speed up and standardize
technician report writing and the consequent reporting of
results to farmers.

Objectives: (1) develop a series of computer analysis
programs for use by technicians without previous computer
experience, and (2) distrikute these programs and instruct
the technicians in their use.

Status: To facilitate IETA computer work, an arrangement wvas
made for CID-USAII to donate two computer terminals te IPTA.
In turn, IETA then presented this equipment to UEMSS as payment
in advance for computer services. This arrangement will
permit about two years of free computer use by IRTH after
which services will he provided at nomimal rates.

As of this writing, one set of programs has been completed

for analysis of Randomized Complete Elock experiments. 2
computer programmer (Sr. Antonio Starhuk) has been contracte?
by CID to write additional programs for all common experimental
designs. The programming is being done on the UBM3S computer
under the IBTA-UEMSS agreement. Eecause of irregular comcuter
malfunctions and illness of Mr. Stambuk, the developrient of
these programs has been slov. PBecause of recent political
problems, the university has been closed and all programming
work has stopped. Work will resume when the UEMSS computer
center reopens.

7k
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Project: Survey of Systems of Crop Production

Leaders. Eng. Julio Vargas and Eng. José Amurrio with Dr.
Thomas C. Stilwell, Dr. Edgardo Moscardi and Dr. Gonzalo
kvila collaborating.

Justification: In spite of many fragmented studies, there
exists no reliable data about production practices and their
interactions within the small farm system. This data is
necessary tc guide the planning and execution of on-farm ex-
periments. This survey will provide this data.

Objectives: (1) define the principal systems of production
being used by small farmers in Valle nrlto, {2) describe in
detail representative systems of production, and (3} form
priorities for research programs of UEiSS faculty of agro-
nomy on the basis of these results.

Status: Because of delays in the planning stages, the actual
field work was not started till May. National elections an<
political instahility seriously disrupted field work. Field
vork still continues with two student supervisors and two
becarios.

Project: Seminar - Methodblogy for On-Farm Production Research

Leaders: Fng. Julio Rea, Dr. Thomas C. Stilwell and Dr.
Fdgardo Moscardi.

Justification: Many IBTA experiment stations maintain or are
starting active on-farm production research programs. There
are very few personnel currently trained to conduct and
evaluate experiments done in farmers fields. This seminar is
designed to provide a brief exposure to the methodology
involved in successful on-farm experiments.

Objectives: (1) describe the methods and uses of classifica-
tions of farm systems; (2) describe the types of experiments
appropriate to on-farm testing .programs, (3) okserve an on-
farm testing program in the field, (4) descrike the logic
and interpretation of statistical and economic results, and

(5) describe the presentation and disscmination of experiment-

al results.

Status: The seminar took place on May 5-9%,1980, with most
presentations keing given in the auditorium of Fanco Agriccla
in Cochabamba. Approximately 3C-40 people participated in
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each day including IETA personrel, students and represent-
atives of various local agencies and businesses interestad
in promoting agricultural research. The major topics
covered were: Classification of Agricultural systems, Re-
commendation Domains, Definition of Production Systems and
Information Collection, txperimental Desigr, Fxperimental
variables, Interpretaticn of ctatistical Znalyses, Inter-
pretation of Fconcmic Nnalyses, Reports and Field Days. One
day was spent visiting on -farm oats experiments in Colomi tc
demonstrate actual production research.

Project: UEMSE Student Seminar

Leaders: Eng. José Emurrio with Dr. Thomas C. Stilwell and
Dr. wWilliam M. Brown collahorating.

Justification: & large amount of applied research is being
accomplished through various beca programs within the UBMES
faculty of agronomy. This seminar will present these results
and show cause for increased support of such programs.

Objectives: (1) demonstrate the volume and utility of researc:u
currently being done under becas at UEMSS Facultad de Agrono
mia, and (2) demonstrate the catalytic role of UEMSS in the

beca programs of research.

gtatus: The semin-: took rlace on Feb. 28, 1980 at the
Facultad de Agronor 3, UBMSS. A total of 26 students pre-
sented results of their thesis work. FEach student presenteX
a half page abstract which was reproduced and copies given to
persons in attendance. Attendance in all sessions ranged
from 100~200 throughout the day.

General comments were quite favorakle and it is planned repeat
this again next year.

Project: Publication of pesearch Results

Leaders: Ing. Jaime Salamanca, Ing. Luis Fermosa, Dr. Thomas
C. Stilwell.

Justification: Presently there is a lack of printed technical
materials for farmer and extension use. Research results are
available and more are constantly being developed but their
distribution to farmers remains a problem.
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Objectives: (1) develop and print quantities of informaticnal
materials directed towards farmers anc (2) distrikute these
materials to farmers.

Status: At the present,approximately 18 titles have been ra-
pared by the staff of San Benito in the form of leaflets (ho-

jas divulgativas). Most have been printed at least once andi

a second printing is being started. Fmphasis has been placel

on materials with very narrowv subject matter content apprerr: -
ate to solve a very specific farmer problem.

Production time for a single jeaflet is approximately two wee.ln
from the delivery of a final draft to delivery of tie complet .
copies. Cost of production is approximately $b. 600.~ per

1000 copies. As of this date, the following titles have been
reprinted:

Hoja Divulgativa N° 43 Control Ouimico de la Roya
Amarilla en Cebcda, 3000 copies

Hoja Divulgativa #° 7. 1Ideas para Mejor Uso de Pecti~
cidas, 1000 copies

Hoja Divulgativa N° 8: cémo Tomar Muestras de Suzlos
para un Andlisis Quimico,
500 copies

Publications, Papers, Reports, etc.

During the past year, several reports, papers or publicatione
were prepared, printed and distributed. These included:

Resumen de Datos de la Encuesta de Factores de Produccién en
Trigo, Cebada y Avena. 1980. 114 p. Thomas C. stilwell,
Rend Gémez. Technical Report, E.E. San renito.

Control Quimico de la Roya Amarilla en Cebada. Nov. 197¢.
Hcja Divulgativa H° 4, vidal Velazco, Thomas C. Stilwell.
Estacién Experimental San Eenito.

La Roya Amarilla en Cebada. Wov. 1379, Hoja Divulgativa ° 3
vidal Velazco, Thomas C. stilwell. Estacidn Experimental
San Benito.

Determinacién de Frioridades para la Investigacién, April 1¢8°

44 p. Thomas C. Stilwell, Faper presented in Symposium on
Methodology for On-Farm Research

A1
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Sistemas de Investigacidén Aplicada. Cct. 1979. 10 p.
Thomas C. Stilwell, Paper presented in Symposium on
Methodology for on-Farm Research

F.ll. &tudent Advisees

Roberto Bernal

"Ouantitative Determination of Recommendation [Comains for
t’heat in Valle Alto and Pilancho'. At the termination of th~
Beca,Roberto had started a rough draft of his thesis. He is
presently working for CORDEPO and has not progressed in his
thesis.

Orlando Claros

"Correlation Between Risk Pemeption by Farmers and Adopticn
of New Practices for Wheat in Valle Alto, Pilancho, and Sacak1”
Orlando is presently a co-supervisor of the URMSS Systems of
Production Survey. He now has a thesis in draft form. Review
and revision must await reopening of the university.

Oscar Omonte

“Correlation Petween Xgro--Economic Factors and Technology
adopted by Wheat Farmers” Oscar is presently a co-supervisor
of the UBMSS Systems of Production Survey. He now has a thesis
in draft form. Review and revision must await reopening of the
university.

Gregorio Quiio

"Determination of Factors that influence the Date of Plantinc
for Wheat and Barley". At the termination of the beca, Gregoric
had not started his rough draft nor completed analysis of cata.
There has keen no progress since March.

Freddy Corrales

“Sources and levels of Organic fertilization for Drumhead
Cabbage (Brassica oleracea) ‘.

Esteban Antezana

"Effects of Moisture levels and Fertilization on Onion
(Aliium cepa) Var. Arequipeia".

/‘%5
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Luis Pedrazas

"Effects of Different Levels of Soil Moisture on Maiz (Zes
mays) Grown for Sweet Corn Consumption in the Valle Central
of Cochabamba®.

The above three students had originally prepared projects
and materials for wheat experiments in Santa Cruz. At the
last minute, the Santa Cruz wheat program was cancelled due
to lack of funds. These students subsequently changed to
horticulture projects and are now involved in the field work.

Emilio Ormachea

“Pactors influencing wheat production in Santa Cruz”. :
Emilio is currently involved in bkackground research leading
up tc field work. He is being actively supervised by Simon
Maxwell, economist in the British Mission in Santa Cruz.

Mario Altamirano

"pactors which Influence the Election of Wheat Varieties in
Valle Alto in Cochabamba®. As of this writing,Mario has
completed the field work of the survey and is in the proces:
of data screening and analysis. This thesis is part of the
UMSS Systems of Production survey.

Alejandro Merida

"Factors which influence the Election of taize Varieties in
the System of Production in Valle Alto of Cochabamba .
Similar to Mario Altamirano has completed the field work of
the survey and is in the process of data screening and
analysis.

i



¥, LENTOMOLOGY, PEST CONTROL, AND NATIONAL MUSEUM

Ly

Dr. Donald R. Foster - Entomologist
-Nelson Reyes - IBTA

‘Insect Control” Studies - Levels of Artificial Infestation,
- Damage, and Chemical Control of Tibraca Limbatriventris ~ Dr.

Donald Foster-CID Entomologist-agronomist. Nelson Reyes-IBTA

Entomologist.
This section involves two studies. 1In the first study Tibraca

- —— -

dimbatriventris (Vemiptera: Pentatomidae) was caged over rice

piants In the field to determine if they could effect yield.
In the second study, insecticides were tested for their ability
to control the grasshopper population in rice.

F.l.l‘

SECTION_E. Levels of artificial infestation and damages

Sy et

by Tibraca Limkatriventris

Studies in Argentina have indicated that T. limbatri-

.ventris can cause cc..zsiderakle loss of yield iIn rice

by injecting a toxi. saliva into the base of stems
and killing them. _he purpose of this study was, to
determine if this insect actually can cause yield
losses in the rice growing region near Santa Cruz and
if so, what.population causes economic losses. To
determine the amount of yield reduction, three popula-
tion levels of insects were placed in rice plots at
the Portachuelo sub-station and enclosed in screen
cages which were 1 m long, 1 m high and 1/2 r wide.-
Insect populations were 4, 10 and 20 per m2 or 2, 5,
and 10 per cage. Test plots contained no insects.

The treatments were replicated 10 times and placed in
a randomized complete block design. Insect numbers
were checked weekly to remove eggs and replace dead
adults. Plots were harvested on the same day and yield
was converted to 14% moisture. .

F.l.l.1. PResults are given in Tables 1 - 8. Small
numkers of insects can cause significant
decline in yields. The economics of when -
it will pay the farmer to spray for control
of this insect based on this yield data, iiave

‘not been completed at this time. Other data

40
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TAFLY, T, VIELD OF RICE IN KG/HA AT 14% MOISTURE
A <D
ff'_?/ g ‘ Replications —
Treatment I 1T III - IV v VI VII VIII IX D Total Ave. ¥ g

0 insects/m2 1739 2560 2410 2660 202G 3260 4180 2180 1590 1800 24450 2445.01786.1c
4 insects/m2 960 1172 1110 1270 1700 3580 262C 2520 2240° 1240 13412 1841.2Yg863.s8L
10 insects/m2 799 560 116€ 1360 480 1200 1300 800 1370 320 5346 934.61393.2a
20 insects/m2 60

460 12€C 1060 700 546 €00 220 400 230 €150 615.01324.9a

[l

Sx

201.53 F = 17.29%%

2-4
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“TIFRACA EI@IATIVENTR;§V.

‘TAFLE 2. TOTAL NUMEER QF TILLLERS PéR CAGE PLOT OF 0.5 m“. ARTIFICIAL INFLSTATION TRIAL
" OF TEE STINK EUG.

Peplications

Treatment I I1 III Iv v VI VII VIII IX £ Total Ave. ¥ AS*~-v
o insects/m2 172 138 160 1€7 193 183 205 179 112 181 1690 169.00%27.10
4 insects/m2 235 205 141 175 171 132 182 163 213 164 1.38 178.80%-2.11
10 insects/m2 21€ 202 142 157 104 151 116 154 191 182 1€15 161.50%36.28
20 insects/m2 19¢ 206 191 108 211 154 105 192 136 214 1713 171.30%52.13

Sx = 11.02 F = 0.42NS
ry
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TEZELE 3. TOTAL NUMIER OF INFESTED TILLERS VEERE TEE FUG TIFRACZ LIMEATIVENTRIS ATTACKS

"IN 0.5 m® OF LAND.

o

1.‘

, . Replications
Treatments i T I WV YT VIT T VIII CIX X Total Ave. - S
0 insects/m? - 0 0 1 28 35 33 2 2 1 1 104  10.4 ¥ 15.2a
s ihsects/n® 23 27 55 99 34 14 52 3% 47 31 416 4L.6 * 23.0a
1q_ins¢¢£s/m3 154 152 38 98 .54 38 37 53 94 78 796  79.6 - 44.6b
20 insects/n® 34 140 139 63 151 73 17 137 98 162 1019 10L.9 * s1.6b

Sx = 11.69 F = 12.02%%
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TAELEA4; TOTAL MNUMEER OF PANICLES PER CAGE IN 0.5 m2 - AN ARTIFICIAL INFESTATION TRIAL OF
TIBRACA LIMBATIVENTRIS.

Replications
Treatments I II I1T v v VI viT VIII IX X Total ave. & s
0 insects/m2 153 123 140 119 125 147 173 114 78 92 1264 126.4 © 28.4a
4 insects/m2 149 150 as 107 13¢ 134 157 103 134 124 1292 129.2 T 21.4a
10 insects/m2 s2 150 136 c6 91 g 101 72 107 57 1007 100.7 ¥ 2¢0.1b
20 insects/m2 65 111 g5 93 107 89 75 46 33 A6 760 76.0 ¥ 57.4c
Sx = 8.46 F = 8.69%%*
=2
/;" e ]



TOTAL NUMSER OF EMERGED STEMS PER CAGE (0.5 m2)

TABLE 5.
Replications
Treatment I IT  III 1v v vi VII VIII IX X Total Ave. © S
0 insects/m> 8 ¢ 10 5 10 10 0 0 1 3 57 5.7 ¥ ¢.5a
4 insects/m> 25 12 12 9 22 8 9 7 35 22z 161 16.1 ¥ 9.3k
10 insects/mz 26 0 11 13 12 S 30 13 14 22 149 14.9 ¥ 8.8k
20 insects/m> 28 28 22 5 32 41 24 22 13 25 246 24.6 ¥ 9.9¢
Sx = 2.66 F = 9.37*%*
.
T
N
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TABLE 6. AVERAGE HEIGET IN CM OF THE DAMAGED CAUSED BY RICE STINK EUG (TIERACA
LIMEATIVENTRIS) IN 0.5 m2

Replications
Treatment I II III v v Vi VII VIII IX X Total ave.¥ ¢
0 insects/m> 0 0 0 2.3 3.0 9.6 O 0 0 0 14.9 1.5%3.1a

4 insects/m2 12.3 21.3 18.0 20.0 18.7 15.7 10.0 32.7 26.0 20.0 184.7 19.5t6.5c
10 insects/m2 16.7 8.7 11.0 .0 9.0 21.0 16.0 21.0 1€.7 21.7 145.8 l4.5t5.3b

20 insects/m> 22.0 21.0 10.0 14.6 132.3 5.0 13.0 15.7 19.7 6.0 140.3 19.2%5.sp

ex = 1.69 F = 2C.90**



TARLE 7. (PLANT LENGTE) HEIGHT IN CM OF RICE PLANTS

Replications

Treatments I I1 III v v \A vII  VIII IX X Total Ave.,t s

0 insects/m2 74.0 75.7 65.7 76.0 59.4 72.0 51.0 23.€ 66.7 74.0 728.1 72.81t7.25
4 insects/m2 56.4 72.9 75.4 71.4 53.7 75.4 62.0 72.0 75.0 6.0 €81.3 68.2117,89
10 insects/m2 69.0 73.0 74.7 73.7 66.0 76.7 77.5 73.4 73.7 73.7 731.4 73.2 ¥3.39

20 insects/m2 75.7 79.7 83.4 75.7 55.0 75.4 76.4 69.4 72.7 71.7 734.7 73.5 ;.61

sx = 2.15 F = 1.39KS

L



TARLE 8. (PANICLE LENGTH) LENGTH OF THE

PANICLE EXPRESSED

IN CM.

Replications
Treatment I II III Iv v Vi VII VIII ixX X Total Ave.t S
.0 insects/m2 17.0 18.7 17.4 16.7 18.4 18.4 19.0 18.0 19.0 19.0 181.6 18.2 T o.86
4 insects/m2 14.5 18.4 17.4 19.7 14.4 19.7 17.4 19.4 19.0 18.0 177.9 17.8 Ti1.95
10 insects/m2 17.0 18.7 19.0 18.4 192.0 18.4 19.7 1°.0 18.4 1°.7 187.3 18.7 T o.78
20 insects/m2 18.4 18.0 19.7 18.0 17.4 17.7 17.0 19.4 18.7 18.7 183.00 18.3 b
F = 1.03N8

20
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collected from the study shows that attack

by different populations of T. limbatriventris
do not effect the numker of tillers develocped
by the plants (Takle 2) as might be expecte!
if the plant were compensating for damage [
this insect. The number of infested stems
does differ significantly with the pest pcia
lation (Table 3). Plots with higher pest
populations had significantly fewer flowerin<
heads (Table 4) and higher numkers of "esni
gas rebrotes’ (rakle 5). The average heicit
at vhich feeding damage could be fcund orn tle
stems varied significantly with the populaticn
density (Talle 6). 1In 3 cf the control plots,
a very small amount of feeding was observec at
a very low level. tith higher populations
feeding damage can be observed higher on toac
stem. Two factors found not to differ witr
intensity of attack were plant height (Takle 7)
and length cf the panicle (Takrle 8). An
attempt was made to count natural populaticr®
in farmers fields near the Portachuelo Suk-
station,but each farm visited had already a~-
plied an insecticide (Endrin or Muvacron) to
control the population of T. li@EQEEEYgﬁEEiE'
core rice was only 10 cm tall,but no fields
could re found that were insecticide free.

Eased on the alove data it definitely appears that in-
secticide applications for control of T. limpbatriventris
are justified in folivia, but many questioﬁs remain to

be answered. The nature of the population growti is not
known. It ray be possikle that initially high population
will be brought down to low, non-economic, levels Ly
Leneficial insects and the crop will have time to compen-
sate for early damage. Tue biology of the pest, is still
poorly understcod. Ccnsidering the above Adat..,it is re~
commended that this study ke repeated fo: WO more yefrrs
to insure that the data is reliable under different
weather patterns. It is also recommended that an inten-
sive study he initiated on the seasonal population trznds
of this insect so that economically dam- ‘ing populaticus
can be predicted with some degree ~f accuracy and ingsect:
icides can be applied at the propec times. Studiec lkegun
this year on the biclogy of this pest should continue zC
that the life cycle will be weil understood.


http:populato.en
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F.1.3. SECTION II. Chemical control of insects on rice

The second part of this section of rice studies
examined the effect of 9 chemicals on the control
of grasshopper populations in rice at Portachuelo.
Grasshoppers often occur on rice in numbers large
enough to cause severe foliage loss. To deter-
mine if irnfestation at Portachuelo were economical-
ly damaging, a study was conducted using nine dif:
ferent insecticides commonly available on the local
market.

Plots were planted at the Portachuelo Sub-Station
with the variety CICA-6. Refore application, the
numher of grasshoppers per m2 were counted in each
plot and on the following day insecticides were
applied to the test plots. Plots were arranged in
the randomized comglete block design. Counts of
grasshoppers per m¢ were made at 3 days, 7 days,
and 12 days after insecticide application and rlots
were harvested when the plants matured. Yields
were determined by removing the center portion of
each plot and yields were adjusted to 14% moisture.

Analysis of Variance was used to determine if sig-
nificant differences in yield or grasshopper popula-
tion were detected.

There were no significant differences in the popula-
tion of grasshoppers in the plots at the times counts
were made (Tables 9, 10, 11 and 12) and the popula-
tions were quite stable during this period. Yieldx
(Table 13) did show significant differences. Plcts
sprayed with Muvacron, Dipterex, Sevin, Belmark ani
Endrin had significantly higher yields than the
control plots (Testigo). These differences in yield
were probably due to the reduction of other pest
populaticus vhich were not counted and apparently
the grasshopper population of between 0.5 and 1.0
grasshoppers per mé is not economically damaging to
rice. Vvhile it is definitely recommended that
studies on insecticide control of rice pests ke
continued, it is not recommended that these studies
be carried out on such low population as those in
the present study.

q{}



TAELE 9. CHEMICAL CONTROL OF INSECTS ON RICE. 24 HOURS
LECTURE FEFORE APPLICATION.

Average Numbe.r/m2 of grasshoppers

Replications -

Treatments I II I1I Iv TOTAL X
Muvacron 40 0.42 0.42 1.42 0.€67 2.93 0.73
'Fkatin 25 6.67 -~ 6.42 1.00 0.18 2,27 0.57
.Thionex 35 0.67 0.75 0.58 0.75 2.75 0.69
Dipterex 80 0.50 0.92 0.67 1.00 3.09 0.77
Sevin 80 0.67 0.75 1.08 1.08 3.58 0.89
Belmark 30 0.538 0.58 1.08 1.00 3.24 0.81
Dimecron 50 0.58 0.42 0.48 0.42 1.84 0.46

Parathion 25 1.08 0.75 1.08 0.58 3.49 0.87
Endrin 19.5 0.42 1.08 1.08 1.00 3.58 0.8¢°

Testigo 0.58 0.92  0.67 0.67 2.84 0.71

C.V. = 33.90% M.S. Treatments = 629.77 NS



TABLE 10. CHEMICAL CONWTROL OF INSECTS ON RICE. 3 DAYS
LECTUPE AFTER RPPLICATION.

Average Number/m2 of grasshoppers

Peprlications
Treatment 1 II I1I IV TOTAL X
wyvacron 40 0.25 0.33 0.67 0.42 1.67 0.42
Tkatin 25 0.17 0.67 0.5 0.17 1.51 0.38
" Thionex 35 0.42 1.33 0.25 0.5 2.50 0.63
Dipterex 80 0.92 0.58 0.17 1.00 2.67 0.67
fevin 80 0.33 0.75 0.67 1.17 2.92 0.73
Belmark 30 0.25 0.5 0.75 1.25 2.75 0.69
Dimecron 30 0.75 = 0.42 1.17 0.42 2.76 0.69
Parathion 25 0.5 0.75 1.42 1.42 4.09 1.02
Endrin 19.5 0.33 0.42 0.75 0.83 2.33 0.58
Testigo 0.75 0.42 0.92 1.33 3.42 0.85

Cc.V. = 51.47% M.S. Treatments = 1173.55 NS



TAELE 11. CHEMICAL CONTROL OF INSECTS ON RICE. 7 DAYS
LECTURF AFTER APPLICATIONM

RAverage nun'ber/m2 of grasshoppers

Replications
Treatments I II III Iv TOTAL X
¥uvacron 40 0.17 0.67 1.17 0.55 2.59 0.65
tkatin 25 0.5 1.00 0.83 1.33 3.66 0.91
Thionex 35 0.17 0.67 1.08 1.25 3.17 0.79
Dipterex 80 1.17 0.92 1.17 0.42 3.68 0.92
Sevin 8C 0.33 0.75 1.25 1.17 3.50 0.88
Celmark 30 0.42 1.33 1.08 0.75 3.58 0.89
Dimecron 50 0.33 0.75 0.83 0.58 2.49 0.62

Parathion 25 0.58 0.92 0.58 1.17 3.25 0.81
Fndrin 19.5 0.83 1.25 1.33 2.17 5.58 1.3¢
Testigo 0.67 0.5 1.08 1.17 3.42 0.85

C.V. = 36.23% M.S. Treatments = 1000.70 NS



TABLE 12. CHEMICAL CONTROL OF IMSECTS ON RICE.
LECTURE AFTER APPLICATION.

12 DAYS

F-15

Average Number/m2 of grasshoppers

Replications
Treatments I 11 I1I v TOTAL X

Muvacron 40 0.5 0.33 1.38 0.33 2.24 0.56
Fkatin 25 0.5 0.5 0.5 0.33 1.83 0.46
Thionex 35 0.33 2.08 2.08 0.25 4.74 1.19
Dipterex 80 0.58 1.75 0.92 0.33 3.58 0.89
Sevin 86 0.33 0.5 0.42 1.08 2.33 0.58
Belmark 30 0.5 1.08 0.92 1.75 4.25 1.06
Dimecron 50 0.25 0.83 0.58 0.42 2.08 0.52
Parathion 25 0.42 0.58 1.83 0.42 3.25 0.81
Fndrin 19.5 0.33 0.75 0.83 0.58 2.49 0.62
Testigo 0.25 0.42 1.5 1.17 3.34 0.33

C.V. = 63.78% M.S. Treatments = 2308.72 NS



TABLF 13. CHEMICAL CONTROL OF INSECTS ON RICE (PORTACHUELO),
YIELD IN KG/HA OF CICA~-6 VARIFTY.

ADJUSTED AT 14%

HUMIDITY.

Treatments I II I11 Iv X kg/ha ma/ha
fiuvacron 40 6295 4743 5589 6033 5667 a 0.75 E/ha
Ekatin 25 5933 5226 5533 4415 5277 ab 1.0 E/ha
Thionex 35 4624 4224 4289 4748 4471 bc 1.5 L/haz
Dipterex 80 5030 5694 5343 5754 5455 a 0.4 Kg/he
Sevin 80 5530 5306 5063 5461 5340 a 1.5 Kg/n2
Belmark 30 6356 5289 4413 5706 5441 a 0.2 E/he
Dimecron 50 549¢€ 5656 5502 4335 5247 ap 1.0 E/ha
Parathion 25 443¢€ 5035 4102 5583 4789 abc 1.0 Kg/ha
fndrin 19.5 581¢ 5533 5524 5167 5511 a 1.0 E/ha
Testigo 4178 45¢€9 3757 3783 4072 € W mmmmm—oe

F = 3.93*%
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T.2. Soy Insects

Insects were sampled from soykeans at the Saavedra Experi-
ment Station using a standard 15" sweep vet. Three replica-
tions of 100 sweeps each were made on each sampling date.

The insects were placed in alcohol and returned to the
laboratory. Insects were separated into their orders and
counted (Table 14). At the present time, the insects are
locked in the university at Santa Cruz. Vhen work resumes
there the insects will be identified to species and clas-
sified as pest, beneficial or of non-effect in the crop and
the population of each of these will be analyzed statistical-
ly. The data for the various orders shows some fluctuations.
It is not known if this represents changes in species composi-
tion.

TAILF 14. SOYEEAN CROP - SARVEDRA SITE

ORDER 8/11/80 22/11/80 18/111/30 10/1Iv/80
Coleoptera 36.67 15.060 21.67 8.33
Dermaptera 0.00 0.67 0.00 0.00
Diptero 29.00 22.67 15.33 ~ 3.67
Eimenoptera 6.33  6.00 "7.33  5.00
Homoptera 65.67 ~  9.33 23.67 12.33
Hemiptero 188.33 16.00 50.00 10.33
Lepidoptera 4.67 2.33 2.33 0.33
Orthoptera 12.33 2.00 1.33 4.00
Total population 343.00 74.00 121.66 43.99




Fﬁ3.

Insect Control - Collection and Identification

Donald Foster, CID Entomologist-Agronomist
Nelson Reyes, IBTA Entomologist
Eduardo Zambrana,; IBTA Technician

Insects were collected at regular intervals using a sweep u=t
during the growing season at Portachuelo and Saavedra. They
were returned to the laboratory and each order present was
counted separately. The numbers of each order are given in
Tables 15 y 16. These insects were then prepared for identi--
fication by mounting them on pens and labeling the specimens.
The representatives of homoptera were taken to Chio State
University by Dr. Dwight Lelong after his visit her.:. Some
of {hese have been identified and returned by Dr. Delong (la-
ble 17). The other homoptera have been identified and are
ready for return. 1Insects of the other orders were in the
University when it was closed and we have not been able to
obtain these specimens for further work. The insects are
being photographed as they are identified; when complete, it
will be presented as a manual of rice insects.

TABLE 15: MEAN NUMBER OF IWSECTS PER 100 SWEEPS IN RICE AT
PORTACHUELO BY [ATE.

Order D a t e
11/r/80 8/11/80 22/11/80 13/1II/80 10/IV/&EJ
Homoptera 35 o3 47 23 3
Hymenop*era 19 10 13 4 5
Coleoptera 58 28 60 40 3
Lepidoptera 0 6 0 13 b
Orthoptera 14 40 4¢ 45 @
Odonata 0. 0 0 -0 0
Hemiptera 3 12 5 11 1
Dermaptera 0 6 0 i3 1
Diptera ' 14 13 1 4 12
Total population 143 208 174 153 35
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TABLE 16: MEAN NUMBER OF INSECTS PER 100 SWEEPS IN RICE AT
‘ SAAVEDRA BY DATE.

D a t e
Order 11/1/80__8/11/80__22/11/80 13/IT1/80 10710743,
Homoptera 90 g2 32 4
Hymenoptera 13 5 6 ¢
Coleoptera 20 47 45 7
Lepidoptera 0 0 15 4
Orthoptera 50 55 40 12
Odomata 0 0 0 0
Hemiptera 10 15 8 1
Dermaptero 7 0 8 0
Diptero 15 6 6 S
Total population 205 210 160 432

TABLE 17s INSECTS (HOMOPTERA) OF RICE IDENTIFIED.AND RETURYNF.Z

BY Dr. DELONG.

Family Genus & Species
Cercopidae Thomaspis sp.
Cicadellidae Plesiomnata mollicella (Fowler)

Balclutha hebe (Kirk)

Agallia Jorsata Oman

Stirellus picinus (Berg)

Dalbulus maidis Del. & Wolc

Helochara communis Fitch

Scaphytopius marginalineata (Stal)

Chlorotettix sp.

G



Chemical Control of Redneched worm (Stegasta bosquella,
Chambers), other Leaf Feeding, Insects and the Effect on
Beneficial in Peanuts

Dr. Donald Foster, CID Entomologist~Agronomist
Nalson Reyes, IBTA Entomologist

F.4.1. Summar

The effect of nine insecticides was studied in tha choi-
ical control of the rednecked peanut worm, Stegasta
bosquella (CH.)., other leaf feeding insects” and the un-
oficial fauna. The majority cf ihe chemicals showad
immediate effects. That is to say, effectiveness up to
the 2 or 3 first days, decreasing its nocious effect on
the follewing days-

Thionex 35, 1.3 1l/ha; Parathion 25, 1.18 kg/ha
Dipterex 80, 1.08 kg/ha; Methion 43.7, N.57 1/ha

and Sevin 80, 2.24 kg/ha showed the best effect on
the pest. All of them as well as Metasystox 25, 0.7%
1/ha and Belmark 30, 0.17 1/ha had good control on
Anticarsia sp. Loxostnge sp., Mocis sp., and Plusia
sp. Yields did not show significant differences,
obtaining an average of 1731 kg/ha (shelled) which
ranged between 1630 and 18Z8 kg/ha.

F.4.2. Methods and materials

Location: Saavedra Experiment Station.

Experiment design: Randomized blocks with 4 replica-
tions. 2

Plot size: 3.6 x 6.0 m (21.0 m™).

Seeding date: November 13, 1979.

Spacing: 0.6 m between rows and 0.1 m between plants.
Seed quantity: 100-120 kg/ha. :
Seeding: Manual.

Variety: Tainang-Seleccidén 9.

Weed control: One hoeing and one hand weeding.

Disease control: One application of Benlate 0,4 kg/ha.
Fertility, irrigation: None.

Insect control: The insecticides were applied witih a
Tecnoma manual sprayer of 4 liters capacity, joined o
an iron bar of 2.0 m long with 5 nozzles. The applica-
t}on pressure was 30 lb/inchz, water esquivalent to 80
1/ha.

Harvest: February 29, 1980, manual from 2 central
Yows.

Data taken: The following data was taken from 6 plants/
plot at random: No. of insects/plant, No. of beneficial

(;1
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insects/plant, some agronomic characteristics and
yield. The percentages of control were calculated
by the formula of Henderson and Tilton:

% control = 1 ~-(Ta x Cbh) x 100
v x ca)
where:

Ta: No. of insects after trcatment
Cb: No. of incects in the check before treatment
Tb: No. of insects before tircatment
Ca: No. of insects in the check after treatment.

Results and discussion

Due to high infestations and low percent control of
the insecticides; it was necessary to make three
applications in this trial, the results are shown in
takles 18, 19, 20 and 22. Table 21 shows the effect
of the insecticides on Anticarsia sp.. Plusia sp.
Loxostege sp. and Mocis sp. larvae.

Readings made previous to the first and second appli-
cation did not show siqgnificant differences, but dic
for the third application. The readings made after
applications showed high significant differences
{tables 18, 19 and 20).

The percent control was in general low. The follow-
ing insecticides had good effect 2 days after the
applications: in the first application, Thionex 3.,
Parathion 25, Dipterex 80, Methion 48.2 and Sevin 30
with 82, 78, 68 and 54% of control respectively, at
the first count after application; nevertheless, in
the following readings, none of the insecticides wac
able to control this pest. For the second and thiré
application, the percent control at the first reading,
was almost null, increasing slowly in the later counts,
but not getting a desirable level of control (Table 22).

Thionex 35, although it is an insecticide that acts as
a contact or ingestion poison had a null residual ef-
fect at 5, 10 and 15 days after application.

Belmark 35, a pyretroid insecticide that acts as a ccn-
tact poison, had a longer residual effect than the
_Thionex 35, but did not give adequate control. It
reached 51, 24 and 46% control at 2, 5 and 10 days from
the application.

)00



ThBIE 16: YIFEID IN kg/na, LISECTICIDES AL DOSES USED IN TEE FPIRST APPLICTTION DOR CHEMICAL CONTROL CF
REDNECKED TORM (STEGASTA EOSQUELLA ,CHAMBERS) .

EXPERTHMENTTAL STATTON COF

AAVEDRA, 1979~-80.

o meaments tration Doses  withomt o and after the Piret memate T
Name Rare % mc/ha, thelwll — Before After

lokg kg/ha 1 2 5 10 15
Check — - —— 1.630 1.2  2.17 d 0,71 0.53 abc 4.71
Metasystox Oxidemeton metil 25 0.70 1 1.722 1.08 1.25 bc 1.21 0.50 ab 4.08
Nuvacron Monocrotofos 40 1.23 1 i.788 1.50 1.25 bc 0.87 0.96 c 4,46
Thionex Endosul fan 35 1.351 1.755 1.12 0.33 a 9.79 0.83 Ic 4,52
Dipterex Triclorfon 80 1.02 kg 1.828 5% 0.83 abc 0.87 0.42 a 4,62
Belmark Fenvalerate 30 0.48 1 1.753 1.00 0.83 akc 0.42 0.25 a 4.25
Sevin Carbaryl 80 2.18 ka 1.654 1.08 0.83 abc 0.58 0.21 a 4,17
Lannate Methomyl S0 0.5¢ kg 1.693 0.91 1.50 <cd 0.833 0.33 a 4,25
Parathion Etil parathion 25 1.15 kg 1.775 1.13 0.42 a J.46  0.59 abc 4.54
Methion Yetil parathion 48.2 0.58 1 1.712 0.87 0.53 ab 0.91 (.37 a 4,33
- X% *%k

CV = 46.3% CV = 49.6%

** = Eighly significant at 0.01% of probability

The amounts fcllowed by the same letter are not significantly different at the 0.01%

el of probability Quncan’'s range test).

of probability lev-
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TABLE 19:

EFFTCT OF THE INSECTICIDES USED I THE CHEMICAL CCITROL QF "‘:LWx BOSQUELLA

(H), I

FPENTUT, IXPERTMENTAL STATICN OF SAAVEDRA, 1979-80.
Preatments Actual Doses Average number of Stegasta bosqgella_x (H) per Plant, Days before and
mc/ha After the Second Application
Before after
1 3 10 15

Check - 4,71 2.50 2.50 ¢ 2,69 b
Metasystox 25 0.851 4,08 2.13 1.50 a 1.81 a
Nuvacron 40 1.351 4,46 2,58 1.79 ab 1.31 a
Thionex 35 1.29 1 4.42 2.41 1.63 a 1.56 a
Dipterex 80 1.12 kg 4,62 2.25 1.71 a 1,37 a
Belmark 30 0.47 1 4.25 3.25 1.96 akc 1.56 a
Sevin 80 2.33 kg 4.17 2.63 2.33 bc 1.56 a
Lannate 90 0.52 kg 4.25 2.91 1.87 ab 1.65 a
Parathion 25 1.20 kg 4.54 2.21 1.67 a 1.75 a
Methion 48.2 0.55 1 4,38 2.46 1.75 ab 1.75 a

Ccv = 20.20 *k CV = 21.3%

* Significant at 0.05% of probability
** Highly significant at 0.01% of probability

The amounts followed by the same letter are not significantly different at the 0.05% level of probability
(Duncan's range test).

XAt



TABLE 20: FTFECT OF THE INSECTICIDES USED IN TEE CHEMICAL CONTROL OF STEGASTA BOSQUELLA (H), IN
PEANUT. EXPFRIMENTAL STATION OF SAAVEDRA, 1979-80.

Average Number of Vorms, Stegasta bosquella (HY, Der

Preatments Acb.:‘a;clﬂ&oses  Plant, Days Before and After the Third Application

Before After

1 2 10

Check - 2.69 1.19 0.75
Metasystox 25 0.82 1 1.81 a 0.93 0.68
Nuvacron 40 1.33 1 1.31 a 0.87 1.06
Thionex 35 1.251 1.56 a 0.69 0.18
Dipterex 80 1.10 kg 1.37 a 1.12 0.37
Belmark 30 0.451 1.5€ a 0.75 0.50
Sevin 80 2.20 kg 1.56 a 0.€3 0.50
Lannats 90 0.50 kg 1.6%9 a 0.81 0.81
Parathion 25 1.20 kg 1.75 a 0.75 1,06
Methion 43.2 0.58 1 1.75 a 0.63 0.81

deie

v = 21.3%‘

** = Highly sicnificant at 0.01% of probability

The amounts followed bythe same letter are not significantly different at the 0.01% of
probability (Duncan's range test).

re-=d



’40!

TABLE 21: EFFECT OF CHEMICAL PRODUCTS USED IN THE CONTROL OF REDMECKED WORM, STEGASTA BOSQUELLA (H)

IN PIANUT. EXPERIMENTAL STATION OF SAAVEDRA, 1979-80.

Average number of Worms of Anticarsia sp., Plusia sp.,

Treatments Actual Doses Loxostege sp. y Mocis sp., Days before and after the
mc/ha application
Before After
1 3 10 15
Check - 0.00 0.17 0.21 0.17
Metasystox 25 0.70 1 0.17 0.08 0.41 0.00
Nuvacron 40 1.23 1 0.13 0.08 -0.65 0.21
Thionex 35 1.351 0.39 0.13 0.41 0.33
Dipterex 80 1.02 kg 0.08 0.04 0.27 0.13
Belmark 30 0.48 1 0.25 0.04 0.45 0.17
Sevin 80 2.18 kg 0.19 0.00 0.54 0.25
Lannate 90 0.54 kg 0.24 0.17 0.41 0.13
Rarathion 25 1.15 kg 0.33 0.13 0.46 0.00
Methion 48.2 0.58 1 0.04 0.00 0.23 0.09

qZ-d



TABLE 22: PERCENT COMTROL OF THE INSECTICIDES USED IN THE CHEMICAL COWITOL OF REDJIBCIED WORM, STEGNSTA BOSQUELLS
(H) IN PEANUT. BEXFERIENTIL STATION OF SAAVEDRY, 1979-80.

First Application Second 2pplication Third Application

Doses mc/ha Days after the application Days after the Days after the
Treatments Average ' application application

3 applicat. 2 3 10 15 3 10 15 2 10
Check —
Metasystox 25 0.79 1 31 0 0 0 2 31 22 0 0
Nuvacron 40 1.321 50 5 0 19 0 24 49 0 C
Thionex 35 1.301 82 0 0 0 0 31 32 0 59
Dipterex 80 1.03 kg 68 0 39 . 18 10 30 48 0 3
Belmark 30 0.47 1 51 24 44 0 0 13 36 0 0
Sevin 80 2.24 kg 54 2 57 0 0 0 34 9 0
Lannate 90 0.52 kg 3 0 19 0 0 17 30 0 0
Parathion 25 1.18 kg 78 26 0 0 8 31 36 3 0
Methion 48.2 0.57 1 60 0 5 0 0 25 30 19 v
()
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The effect of Parathion 25 was satisfactory only until
2 days after application, with 78% control, decreasgin:
to 26% at 5 days, then becoming null at 10 days. &
similar result occurred with Methion 48.2 with 50% con
trol at 2 days and 0.5 and 0% control at 5, 10, 15
days.

Sevin 80, reached 54, 2 and 57% of control at 2, 5 =ng
10 days, dropping to 0% at 15 days of the applicatiaa.
The percent control with insecticides could not he
determined on the Anticarsia, Plusia, Loxostege anz
Mocis larvae due to the total absence of these in the
testigo navertheless, as shown in Table 21, we can say
that Methion 48.2, Dipterex 80, Metasystox 25. Parathion
25 and Belmark 30 controlled the mentioned pests wiil:
more efficiency.

The effect on beneficial fauna showed that Sevin 3G,
Thionex 35 and Parathion 25 were insecticides that
caused less damage.

Taking into consideration the results obtained in the

present study, it can be said:

- it is necessary the study of the biological cycle
of Stegasta bosquella (CH.)

- to determine the economic level of the damage
caused by this pest.

- to determine, based on life cycle and population
change data, the best timing for insecticide ap-
plication.

Chemical Control of Leaf Feeding Insects and Effect on
Beneficial Fauna in Soybeans

Dr. Donald Foster, CID Entomologist-Agronomist
Nelson Reyes, IBTA Entomologist

F.5.1.

Summarx

To be able to determine the best insecticides to
control leaf feeding insects in soybean, a study was
done at the Saavedra Experiment Station where 11 claen-~
ical products were tested compared to a check treat-
ment without application. The effect was variablec.
outstanding Ambush 50, 0.09 1/ha; Dipterex 80, 0.71
kg/ha and Parathion 25, 0.7 kg/ha. The grain average

3 b



F-25

yield was 1705 kg/ha, with a range variation between
1501 and 2002. There was no significant difference
in yield. The effect on beneficial fauna was variabi=z.

Methods and materials

Location: Saavedra Fxperiment Station.

Experimant design: Randomized blocks with 4 replica-
tions.

Seeding date: December 11, 1379,

Variety: Pelicano.

Seed quantity: 60 kg/ha.

Weed control: one hoeing.

Disease control: None.

Fertilization: UNone.

Insect control: The different insecticides were
applied with a Tecnoma manual sprayer of 4 liters
capacity joined to an iron bar of 2.0 m long with .
5 nozzles. The application pressure was 30 lb/inch“
water equivalent to 80 1/ha.

Harvest: February 29, 1980, manual, from 3 central
rovs.

Data taken: 1In 6 plants/plot, at random, the follow-
ing data was taken: ©No. of insect/pest per plant,
No. of beneficial insects per plant, some agronomic
characteristics and finally yield.

The percentages of control were calculated by the
Henderson and Tilton formula:

% control = 1-(Ta x Cb) x 100
(Th x Ca)
where:

Ta: No. of insects after treatment
Cb: No. of insects of the check before treatment
Tb: No. of insects hefore treatment
Ca: No. of insects in the check after treatment.

Results and discussion

The results obtained in the study of chemical control
of leaf feeding insects and effect on beneficial fauna
in soybean are shown in tables 23, 24, 25, 26 and 27,
According to importance, the insect pests Ceratoma Sp. ;
Anticarsia sp., Loxostege sp. and Diabrotica Sp. were
of higher incidence in the crop.

Table 28 shows the percentages of control with chemical
products in relation to the different pests.
o

|



TABLE 23, YIEID, INSECTICIDES AND DOSFS USED IN THE CHEMICAL CONTROL OF CIEWING INSECTS IN SCYBEAN AND AVERAGE
NIMBFR OF WORMS OF ANTICARSIA SP. PER PLIANT, DAYS BEFORE AND AFTER THE APPLICATION. EXPERTMENTAL
STATION OF SAAVEDRA, 1879-80

~verage number of Anticarsia sp. per plant,

: NmTl;leamT%fnmfec - @mt%g;ra‘ ACE%SQS i’;?hlg _days before and atter the application

- 1 3 6 10 16
Thionex Endosul fan 35 0.381 2,002 0.54 0.13 0.00 0.17 0.13
Thionex Endosulfan 35 1.04 1 1,691 0.52 0.09 0.00 0.25 0.04
ILannate ) b"eﬁmvyl 90 0.19 kg 1,732 0.45 0.09 0.06 0.04 0.04
Nuvacron Monocrotofos 40 0.351 1,726 0.33 0.04 - 0.06 0.09 0.06
Sevin Carbaryl 80 0.85 kg 1,597 0.33 0.00 0.06 0.17 0.13
Dipterex Triclorfon 80 0.41 kg 1,703 0.29 0.00 0.06 0.00 0.27
Dimecron Fosfamidon 100 0.24 1,651 0.40 0.00 0.1% 0.09 0.15
Decis Decametrin 2.5 0.35 1,673 0.6 0.17 0.00 0.04 0.04
ambusch _ Permetrin 50 0.02 1 1,623 0.16 0.04 0.G0 0.0= 0.00
Belmark Fenvalerate 30 0.151 1,729 0.46 0.09 0.00 0.00 0.06
Parathion Etil parathion 25 0.70 kg 1,834 0.25 0.04 0.19 0.04 0.10
Check -— 1,501 0.37 0.17 0.13 0.09 0.44

CV=55.5% CV=163.4% CV=1759.38% CV=166.1% CV=152.5%



TABLE. 24:

1979~80.

FFFECT OF THE INSECTICIDES USED IN THE COMTROL 0.
CHEWING INSECTS IN SOYBEAN.
OF SAAVEDRA,

EXPERIMENTAL STLTION

Average number of Ceratcma sp.per plant, days

before and after the application

Treatments Before ANfter

1 3 6% 10 1¢
Thionex 0.57 0.12 0.29 ab 0.21 .37
Thionex 0.54 0.15 0.29 ab 0.29 AL
Lannate 0.58 0.17 0.17 ab 0.29 033
Nuvacron 0.39 0.29 0.09 a 0.17 8
Sevin 0.75 0.45 0.17 ab 0.29 .28
Dirterex 0.83 0.41 0.13 2 0.50 25
Dimecron 0.86 G.16 0.25 ab 0.29 .33
Decis 0.75 0.20 0.37 b 0.33 21
Ambusch 0.790 0.29 0.09 a 0.33 L2
Belmark 0.67 6.33 0.30 ab 0.38 8
‘Parathion 0.99 0.20 0.37 b 0.29 a1
Che:ck 0.87 0.20 0.29 ab 0.25 <37

Cv=53.3% CV=68.1% CV=55.7%

* = Significant at 0.05% of probability.

Cv=46.6% CV=68.0%

The amounts followed by the same letter, are not significantly
different at the 0.05% of probability (Duncan's range test).
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TABLE 25: EFFECT OF THE INSECTICIDES USED IN THE CONTROL CT
CHEWING INSECTS IN SOYBEA!N. EXPERIMENTAL STATIOH
OF SAAVEDRA,; 1979-80.

Average number of Diabrotica sp. per plant.;
days before and alter the application

Treatments feTore N f Etor -
1 3* 6 10 1€
Thionex 35 0.17 0.00 a 0.00 0.17 G.25
Thionex 35 0.21 0.00 a 0.04 0.13 0.2%
Lannate 90 0.29 0.00 a 0.04 0.13 0.21
Nuvacron 40 0.13 0.00 a 0.00 0.25 0.21
Sevin 80 0.37 0.00 a 0.00 0.13 G.13
Dipterex 80 0.33 0.00 a 0.00 0.25 0.0%
Dimecron 100 0.17 0.00 a 0.00 0.21 0.17
Decis 2.5 0.25 0.00 a 0.00 0.29 0.1
Ambusch 50 0.25 0.00 a 0.00 0.17 0.21
Belmark 30 0.29 0.00 a 0.00 0.17 0.17
Parathion 25 0.29 0.00 a 0.00 0.25 .22
Check 0.25 0.13 b 0.13 0.25 0.25

Cv=73.9% CV=439.8% (CV=319.,1% Cv=116.7% CVe=ii7 .30
* = gignificant at 0.05% of probability. -

The amounts followed by the same letter, are not significantly
different at the 0.95% of probability (Duncan's range tes<) .



TABLE 26: EFFECT OF THE INSECTICIDFS USED IN THE CONTROL O
CHEWING INSECTS IN SOYBEAM. EXPERIMENTAL STATIOW
OF SAAVEDRA, 1579-~80.
Average number of Loxostege sp. per p%ant,
Treatments Befgigs before and ait;rttgerappllcatlon
1 3 6 19 16
Thionex 35 0.33 0.17 b 0.06 ab 0.13 0.3%
Thionex 35 0.29 0.09 ab 0.00 a 0.13 0.12
Lannate 90 0.21 0.0% ab 0.00 a 0.0¢ 0.31
Nuvacron 40 0.33 0.08 ab 0.13 ab 0.13 C.3C
Sevin 80 0.25 0.21 b 0.00 a 0.13 0.1%
Dipterex 80 0.25 0.04 a 0.00 a 0.17 0.37
Dimecron 100 0.25 0.00 a 0.13 ab 0.09 06.23
Decis 2.5 0.25 0.00 a 0.08 ab 0.13 0.25
Ambusch 50 0.33 0.00 a 0.06 ab 0.13 0.1¢
Belmark 30 0.25 0.04 a 0.1%9 b 0.00 0.37
Parathion 25 0.21 0.00 a 0.00la 0.13 0.31
Check 0.33 0.41 0.41 0.21 0.13
Cv=82.13% CV=153.05% CV=148.86% CV=101,04% CV=%5,i.%
* =

* %

The amounts followed by the same letter, are not significantly
different at the 0.05% and 0.01% of probability (Duncan's range

test).

Significant at 0.05% of probability.

Significant at 0.01% of probability.


http:CV=101.04
http:CV=148.86
http:CV=153.05
http:CV=82.13
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TABLE 27: EFFECT OF THE INSECTICIDES USED IN THE CONTROL OF
CHEWING INSECTS IN SOYBEAN.

OF SAAVEDRA, 1979-89.

EXPERIMENTAL STATION

Average number of beneficial insects,

arachnids, orius, coccinélidos, and calosomas per

Treatments plant, days before and after the application.
Before After
1 3 6 10 16

Thionex 35 0.25 0.13 0.19 0.17 0.25
Thionex 35 0.25 0.21 0.06 0.17 0.31
Lannate 90 0.21 0.17 0.06 0.13 0.13
Muvacron 40 0.25 0.21 0.00 0.21 0.25
Sevin 80 6.21 0.13 0.19 0.13 2.06
Dipterex 80 0.33 0.00 0.06 0.04 0.25
Dimecron 100 0.37 0.09 0.13 0.09 0.06
Decis 2.5 0.45 - 0.13 0.19 0.13 0.19
Ambusch 50 0.21 0.04 0.13 0.13 1.69
Belmark 30 0.41 0.09 0.19 0.13 0.31
Parathion 25 0.29 0.09 0.19 0.13 0.19
Check 0.33  0.17 0.13 0.13 0.31

CV=79.9% CV=83.3% CV=48,5% CV=99.3% CV=276.6%



TRBLS 28:

PERCEETT CONTROL OF ZIEVED DNSECTICIDES USED TN THE CHEMICAL COWTROL OF CHEVING T.ISECTS Tj SCYBEAL,
ESPERIMENTAL STATICON CF SAAVEDRA, 1975-80Q.

Treatments Ceratoma _ Anticarsia loy. "stege Diabrotica Beneficials
3 6 10 16 3 6 10 16 3 6 10 16 3 6 10 16 3 6 10 16
Thionex 8 0 O 0 <8 100 0 ' 80 59 85 38 0 100 100 99 0 0 0 0 0
| Thionex 35 0 6 0 10 64' 100 0 94 75 100 30 0 100 63 38 99 0 3¢ 0 0
Lannate 90 28 12 O 0 56 62 63 93 65 100 33 0 10 73 55 38 0 27 0 34
Nuvacron 40 0 31 0 0 74 48 0 8 783 68 38 100 100 100 0 0 0 100 . 0 0
Sevin 80 0 32 0 0 100 48 0 62 32 100 18 0 100 100 65 65 0 0 0 0
Dipterex 80 0 53 0 10 100 41 100 22 87 100 0 0 100 100 24 73 100 54 69 19
Dimecron 100 19 13 0 0 190 0 0 69 100 58 43 0 100 100 0 99 53 11 38 83
Decis 2.5 0 0 O 0 20 100 65 93 100 74 18 0 100 100 0 48 0 0 27 55
AEmbusch 50 0 61 O 0 81 100 64 100 100 85 18 0 100 100 32 16 63 0 0 0]
Belmark 30 0 0 O 0 54 100 100 85 87 39 100 0 100 100 41 41. 57 0 20 20
Parathion 25 12 0 0 62 70 0 43 71 100 100 0 0 100 100 14 28 30 0 0 30
&
r
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Readings previous to application, statistically did
not show significant difference, soO the distrihutioi
of the insect was random. Readings after applicatic::.
showed significant differences in some and highly =zZI:g-
nificant in others (tablas 24, 25 and 26).

In relation to the most important pest, Ceratoma &
(Table 24) the insecticides Parathion 25, Ambush 3
and Dipterex 30 showed the best effect with 64, 21 enu
53% of control, respectively, between the 6 and 1% lLays
after application. These same products applied to
other insects showed different effects (table 28).

All the insecticides had satisfactory control on
. Diabrotica sp. mainly between 3 and € days after
application (table 25).

Loxostege sp. larvae were highly resistant to all in-
secticides (table 26).

Thionex 35 and Sevin 80 did not affect the beneficial
fauna, contrasting with Dipterex 80 and Dimecron 107
that were the most severe for that fauna. (table 27).

Potato Entomology

Dr. Donald Foster, CID Entomologist—Agronomist
Ing. Gerardo Caero

F.6.1. Thrips

One of the most serious pests of leaves in potatoes
are thrips. These are tiny insects which remove all
but the upper epidermis of the leaf and, when they
occur in large enough numbers, remove large amounc:
of leaf tissue. It was originally planned to find o
field infested with thrips, spray certain blocks o
remove the thrips and leave other blocks infestad s~
that a comparison of yield loss due to thrips dame«:
could be made. This was not . possible because fizlds
infested with thrips were also infested with othexr
potato pests. The contribution of thrips tn yield
loss will probably have to be done in the greanhouse
where competing insects can be eliminated.

Populations of thrips were counted in heavily infestad
fields and in an insecticide treated field adjacent Lo
one infested field. The rasults of these counts are
given in Table 29.

B
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TABLE 29: THRIPS POPULATIONS IN POTATOES.

Five leaves were removed from one potato plant znd
placed in alcohol for later counting. Yields for
the different locations were not available.

AGUIRRE UNTREATEDS AGUIRRE TREATED

DESAGUADERO

1y J
i ]
E ; E
Repl. # | Nymphs Adults | Nymphs Adults) Nymphs Adults
1 ] L]
[] [] ]
i 13 252 10 o ! 48 28
? i )
2 1% 185 ! 0 0 ! 151 70
] ] 1
1
3 i 6 196 ! 0 1 67 40
: ] [}
a3 100 ! 0 0o ! 111 79
? 1 )
5 1 1 162 1 0 0o ! 98 59
¢ ] ]
9 ) 1

Analysis of variance shows that there is a signif-
icantly larger number of nymphs at the Desaguadero
location than the Aguirre site. This must be due

to a climatic difference in location since the thrips
appear to be the same specis2s (as yet not positively
identified) and the samples were collected onc weck
apart (Desaguadero, March 20; Aguirre, March 27).
The treated site at Aguirre received applications
Meta-Systox and Perfection applied on a schedule.
Obviously, these heavy insecticide applicationg will
control the thrips population.

The populations in the untreated fields were large
enough to cause death of leaves and apparcently death
of entire plant, although other pest insects alsc
present probably contributed to the death of the
plant. Although Desaguadero has a significantly
higher number of nympks; there was no significant
difference between the two populations when nymphs
and adults were added together. It has been repor:cad
that with potato leafhopper, Empoasca fabae, the
nymphs are more destructive than adults. We do not
yet have data on reclative damage between nymphs and
adults of thrips on potatoes, but it may be an impor-
tant factor in determining economically damaging
populations.

U™
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Aphid water traps

TABLE 30: APHIDS (HOMOPTERA) AND OTHER INSECTS COLLECTED T

THE TORALAPA EXPERIMENT STATION IN WATER PLAN TE3:0
PLACED IN PQOTATO PLOTS.

ORDER L ) TRAP3N0. . 5
Homoptera 2 9 2 2 n
Coleoptera 1 1 0 0 1
Hymenoptera 6 6 11 2 14
Diptera 64 58 153 77 263
Thysanoptera 0 0 1 0 1

Yellow water pan aphid traps were placed in separats?
potato fields at the Toralapa Experiment Station on
December 15, 1979 and removed at harvest time in ilorch.
Insects were collected weekly and accumulated for later
counting and identification.

The results of the preliminary count of orders reg-e-
sented is given in table 30. The Homoptera appear to
be Myzus persicae. One of the primary purposes of the
water traps 1s to measure the population of this awvhid,
The numbers trapped indicate that the aphid populecio:.
for Toralapa is very low. These low population nunbcr-.
have been confirmed by a visual search of leaves :a twy
of the fields.

Almost all of the other insects in the traps were f£liu:z
(Diptera) and wasps (Hymenoptera). The flies wer: th:
group with by far the largest population. This h:is
been observed also when collections were made with nets
both in Toralapa and other potato growing areas. The
wasps were primarily parasitic wasps but there we:e a
few sawflies which have been recorded as a pest on
potatoes.
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F.7. Other Activities:

Dr. Donald Foster, CID Entomologist~Agronomist

F.7.1.

Khapra Beetle

In March it was reported that beetles resembling khan ra
beetle, Trogoderma granarum Everts., a serious product
paest were discovered in rice which had been imported to
Bolivia from Pakistan. The Ministry of Agricultur=2
requested my help in determining if this was indecd xtho
Khapra beetle. I flew to La Paz and on March 17 mat
with Ministry officials who expressed the seriousn&ss
of the situation. T looked at the early instar larva
which the identification was based on and confirmed
that it was in the family Dermestidac, but for aditionel
work, adults would be needed. We went to a rice storage
area in La Paz and, after 2 hours of looking through
bags of rice, found nc dermestids. At my suggestion.
Sanidad Vegetal persomnell returned to the site of th-
original collection, Cochabamba, to find more SpPECimons
and if possible adults.

A week later we examined newly collected adults and
larvae and datermined that there was a good possibil:i=y
that the inseccts were Khapra beetle but that, with tae
laboratory equipment available and lack of identifizd
specimens in a collection, a positive identification
was impossible.

At this point, two suggestions were made: 1) the snec-
imens could be taken to insect identification labora-
tories in either California or Maryland or 2) FRO coulu
be asked to send one of its experts on stored grain
insects to Bolivia.

About a week later,Dr. Ernesto de las Casas from TAC-
Rome arrived in Bolivia to work on the problem. I
spent two days with Dr. de las Casas and Sanidad V:J.-
tal personnell looking for these beetles in Cochabanza.
We found specimens in several rice mills. Dr. de las
Casas took these specimens to the United States for
identification.

I have received a letter from Dr. Lloyd Knutson of the
USDA insects identification laboratory saying that

these insects were not the Khapra beetle but the actuni
jdentification has not been made yet as far as I know.

I have seen no report by Dr. de las Casas nor by Sanidacd
Vegetal.

Ii
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Short Term Contract - Oscar Bacon (Don Foster)

One of the most important factors in developing a nee
management system for any pest insect is the develos:
ment of a method for determining the population levals
of the pest in a crop at any given time. When onw cun
reliablycount the numbers of pest insects, he can deco v
mine when to apply controls for economically damaging
populations and he can enumerate the decline in tho
pest population caused by an cffective chemical.

The potato tuberworm moth (PTW) is one of the most
damaging insects in potatoes in Bolivia and to learn
how to control it we must be akle to count the popula-
tions of this pest. A new and powerful technique
developed for counting PTW populations is the pherorona
trap. This method uses a chemical similar to the soix
attractant of the female PTW to attract male PTW motiis

to a trap where they can be counted.

One of the world experts in the use of this method is
Dr. Oscar Bacon of the University of California in
Davis. Dr. Bacon came to Bolivia from June 13 to

July 8 on a CID short tcrm contract to work with ne

for the purpose of datermining the feasibility of using
this pheromone trap technique in Bolivia. We also
surveyed ficlds and stored potatoes for insects asso-
ciated with potatoes at this time of the year. To nakc
sure he had every chance for success, I spent the woeex
before Dr. Bacon's visit making arrangements for loca-
tions to visit, served as guide and translator duriic
his stay,and pinned and prepared for identification tha
insects we collected from potatoes (this alone requircd
a week).

The data collected in this month are reported in Dr.
Bacon's report CID Working Paper No. 04/80. In my
opinion the visit was a very successful. We trapped
PTW in the areas of Melga, Sacaba, Morochata and
Comarapa. Traps were alsc employed in potato field:
near Santa Cruz but no moths were trapped dus to rain
and veiy cold weather. We collected from stored pot:u-
tces in Vallegrande and Huarina but did not utilize
pheromone traps becaus@ no potatues where being growr
in these locations during the winter. 1In all over
1,000 insectes were collected and mounted for identifi-
cation and approximately 1,500 PTW parasites of the
genus Copidosoma, were collected from potatoes grown
near Aguirre and shippedalive to Dr. Leo Caltagirong,
University of Califeornia, Berkeley for special study

o
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Dr. Bacon did not have the opportunity to bring PT
parasites from California but he did bring referenc.:s
describing these parasites which can be obtained when
our laboratories are equipped for rearing insects.

He also brought an extensive set of papers on PTVW
pheromonc trapping. These were photocopied and will
be very useful as the pheromone trapping program
develops. The help and advice given by Dr. Bacon in
this short visit will certainly enhance our chanc.g
for developing a system for counting PTW in Bolivia.

Vigit to International Potato Center in Lima (Don Fostic)

Since the major emphasis of the entomological »nrogram
is being shifted to potatoes in the upcoming year, It
was decided that a visit to the International Potatc
Center (CIP) in Lima would be beneficial to learn of
ongoing potato insect projects, to explore possikili-
ities for cooperation bhctween CIP and the Bolivian
National Potato Program and to review literature of
Potato insects in the CIP library.

I arrived in Lima on July 8 with Dr. Oscar Bacon, an:

on July 9 we toured the CIP facilities. The following
day after seeing Dr. Bacon safely off on his return t&
California, I consulted with Dr. K. V. Raman on projcects:
which we could develop cooperatively. We discuss:C
potato insect problems which both Peru and Bolivix
share. I also had an opportunity to discuss techniquaes
with several of Dr. Raman's assistants and feel thui
this was very beneficial. Several of the major TForuv.iln
potato pests were keing maintained in field plots and
the tour of this area was very interesting.

In addition to Dr. Raman and his staff, I had the op»ex -
tunity to visit with Dr. 0.T. Page, Director of Peo.ooron,
Dr. K.J. Brown, Director of Regional Research and Trilt::
ing; and Dr. Bruce Parker, visiting professor from ti.

University of Vermcnt.

The remainder of my time was spent revicwing litcerazure
in the CIP library and copying as many of the impcrtarz
references as possible. Of special usefulness was the
Commonwealth Agricultural Bibliography (Abstracts.
1900-1969) of articles on insects associated with »otz-
toes. Many new references were found in this four
volume publication and these wer: transferred to bisii-
ography cards.

ki



F-al

In summary: I was very well received by the staff at
CIP and feel that groundwork has been laid to develo:
a program of cooperation with CIP which should be
very beneficial to the Bolivian National Potato Prc~
gram.

National Insect Muscun

Ing. Jaime Silva - Museum Entomologist
Dr. Donald Foster - CID Entomologist-Agronomist

Work planned for the National Insect Musaum for this
year included collecting trips to cach of the aqri-
cultural producing r=gions of Bolivia. Becausc of
time limitation,this was not possiblz. Two trips
were made in the area of La Paz and the experiment
stations at Belen and Patacamaya. In addition,
insects have been collcctad in the following loca-
tions: Morochata, Sorata, Sacaba, Melga, Santa Cruc<;
Warnes, Saavedra, rortachuelo, Buena Vista, Yapacani.,
Chapare, and San Lorenzo. In all about 15.000 ins=zcts
have been collected. Many of these have been mount.:
and are ready to be mailed to various experts for
identification. !HMany representatives of the family
CICADELLIDAE were taken to the U.S. by Dr. Dwight
DaLong. He is mounting and identifying these speci-
mens. He also has four publications in manuscript
describina new species found during his visit to
Santa Cruz.

Table 31 shows insccts raturned with identifications
from Dr. DeLong and other taxonomic specialists. This
1list should become much longer now that we have re-
ceived special shipping boxes for sending larger
numbers of insects for identification.

The museum has made some changes to increasce its
ability to be of service to others and to bc more
officient. An insect identification card has becn
produced and distributed so that persons wishing o
have insects identified will know what kind of data
should be sent with the specimen. A second changw
is the development of an information card to be
filled out for each species identified in the museun.
the use of this card will improve the organization
of the museum and relieve the time consuming pProcess
of filling out a card on each individual specimen
collected.
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T~ILF 31. INSECT IDENTIFICATIONS MADL FOF THE MATIOMAL INSECT
MUSEUM IN THE PAST YFAR.

Family

Genus & Jpecies

Location

Mvrmeleontidae

Cicadellidae

“elyridae
Cryptophagidae
Chrysomelidae

Curculionida~

Sciaridae

Cimates elegans (Perty)

—— e v S s - - -~y A —

Exitanus obscugivervis (Stal)

§canhytopius marginalineata (Stal)
apaytoplius margiln

o i et e . o

Stirellus picinus (Ierq)

Balbulus maidiz Del. & tolc.
Helochara communis Fitch

v ol et S wn e G ———— e -

—— - - b Gy m—— — —

Toheman
Megascelis sp.

Cerotoma sp. nr. tingomariana

- e g - — - G g et -

fechyne
Foliviana variabilis Hust
Trichocyphus formosus Frichson
Conotracrelus vicinus Hust
Conotrachelus histrio Ioh
Conotrachelus denieri Hustache

'Neobaridia amplitarsis csy

Metamasius anceps (Gyll.)

Fntirus granulatus (Linne)
Fricydeus sedecimpunctatus Linne
Polydinus ccelestinus Perty
Naupactus tarsalis Ioh

llaupactus sp.

Naupactus condecoratus toh
Naupactus crenateiventris Hust
Naupactus tuberculatus lust

Parapantomorus sharpi Eeller

——

Merocnemus hcrni Faust

Iradysia sp.

Santa Cruz
Canta Cruz

canta (ruz
tanta Cru-
Santa Cruz
Santa Crus
Santa Cruz
Santa Cruz
Santa Crux
Santa Cruz
¢anta Cruz
€anta Crucz
Santa Cruz
Santa Cruz

Fairana
Toralapa

Mairana

Yapacani
Yapacani

Santa Cruz
La Parz
canta Crurx
Santa Cruz
Santa Cru-
Santa Cruz
canta Cruc
Santa (ruz
canta Cruz
Santa Cruz
Santa Cruz
Cochabamba
Yapacani
Santa Cruz
Santa Cruz
Santa Cru:
Santa Cruz

Toralapa

o
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G. PLANT PATHOLOGY

by

William M. Brown, Jr.

This section will be submitted as supple-

mentary to this report.
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H. OILSEEDS, SOILS, IRRIGATION

by
Don C. Kidman - Agronomist

Regional Adoption and Comparison of Soybean Varieties
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Introduction and Objectives

Soybean production in the Santa Cruz area during the 1979-80
season was approximately 35,000 ha. The princimal varieties were
U.F.B., Pelicano, and Mandarin. The regions .hin the soybean
production area of Santa Cruz vary considerably in mean annual

rainfall fram 200 mm in the south of Santa Cruz to 1,800 mm in

Yapacanf and Antofagasta. Rainfall and climatic differences
between regions affect ylelds (Saavedra Experiment Station data).
Soybean variety selections are presently being made from previous
variety introduction studies conducted at the Saavedra Experiment
Station using varieties introduced from other major soybean
producing countries. The objectives of this project were:

(1) To study the adoption of soybean varieties to different
summer environments.

(2) To provide information to allow selection of varieties of
superior performance on a regional level.

Materials and Methods

Three regions were selected for regional trials, i.e., Okinawa,
Zanja Honda (south zone) and Aquai (San Pedro). The trials
consisted of twelve varieties, which originally came from Brazil,
Colanbia, and United States, seeded in individual plots 14.4m?
with 4 rows 6 m in length, spaced at 60 cm with a plant spacing
in rows at 7.5 cm in a randomized complete block design.

Planting dates were as follows: Okinawa - January 9, 1980; Zanja
Honda - December 18, 1979; Acuai - January 16, 1980.

Soil analysis at each site showed the soil to be of medium texture,

near natural in pH reaction, and both phosphorus and potassium were
available in ample gquantities so no fertilizers were applied.

A
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Weeds were controlled using one application of the herbicide Lasso
at 3 1/ha, plus one hand hoeing. Insects were controlled at
Zanja Honda and Okinawa with one application of Muvacron (4)

at 1 1/ha, and at Aquai insecticide Thionex was used at the

rate of 1 1/ha.

No plant disease control measures were necessary.

The harvest dates were: Ckinawa - May 2-10, 1980; Zanja Honda -~
April 15 to May 8, 1980; and Aquai - Nay 15, 1980.

The yield data was takenfranaharvestplotareaomezand

reported in tons/ha of grain at 13% moisture content.
Results and Discussion

Table 1, 2, and 3 contain the camplete yield data of the experi-
ments at Ckinawa, Zanja Honda and Aquai, respectively. Variety
Rillito was eliminated from each experiment because of very low
germination. The varieties Davis, ICA-L~109 and V. Biloxi were
eliminated from the Aqual experiment.

The experiment at Ckinawa had the lowest average yield of 2.15
ton/ha. Yields ranged from 1.40 to 2.71 ton/ha. The respective
varieties were Pelicano (testigo) and Santa Rosa.

The variety yields at Zanja Honda were highest of the three
experiments with an average yield of 3.54 ton/ha. Variety yield.
average ranged from 2.46 to 4.13 ton/ha. The respective varieties
were Pelicano (testigo) and Davis.

The variety yields at the Acuai regional experiment (Table 3)
ranged from 2.21 to 4.78 ton/ha with an average vield of 3.07 ton/
ha.

The five highest yielding varieties at Zanja Honda were Davis,
F-86, Visoja, Santa Rosa, and Andrews with respective yields of
4,13, 4.05, 4.05, 4.03, and 3.65 ton/ha.

The five highest yielding varieties at Okinawa vere Santa Rosa,
UF V-1, V-1, Davis, and F86 with respective vields of 2.71, 2.42,
2.40, 2.33, ard 2.28 ton/ha.

At Aguai, the five highest yielding varieties were V-1, Santa
Rosa, UF V-1, Andrews, and Bossier with respective yields of
4,78, 3.53, 3.39, 3.11, and 2.80 ton/ha. The variety mean yields
of V-1 and Andrews vere significantly different from each other
and the other three varieties.

Table 4 shows the yields of the varieties averaged through the
three regions. The three highest yielding varieties were V-1,

%
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Santa Rosa, and UF V-1. Their respective average yields were
3.45, 3.42, and 3.13 ton/ha. Santa Posa was the only variety
that was among the five highest yielding varieties at each region.
Pelicano, the check variety, was the lowest yielding variety in
each regional test.

Summary and Conclusions

A soybean variety comparison experiment vas conducted in the
regions of Zanja Honda, Okinawa, and Aquai. The varieties com-
parad were selected from previous variety introduction experi-
ments. Some varieties were repeated from immediate past years
regional tests.

The varieties Santa Rosa,V-1 and UF V-1 were outstanding in each
region.

Table 1. Regional soybean variety comparison experiment. Okinawa 1979/80.

Yield data.
Replications ton/ha Duncan
Varieties 1 2 3 H Total Ave, multiple
range test
Santa Rosa 2.73 2.40 2.87 2.85 10.85 2,71 a
UF V-1 2,18 2.72 2.09 2.68 9.67 2.42 b
V-1 2.14 2.50 2,29 2.68 9.61 2.40
Davis 1.67 2.12 2.82 2.69 9.30 2,33
¥--86 1.49 2,87 2.10 2.66 9.12 2,28
Andrews 2.18 1.73 2.56 2.53 2.00 2.25
Visoja 2,11 2.33 2.60 1.91 8.95 2.24
Bossier 1.75 1.76 1.96 2.28 7.75 1.94
Y. Biloxi 1.46 2.12 2.07 2.11 7.76 1.94 c
ICN-1--109 1.62 1.81 1.64 1.80 6.87 1.72 l d
Pelicano 1.58 1.39 1.32 1.30 5.59 1.40 l

20.91 23.75 24.32 25.49 94.47 2.15

C.V. = 14% M.S. varieties = 5.65%*
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Table 2. Regional soybean variety comparison experiments. Zénja Honda 1979/80.

Yield data.
- Replications ton/ha Duncan

Varieties 1 2 3 4 Total  Ave. maltiple
range test

Davis 3.75 3.32 4.93 4,53 16,53 - "4.13 a

F.-86 ' 4,13 4.43 3.47 4,15 16,18 4,05

Visoja 3.13 4,36 4,06 4,63 16.18 4,05

Santa Rosa 3.59 4.05 3.93 4,53  16.10  4.03 b

Mndrews 4.00 3.53 3.50 3.57 14,60  3.65

UF V-1 3.78 3.60 3.43 3.49 14,30  3.58

Y. Biloxi 3.1 3.32 3.49 3.82 13.73 3.4

Bossier 2.96 3.47 3.52 3.73 13.68  3.42

V-1 2.77 3.16 3.64 3.6 12.63  3.16 c

ICA-1~109 2.64 2.49 3.76 3.28 12,17  3.04

Pelicano 2.81 1.84 2.72 2.48 9.85  2.46

36.64 37.57 40.45 41..27 155.95 3.54

C.V. = 12.0% M.S. varieties = 6,06**

Table 3. Regional soybean variety comparison experlment. Aquai, 1979/80.

Yield Gabtame . -

Replications ton/ha Duncan

Varieties 1 2 3 4 Toval Ave. multiple
' range test

-1 5.04 4.47 5.07 4,53 . 19.11 4.78 a
Santa Rosa 3.19 3.73 3.65 3.56 . 14.13 3.53
UF V-1 2,71 4,09 3.92 2,82 13.56 3.39 b
Andrews 3.32 2.63 3.54 2,95 12,44 3.11 ' C
Rossier 2,91 2.60 3.19 2.48 11.18 2.80 d
Visoja 2.14 2,67 2,21 3.11 10.13 2.53
F-86 1.80 1.75 2.47 2.81 8.83 2,21
Pelicano 1.82 2.35 1,96 2.69 8.82 2.21

22,93 24.29 26.01 24.97 98.20 3.07

C.V. = 14.23% M.S. varieties 15.02%*
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Table 4. Regional soybéan variety comparison experiment. Regional yield
averages. 1979/80. '

Regions ton/ha

Varisty Aquai Okinawa Zanja Honda Total Average
V-1 4,78 2.40 3.16 10.34 3.45
Santa Rosa 3.53 2.71 4.03 10.27 3.42
UrF V-1 3.39 2,42 3.58 9.39 3.13
Visoja 2.53 2.24 4,05 8.82 2.94
86 2.21 2.28 4,05 8.54 2.85
Bossier 2.80 1.94 3.42 8.16 2.72
2.21 1.40 2.46 6.07 2.02

Pelicano

H.2 Regional Rice Fertilizer Experiments

Responsible for the Program: Francisco Paz

Responsible for Fertilizer Project: FErwin Ortiz, Don Kidman and

H.z.l

Julio Calancha

Introduction and Objectives

Santa Cruz produces 56% of the national rice production. Much of
the rice is produced by the small farmer in the frontier areas.
Tt is his principal food crop and produces well under his system

" of farming called “chaqueado.™ This system involves the clearing

of a small area of forest land of the brush wnd small trees by
cutting and burning. The crop is then planted between trce stunps
and felled unburned trunks. Tae farmer can produce rice with this
system without weed or incect control or fertilization.

Current trends are for fammers to try to maintain their land clear
and continue to prepare it for mechanized faxming. Therefore,
fertilizers will be important to maintain soil fertility, weeding,
insect control, improved varieties and various other management
practices will be needed to continue to produce rice and other
crops on a profitable basis.

This was a study to help identify soil fertility limitations in
rice culture. There are three areas included in the study: San
Pedro, Portachuelo and Yapacani.

o
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The ocbjectives were:

Materials and Methods

H-6

(1) to determine maximum potential yields
of rice, using an improved variety selected for the region, (2)
to determine optimm levels of fertilizer for highest economic

yields, and (3) to determine soil fertility limitations as thev
relate to soil chemical analysis.

The experiment was established at the following regional loca-
tions: San Pedro, Portachuelo and Yapacani. The methods and
materials pertain to all locations.
taken at each experiment site for chemical and tcxtural analysis,
The experiments were designed as complete randomized block with

A replications and 12 treatments.

Camposite soil samples were

The plot size was 3 x 5 meters (15 m2) and was planted in rows
30 cm wide, and 5 meters long with approximately 150 seeds/meter.
They werc planted using a Planet Jr.

The fertilizers were applied in two applications. The first was

made at planting time as follows:

Nitrogen (N), all of the N for

the N-40 treatment plus 1/2 of the N for the other N treatments;
all of phosphorus (P) was applied for all P treatments; the
potassium (K) was applied complete to the X~75 plots and all other
plots received K at the rate of 100 kg/ha (all of the K would hawe
been applied at the first application time had it been available) .
All applications of all fertilizers, less the micro elements (1ME),
were applied in bands about 10 cm deep and 15 cm to the side of
the row. IMEE was applied foliar about 60 days after planting.
They consisted of B, Fe, Mn, Cu, S, and Zn. The fertilizer treat-
ments at each location were as follows:

Treatment

asseape

N P
(kg/ha)

K

Treatment

N

i3 K
(kg/ha)

[+, JN © 1 B> S OV B N R

0 0
30

40 30
80 30
160 30
80 0

0
150
150
150
150
150

10
11
12

80
80
80
80
80
80

15 150
60 150
30 150
30 75
30 300
30 150+ME

Agronomic observations were taken at flowering and harvest tirme
of: length of panicle, height of plants; % lodging, and number of
days to flowering. and tillering.


http:deterrni.ne

H.2.3

H-7

Harvested area for yield measurements was 6 rows by 3 meters.
Plot yields were calculated to tons/ha of grain adjusted to 14%
nois_ture content.

Iocation Variety Planted Harvested No. Days
San Pedro wica 8 October 17 March 24 153
Portachuelo Cica 8 Novertber 28 April 24 147
Yapacani IR 1529-430-3 October 24 Inpril 1l 158

Results and Discussion

San Pedro

No differences between treatments were cbserved which would indicate
fertilizer limitations of 11, P, or K. The yield results are con-
tained in Table 1. Average treatment yields range from 5.67 tons
to 6.92 tons/ha, with an average of 6.26 tons/ha. Analysis of
variance showed no significant differences due to fertilizer treat-
ments.

Table 2 is the soil analysis which shows the soil to be a clay loam
with an organic matter content of 3.4%. The field in which the
experiment was located had been cultivated for five continuous years
since clearing. The organic matter content plus residual plant
refuse was sufficient to supply the N requirements. Table 2 also
shows the available P and X to be well above expected critical
levels for these plant food elements and, therefore, no yield
responses to added fertilizers of P or K was expected or obtained
(the critical level for P is between 8 and 10 ppm, and for K between
80 and 100 ppm according to experience in other areas) .

Table 3 contains the agronomic observations of tillering per square
meter, the length of the panicle, percent lodging, and nunmber of
days to flowering. None of these cbservations appear to be related
to fertilizer treatment yields and most cbservations have only
normal variation. Iodging was heavy due to excessive rain and
wind accompanied by substantial panicle development.

Portachuelo

During the growing season, visual differences were obvious between
the O-N treatments and all other N treatments. The 0-N plots were
a lighter green color than the other plots. Also, the rice on the
plot borders next to the pathways between replications showed N
border effect with the exception of the N-160. As the crop reached

K
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Table No. 1. Rice fertilizer experiment yield data. San Pedro., 1979-1980.

Replications (ton/ha)

Treatment 1 1T 111 IV Total Average
0--0-0 7.46 6.62 7.06 6.52 27.66 6.92
2--30--150 6.54 7.86 4,99 5.17 21,56 6.14
0-30-150 7.18 6.62 5.74 5.09 25,63 6.41
20-30-150 6.54 8.02 6.22 5.78 26.56 6.64
160--30~150 6.22 6.90 6.62 4.31 24.05 6.01
£0--0-150 7.48 9.10 5.31 2,99 26.88 6.72
80~15-150 6.58 7.02 6.26 5.55 25.41 6.35
80-60-150 6.08 6.98 7.66 5.86 26.58 6.65
8n--30--0 6.08 5.70 5.29 5.62 22,69 5.67
80--30-75 5.82 6.62 4.67 6.30 23.41 5.85
8n--30-300 6.18 6.90 5.90 4.67 23.65 5.91
80-30-15HME 6.62 6.90 4,89 5.11 23.52 5.88
TOTAI, 78.78 85.241 70.61 64.47  300.6 6.26
C.V. = 11.74% M.S. Treatments = 0.66 N.S.

Table No. 2. Soil Analysis Data. San Pedro. 1979-1980.

PH EC. Ppm Kpm o0O.M. % Sand $ Silt % Clay ¥ Texture

g.0-7.3 185 9.0 231 3.4 1 57 42  silty clay
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mable No. 3. Agronomic characteristics. Rice experiment, San Pedro. 1979-8%.

Tillerin of Plant lodging Days “o
Treatments total (mg) panicle (cm) height (cm) $ flowering
0-n-t 450 22 91 65 13”7
0-30-150 444 22 92 50 12¢
40-39--150 528 21 93 80 131
n-30-150 516 21 94 82 130
160~30-150 516 21 96 60 123
80-0-150 522 22 a4 68 132
8n-15-150 492 22 93 85 131
81--60-150 546 22 94 82 131
%0-30-0 450 22 93 75 132
20--30-75 480 22 92 65 131
20-30-300 2492 22 93 60 131
60-30-150+ME 522 22 94 82 132

the seed development stage; most of the border effect disappeared
due to a return of darker green color to the entire experiment.
This coloring effect change from normal green to a lighter green,
and then back ir. the latter growth stage to a darker green again
was perhaps due to the position cf M in the root zone. The earlier
rains during January could have moved the N to a soil depth at
which mxh of it was positionally unavailable to the -ice plant
roots. During the latter plant growth stage, the roots could have
grovm to sufficient depth to reach same of the N previously un-
available.

The yield results are shown in Table 4 and range from 6.18 to 8.26
ton/ha, with an average of all treatment yield of 7.16 ton/ha.

The highest yield was obtained on the highest N application plots
(160 kg of N/ha); therefore, it is unknown as to whether additional
N would increase yields. It is highly probable that N losses did
occur by leaching from excess rain. The analysis of veriance shows
the differences in yields due to fertilizer treatments to be sig-
nificant to the 5% level. All treatment yields are fairly high
and differences between treatment yield averages are not clearly
defined. The differences appear to be due to the low yield of the
treatment containing ME. Without this treatment, there is no

-
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significant differences shown by analysis of variance. Both P and
K are not available in more than borderline quantities according
to Table 5, which contains the soil analysis, and adcitions of
these plant food elements did not produce higher yields.

Agronomic observation data contained in Table 6 are not too help-
ful in supporting treatment yield results. It is observed, how-
ever, that the tillering/m? and height of plants cbservations had
the highest values in the 160-30-150 treatment.

Yapacant

During the growing season, N deficiency symptams were observed irn
the plots with 0-N and 40 kg of N/ha. At flowering time, the rice
crop was attacked by rice blast, which reduced yields to less than
one-third of that expected. The yields by treatment are shown in
Table 7 and range from 2.03 to 2.57 ton/ha with an average of

2.32 tons. Nhnalysis of variance of the yield data showed treatment
mean differences to be nonsignificant.

The analysis of the composite soil sample taken at planting time
is contained in Tahle 8. Organic matter is shown to be 2.6%. P
and X are both shown to he low in Table 8, and increased yields
from the addition of these nutrients in the experiment might have
been obtained if the disease rice blast had not damaged the rice
crop. Table @ contains some agronomic observatigns taken during
the growing period of the crop. The tillering/m® is highest in
the highest N treatment, which is 160 kg N/ha. The other obser-
vations have slight variation and do not appear to have any
correlation with fertilizer treatments.

Recormmendations and Summary

Regional fertilizer studies should he continued on the basis of
selecting sites within individual regions according to soil fer—
tility levels indicated by soil test analysis. These studies wordd
be highly important because the longevity of the original soil fer-
tility could be fairly well defined as it is affected by soil tyrc
and years of continuous cropping. Soil test indices now in use
could be verified as to their application to this area.

Fertilizer experiments designed to study the limitations of N, P,

K and ME in the soil wider rice culture were established on a regional
basis at San Pedro, Portachuelo, and Yapacani. Soil fertility was
determined from soil samples taken at each site at time of planting.
'They showed, according to soil test indices now in use for P and K,
that all sites were near or above the critical lewvels for these
elements with the exception of Yapacani, which was iaw in availablo

P. None of the locations showed average yields due fertilizer treac-
ments to be significantly different. Nitrogen deficiency symptams
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were cbserved in the experiments at Portachuelo and Yapacani during
the growing period of the rice crop. Average yiclds were 6.2€,
7.16, and 2.32 ton/ha for the regions of San Pedro, Portachuelo
The rice crop at Yapacani was attacked
by the disease rice blast(Piricularia orizae) and Helminthosporium

and Yapacanf, respectively.

orizae. This disease caused an estirated yield reductions of two-
or rore.
Table No. 4. Rice fertilizer experiment yield data. Portachuelo. 1979-1937,
Replications (ton/ha)
Treatment I II IIT v Total Average:
0-0--0 €.07 6.84 8.04 6.84 27.79 €.95
0-30--150 8.15 £.38 7.45 6.20 30.18 7.55
0-30-~150 7.20 7.20 6.77 4.99 26.16 6.5%
80--30-150 7.66 8.22 2.49 7.17 31.48 7.87
160-30~150 7.66 8.41 8.89 8.07 33.03 8.26
£0--0-150 7.47 7.79 6.92 6.20 28,38 7.10
10-15--150 7.39 7.98 6.47 8.00 29.84 7.46
30-60-150 7.41 6.73 8.02 7.35 29.51 7.38
8n-30-0 6.77 6.50 7.83 6.50 27.60 6.90
80--30-75 6.84 §.33 5.73 7.64 26.54 6.64
20~30--300 6.45 7.75 7.56 6.77 28.53 7.13
80-30-150+ME 7.09 5.48 6.09 6.05 22,71 6.18
TOTML 86.10 87.61 88.26 81.78 343.75 7.16
C.V. = 10.26% M.S. Treatments = 1.36 N.C.
Table No. 5. Soil Analysis Data. Portachuclo. 1979-1980.
PH E.C. Pppm Kprm O.M. % sand 8 silt &8 clay % Texture
5.~4,6 50 8.8 121 2.2 29 30 41 sandy clay
loam

Yl
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Rice Experiment.

H-12

Portachuclo. 1979/8¢C

C.V. = 14,93%

M.S. Treatments = .089 N.S.

Tillering Length of Plant Lodaing .
Treatments total (m“) panicle (cm) height (cm) % Days of flowering
0-0~-0 308 17 8l 5 116
0--30—150 306 19 84 2,5 117
40-30-150 312 20 83 12,5 118
89-30-~150 420 19 93 22.5 113
160~-30-150 465 20 98 36.85 118
80-0-150 444 19 88 2.5 116
9-15-150 342 20 93 22.5 116
8r-60--150 396 21 94 1.25 115
350-30-0 330 20 93 32.5 118
80-30-~75 357 19 93 2.5 116
80-30-300 422 19 82 6.25 116
80--30-150ME 339 12 92 28,75 116
Table No. 7. Rice fertilizer experiment yield data. Yapacani. 1979-1980C.

L Replications (ton/ha) _

Treatments I 11 11T v Total Average
000 : 2.54 1.56 1.87 2,13 8.10 - 2.02
--30-150 2.46 2.25 2.08 2.08 8.87 2.22
40-30-156G 2.32 2.12 2.39 1.98 £.81 2.29
80-30-~150 2.38 2,21 2,52 2.48 9.59 2.°0
160--30~150 2.18 2.48 2.87 2.16 9.69 2,42
20~-0~-150 2.43 2.05 2.10 3.28 9.86 2,47
80--15~-150 ' 2.29 2.51 2,18 2.81 9.79 2.45
4n-60-150 2.02 2.01 2.39 3.00 9.42 2.36
80~30--0 2.36 2.35 2.18 2.38 9.27 2,32
R0--30-75 1.91 1.64 2.59 2.89 9.03 2.26
80~30-300 3.19 3.08 2.46 2.53 10.26 2.57
£20-30-150+ME 2.38 2.35 2.10 1.98 8.31 2.20
TOTAL 28.46 25.61 27.73 29.7 111.50 2.32
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Table No. 8. Soil Analysis Data. Yapacanf. 1979-1980.

nH F.C. Pppm Kppm OM ¢ Sand % Silt$ Clay % Texture
6-4.8 61 3.4 a8 2.6 15 A6 39 silty clav
loam

Table No. 9. Agronamic characteristics. Rice experiment. Yapacani. 1979/81.

Tillering total length of Days to

Treatment (m2) panicle Plant height £lower-
ing
n 0-0 332 18 68 122
n-30-150 212 18 63 121
#0-~30-150 3n8 18 64 122
8N-30-150 284 18 68 124
1€9-30--150 356 19 68 125
39~0-150 284 17 66 125
80-15-150 308 18 67 124
2n-60-150 284 17 67 123
3n-30-0 284 7 - 67 : 122
er--30-75 308 12 67 123
80--30-310 260 18 68 123
97-30~150HE 332 17 69 12¢

H.3 Regional Studies of Camparison and 2Adaption of Corn Varieties
Head of Corn Program: Erwin Ortiz
Project leaders: Erwin Ortiz, DibScenes Ch&vez and Don Kidman

H.3.1 Introduction and Objectiwver

The 1979-1980 regional studies of adaption and comparison of corn
varieties were composed of varieties thatwere outstanding performers

\’*
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in the introduction trials, and varieties that have repeatedly
performed well inprevicusyears' tests. Performance of varieties
is rated on desireble agronomic characteristics as well as yield.
Selections of varileties will be made from this season's trials
considering past performance as well as yield for the seed increase
program,

The dbjectives were: (1) to compare the performance of new improvcd
varieties with varieties now produced in different localities, and
(2) to select varieties on a regional basis for the seed increase
program.

Materials and !Methods

Thirteen varicties were planted at Saavedra Experiment Station,
Villa Busch (Yapacani), San Pedro, Piray (Zanja Honda), and Mairana,
in a randomized block design.

Planting was done by hand in plots # rows wide and 5 meters long.
The distance between rows was 75 cm,with 50 cm between hills and

2 seeds per hill. Planting dates for the various regions were:
Saavedra Experiment Station, October 17, 1979: Yapacanf (Villa
Busch), October 25, 1979; San Pedro, October 10, 1779; Firay (Zanj~
Horda) December 18, 197%; and Mairana, January 16, 1980,

Weeds were controlled hy hand as necessary. Insects were controlled
using Nuvacron 20 at 1 liter per hectare rate.

Data taken included yields, calculated in tons per hectare of grain
at 14% moisture content, and various other agronamic characteristics
pertaining to variety performance.

The performance of varieties in relation to each other varied with
regional locations, and all of the experiments were completed with-
out any specific problems except the Mairana experiment. The arca
of Mairana suffered extreme drought conditions during the growing
season, and the experiment was niot evaluated.

The soil analysis of each experimental site are shown in Table 1.
All of the soils are a clay type in texture, with a pH that is near
neutral and an organic matter content ranging from 2.6 to 3.49%.
During the growing season, no symptoms of nitrogen deficiency
appeared on any of the corn plants at any of the sites. Both
phosphorus and potassium seemed to be adequate for good yield
response although soil test phosphorus is indicated to be near

the critical lewvel at Yapacani and perhsps a little low at San
Pedro.
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Table 1. Soil Analysis of Regional Experimental Sites

Experimental Site pH O.M. % P prm K prpm Soil textural class.

Tiray 6.8 2.6 17.0 121 Sandy clay loam

Saavedra 6.2 3.4 9.0 227 Clay

Yapacani 6.% 3.3 7.4 195 Silty clay loam

San Pedro 7.7 2.9 5.6 152 Silty clay
H.3.3 Results

Piray-Zanja Honda

The highest variety yields were ohtained at Piray-Zanja Honda as
shown in Table 2, with an average of all varieties of 7.90 ton/ha.
The three highest yields were obtained with varieties Amarillo Por-
tachuelo, Suwan C-4 and Swan 7528. The yields were 9.11, 8.98 and
8.95 ton/ha, respectively. Table 2 also gives the regional analysis,
and shows that there is a significant differcnce among yield means
at the 99% level of confidence. Tabhle 3, which contains the Duncan
Multiple Range, indicates no significant differences among the first
eight top yielding varieties. Table 4 shows the cays of flawering,
height of plants and height of corn ear. The check varieties are
Amarillo Portachuelo, Cubano Amarillo, and Sintético 10 lineas.

Saavedra

The Saavedra experiment grew well and without any problems except
for a strong attack of armyworms (Spodoptera frugiperda). The
average yield of all varieties was 5.8l ton/ha. The three highest
yielding varieties were Poza Rica 7528, Ludiana 7528, and Suwan 7522,
with average yields of /.20, .53, and 6.33 ton/ha. The complete
yield data are shown in Table 5. Analysis of variance showed the
yield means of the varieties to be nonsignificant. The check
varieties as indicated in Table 5 were Sintético 10 lineas, Amarillo
Portachuelo, and Cubhano Amarillo. Agronomic characteristics are
found in Table 6.

Yapacani

The Yapacani experiment matured very well and without any serious
problems being observed. Table 7 shows the complete yield data.
The three top yielding varieties were Ludiana 7528, San RamdSn 7528,
&d Suwan C-1, with yields of 5.5%, 5.56, anl 5.52 ton/ha, res-
pectively. The average yield of all varieties was 5.14 tors per ha.
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Table No. 2. Regional corn variety comparison trials (summary)

H~16

Variety Location Means

Nl

Piray Saavedra Yapacani San  ILocations ZAve. Yield
Pedro  Total ‘Rank
Mmarillo Portachuelo 9.11 5.78 4.63 6.32 25.84 6.46 3
Suwan C-4 3.98 5.76 4,62 5.41 24,84 6.21 7
Suwan 7528 8.95 6.33 4.82 5.80 25.90 6.48 2
Tudiana 7528 8.48 6.53 5.59 5.72 26.32 6.58 1
marillo Cristalino 8.1 5.89 5.48 5.0 24.87 6.22 6
~uwan Saavedra 8.34 5.44 4,81 - 18.59 6.29 8
Sen RamSn 7528 8.32 5.58 5.56 6.30 25.76 6.44 4
Poza Rica 7528 8.06 6.04 5.42 6.13 25.70 6.43 5
Suwan C-1 7.97 5.53 5.52 4.70 23.72 5.93 9
“marillo Dentado 7.70 5.34 5.36 3.37 21.77 5.£4. 10
fubano Sel 7.28 5.17 5.31 2,69 20.45 5.11 12
Dehli 7635 6.20 5.36 5.18 3.94 20,69 5.17 11
Sintético 10 lineas 4.89 5.87 4,49 3.59 18.84 4.71 13
hverage 7.90 5.74 5.14 4,92 5.93
Significance ok N.S. N.S. * ok




Tahle No. 3. Regional corn variety comparison experiment.

Complete yield

H-17

data. Piray-Zanja Honda. 1979-1980,

. Replications (ton/ha) pgfﬁ;rllc
Varieties I IT ITI v Total Ave. Range Test
Jmarillo Portachuelo* 5,68 9.78 g£.10 8.89 36.45 9;11 a
Suwan C-4 8.69 .47 8.93 8.78 535.92 8.98
Suwan 7528 8.87 8.48 9.17 9.27 35.79 8.95
TLudiana 7528 9.1¢9 8.20 7.72 8.60 33.91 8.48 c
Mmarillo Cristalino 7.51 8.48 §./8 9.17 33.6¢ 8.41
Suwan Saavedra 8.48 8.39 9.17 7.31 33.35 8.3¢
San Ramdn 7528 7.81 8.98 7.52 8.98 33.29 8.32
Poza Rica 7528 9.08 6.6%4 7.52 8.98 32.22 8.06
Suwan C-1 7.43 3.11 8.31 8.01 31.86 7.97
Amarillo dentado 8.33 7.65 7.4A 7.36 30.80 7.70 d
Cubano Sel.¥* 7.13 7.72 6,55 7.72 29,12 7.28
Delhi 763% 5.54 5.3 7.11 6.22 24.30 6.20
“intético 10 lineas* 3.66 6.52 3.56 5.83 19.57 4.8¢9 ‘

101.40 104.55 ©99.65 105.12 419,72 7.90
C.V. = 9.72% M.S. Treatments 9.66%**

* Check varieties

\LP



Table No. 4. Regional corn variety comparison experiment.
characteristics. Piray-7anja Honda.

H-18

Agronomic

1979-1980.

Days to Height of (m)
Varieties flowering plant corn ear
Saavedra V-103 (Amarillo Portachuelo)* 54 2.78 1.55
fluwan 51 2.33 1.35
 Suwan 7528 54 2.58 1.40
TLudiana - 54 2.45 1.33
rmarillo Cristalino 54 2.60 1.38
Tuwan Saavedra 53 2.18 1.33
San Rambdn 7528 52 2.43 1.40
Poza Rica 54 2.48 1.38
Suwan C-1 51 2.18 1.23
Mhmarillo Dentado 55 2.43 1.38
Saavedra V-101 (Cubano Amarillo)* 55 2.90 1.65
nelhi 7635 . 52 1.95 1.05
Saavedra V-102 (Sintético 10 lineas)* 54 2.38 1.35

* Check varieties.

14!
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Tahle No. 5. Regional corn variety comparison experiment. Camplete yield
data., Saavedra. 1979-1980.

Replications (ton/ha)

Varieties T 11 111 v Total Average
Iudiana 7528 7.31  6.24 6,92 5,66  26.13 6.53
Suwan 7528 7.37 /.50  6.01  5.33  25.30 6.33
Poza Rica 7528 7.78 5.82 5.81 4,73  24.17% €.94
mmarillo Cristalinc 6.14 6.A3 5.25 5,74  23.56 5.89
Sintético 10 lineas* 6.77 5.66 5.47  5.5¢  23.46 5.87
Amarillo Portachuelo*® 5.42 5,31 6.5 5.23  23.11 5.78
Suwan C-" 7.06 A.8n 5,73  5.32  23.03 5.76
San RamSn 7528 6.50 4.95  6.30 L.56  22.31 5.58
Suwan C-1 6G.87  4.95 .85  5.if 22.13 5.53
cuwan Saavedra 5.67 5.37 5.87 4.86  21..77 5,44
Delhi 7635 5.9 (4.8  €.,n8 4,92  21.45 5.36
Amarillo Dentado 6.04 5,44 4,93  A,03  21.34 5.34
Cubano Sel.* A.67 5.26 5.8  5.26  20.67 . 5.17
83.08 71.71 75.20 68.40  293.40 5.74

C.V, = 1n.45% M.S, Treatment 0.63 N.S.

* Check varieties

4
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Table No. 6. }'egional corn variety comparison experiment. Agronomic
characteristics. Saavedra. 19759-1980.

Days to Height of (m)
Varieties flowering Plant Corn ear
Poza Rica 7528 55 2.15 1.13
TLudiana 7528 54 2.08 1.13
Suwan 7528 . 55 2.00 1.18
Prarillo Cristalino 54 2.10 1.10
Saavedra V-102 (Sint&tico 10 lineas)* 57 2.15 1.15
Saavedra V-103 (Amarillo Portachuelo)* = 56 2.20 1.23
Suwan C-4 54 2.00 1.13
San Remdn 7528 55  2.08 1.10
Suwan C-1 ' 54 1.20 1.0
Suwan Saavedra 52 1.05 1.15
Delhi 7635 : 53 1.80 0.88
Amarillo Dentado 55 2.05 1.15
Saavedra V-101 (Cubano Amarillo)* 59 2.10 1.30

* Check varieties
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Table No. 7. Regional corn variety comparison experiment. Complete yield
data. Yapacanf. 1979-1980.

Replications (ton/ha) Total Averadge

Varieties

-1 11 111 v
Ludiana 5.11 5.89 5.75 5.62 22.37 5.59
San Ramfn 7528 3.67 5.50 5.57 7.51 22.25 5.56
Suwan C-1 5.62 5.77 5.84 1.85 22.08 5.52
Amarillo Cristalino 5.07 5.87 2,72 €.24 21.20 5.48
Poza Rica 7528 5.04 5.86 5.€3 5.16 21.69 5.42
Mmarillo Dentado 5.27 5.33 €.13 4.62 21.42 5.36
Cubano Sel.* ' 456 5.38 5.16 6.25 21.25 5.31
Delhi 7635 4,40 5.82 5.70 5.19 20,71 5.18
Suwan 7528 . 4.37 4.3 5.98 2,51 19,29 ~.82
Suwan Saavedra 5.42 5.22 A.8€ 3.73 19.23 24,81
Suwan C~-4 £.95 3.52 4,58 5.69 18.74 A.66
amarillo Portachuelo* 4.81 5.35 5.00 3.35 18.51 4.63
Sint&tico 10 lineas* 3.77 5.69 3.77 4.73 17.96 £.L9

61.96 69.63 67.99 67.82 267.40 5.14

M.S. Treatments 0.63 H.S.

* Check varieties
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H~22

The analysis of variance showed no significance among the average
yields of the varieties. Table 8 contains the observations of
the agronomic characteristics of th~ varieties. It was obserwed
that check variety Cubano Mmarillo has a tendency toward lodging.
Table 8 shows this variety to be the tallest among all varieties
(2.6 meters) and to the ear development at a point of qreater
height of all varieties (1.46 meters).

San Pedro

The San Pedro experiment developed to maturity without any proh:lers
of management or weather. However, people problems were beyond
management and various nlants had been robbed of the corn ears.

As a result, one replication was eliminated fram the experiment.
The harvest yicld data are contained in Table 9, which shows the
three highest yielding varieties to be Amarillo Portachuelo, San
Rambn 7528, and Poza Rica 7528. Their respective yields were 6.32,
6.30, and 6.18 ton/ha. The average yield of all varieties was
4.72 ton/ha. The analysis of variance showed the differences among
variety average yields to be above the 95% lewvel of confidence.
The Duncan multiple range tests (Table 2) indicates that there are
no statistical difference among the top eight varieties. One of
the check varieties, Amarillo Portachuelo, was the highest yield-
ing variety. Table 10 contains the agronomic cbservations that
were roacorded.

Discussion

Table 11 shows the average variety yields by regional location.

The average variety yields of all locations are also shown. The

5 top yielding varieties according to yields averaged through
regional location were: (1) Poza Rica, (2) Ludiana 7528, (3) Suwan
7528, (4) Amarillo Portachuelo, and (5) San Rambdn 7528. Their
respective yields were 6.6%, €.58, 6.48, 6.47, and 6.44 ton/ha.

The average yield of vurieties through all locations was 4.72 tons
of shelled ~orn at 14% moisture content per hectare.

The analysis of variance of the corn variety average yields by
regional location showed significance among variety yield at the
99% level of confidence. The Duncan multiple range test indicates
no significant differences among the average vields of the top
nine yieclding varieties. Among the 5 outstanding varieties in
vield and with good agronomic characteristics were 3 new additions
to the comparative experiments. They wers Poza Rica 7528, Ludiana
7528, and San Rambn.

Check variety Amarillo Portachuelo was one of the autstanding varie-
ties., The check varieties Cubano Mmarillo and Sintético 10 lineas
were the two lowest yielding varieties averaged through locations.
Nevertheless, they yielded above normal production (fammer) levels.

P ey
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The agronomic characteristic observations indicated that the
varietios were well adapted to all of the regional locations, with
the exception of variety Cubano Amarillo. This variety grew taller
than any of the other varieties in the two regional locations of
hichest rainfall. The height of comn ear development on the stalk
was also greatest at these two locations and contributed to a much
greater lodging problem. This variety performed very well in the
other locations.

sumary and Recommendations

The regional performance of promising varieties should be a con-
tinuwous study. This provides a basis of selection of varieties
of corn that are well adapted to regional location and which can
be used with confidence for commercial production.

Accordingly, the new varieties in this year's studies that have
been outstanding should hc continued in the next seasca's reaional
trials. These arc: Poza Rica 7528, Ludiane. 7528, San Rambn 75285,
and perhaps I'marillo Cristalino. Because o'. consistent good per-
formance over previous years, the varietier. Mmarillo Portachuelo,
Cubano Amarillo, Suwun (a mixture of C-1 and C~4), and Sintétice
10 1fneas are recommened to the sced increase program for use in
conmercial production.

b



Table Mo. 8. Regional corn variety comparison experiment. Agronamic
characteristics. Yapacanf (Villa Busch). 1979~1980.
Days to  _ Height of (m)

Varieties flowering Plant Corn ear
Tudiana 7528 52 2.30 1.18
San Ramdn 7528 54 2,25 1.20
Suwan C-1 50 2.13 1.10
Amarillo Cristalino 56 2.31 1.29
Poza Rica 7528 56 2.23 1.14
Amarillo Dentado 54 2.26 1.23
Saavedra V-101 (Cubano Amarillo)* 56 2.60 1.16
Pelhi 7635 48 2.00 1.04
Suwan 7528 55 2,43 1.30
Suwvan Saavedra 51 2.03 1.16
Suvan C-/ - 52 2.20 1.13
Saavedra V-193 (Amarillo Portachuelo)* 58 2.38 1.28

55 2,43 1.31

Saavedra V-102 (Sintético 10 lfneas)*

*

* Check varieties

XY
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Table No. 9. Regional corn variety comparison experiment. Camplete vield
data. San Pedro. 1979-1980.

Replications (ton/ha) Duncan

Varieties I 1T IT1 Total Awve. Multiple
Range Test

Mmarillo Portachuelo* 5.49 3.n8 5.39 18.76 6.32 a
San Rambn 7528 4.73 6.13 7.74 18.60 6.39
Poza Rica 7528 4,27 7.34 6.94 18.55 6.18
Suwan 7528 3.64 6.28 7.17 17.39 5.80 b
Ludiana 7528 5.99 6.70 2,46 17.15 5.72
Swwran C--A 6.16 5.34 4,73 16,23 5,21
Amarillo Cristalino 3.18 7.48 £.61 15.27 5.n9 c
Suwan C-~1 6.28 5.46 2.37 172,11 4.70 d
Pelhi 7635 3.26 4.69 3.98 11.83 3.94
Sintético 10 1fneas* 2.87 3.56 £.35 10.78  3.50
Ararillo Dentado 2.92 3.11 4.09 10.12 3.37
Cubano Sel.* 1.28 4,42 2.36 8.06 2.69

50.07 68,59 58.3%  177.05 4,92

M.5. Treatments 4,64%

* Check varieties
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Table No. 10. Regional comn variety comparison experiment. Agronomic
characteristics. San Pedro. 1979--1980,

-

_ Days to Height of (m)
Varieties o flowering Plant Corn ear
Poza Rica 7528 €1 2.23 1.14
Smavedra V-103 (Amarillo PCrtachuelo)* 62 2.38 1.28
San Ramdn 7528 60 2.25 1.30
Ludiana 7528 59 2.26 1.18
Amarillo Cristalino 59 2.31 1.29
Suwan 7528 62 2.43 1.31
Suwan C-1 54 2.13 1.14
Suwan C-4 58 2.13 1.10
Amarillo Dentado 60 2.21 1.1€
Saavedra V-102 (Sinté&tico 10 1fneas)* 59 2,45 1.32
Szavedra V-102 (Cubano Amarillo)* 61 2.60 1.48
Delhi 7635 55 2.03 1.01

* Check varieties



Table No. 11. Regional corn variety camparison experiment.

Average yield

H~27

data of regional locations. 1979--1980.
Replications (ton/ha) Duncan
Varieties Piray Saavedra Yapacani San  Total Ave. Multiplc
Pedro Rane
Test
Poza Rica 7528 8.06 6.90 5.42 6,18 26,56 6.6% ja
Ludiana 7528 8.48 6.53 5.56 5.72 26.32 6.58
Suwan 7528 8.95 £.33 4,82 5.80 25.90 5.48 b
Saav. V-103(Amr. Port,)* e.11 5.80 4,63 6.32 25.86 6.47
San RamSn 7523 3.32 5.58 5.5€6 6€.30 25.76 6.44
Amarillo Cristalino 8.1 5.89 5.48 5.0% 24,87 (.22 c
Suwan C~ 8.98 5.76 4.60 5.41  22.84 6.21
Suwan C-1 7.97 5.53 5.52 2,70 23.72.,5.93 ii
nmarillo Nentado 7.70 5.3 5.36 3,37 21.77 5.44 | }
Delhi 7635 6.2n 5.36 5.18 3.94  20.68 5.17
Saav. V-101(Cubano Amar.)* 7.28 5.17 5.31 2.36 20.12 5.03 T
Saav. V-102(Sintético)* 4,89 5.87 1.49 3.59 18.8& 4£.71 |
Iwerage 7.90 5.81 5.1¢ 2,72

M.S. Treatments 1.83**

* Check varieties



H.: Regional Corn Experiments~-Fertilizer Studies

Responsible for the Program: Erwin Ortiz
Responsible for Fertilizer Program: Don Kidman, Erwin Ortiz, Walter Guzmfin
rsscsarxr: Don Kidman

H.4.1

H.4.2

Introduction and Chjectives

In Latir America, rore corn iZea mays L.) is produced than any otir
cereal. The demand for this cereal in rcgional and national marirct:
is increasing for use in balanced feeds, principally, for poultry.
Human consumption of corn is also increasing.

In Bolivia, corn occupies about 239.0%0 ha, which corresponds to
around 23% of the total cultivated area (Pvila, 1977). It is
estimated that about 90% of the corn planted in Santa Cruz is of
the variety Cubano Zmarillo, which was introduced in 1953 (Torrico.
1968) . The average yield of corn in Santa Cruz for the vear 1979
was about 1.78 tons/ha (Cimara Ngricola del Oriente).

One of the factors affecting corn yiclds in Santa Cruz is fertility
of the soil. Corn is being grown under mechanization on soils that
have been depleted by rice, cotton, and sugar cane crops as well as
in new arcas. Fertilizer experiments in different locations and
environments can give information about crop behaviour and yield,
and permit estimation of fertility needs, economic returns, and
production technicques.

In this experimental work, corn yields and same related agronomic
characteristics were studied on a regional basis. The regions were
San Pedro, Saavedra, Yapacani, Piray, and Mairana.

This study will be used as the basis for the student thesis of
Walter Guzmén.

The objectives were: (1) to determine the maximm potential pro-
duction of the corn variety Cubano Amarillo on a regional basis,

(2) to find an optimm level of soil fertility, (3) to detemmine

those major plant food elements limiting yields.

Materials and Mathods

The experiment was established at the following locations: San
Pedro, Saavedra, Yapacani, Zanja Honda (Piray) and Mairana. The
methods and materials pertain to all experiments. Soils ranged in
texture from sandy clay loam to silty clay. Soil samples were taken
at each experimental site as a composite sample for chemical and
textural analysis. All experiments were of randomized block desicn

4
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with 4 replications and 12 treatments. S5vacing was 1 m between rows,
3 seeds per hill spaced 50 cm between hills. Desired plant density
was 50.000 plants/ha. Plot size vas 4 x 6 meters.

Location Planted Harvested Number of Days
Piray Dec. 18 Npril 29 132
Saavedra Oct. 19 Feb. 22 126
Yapacani Nov. 15 Mar, 11 116
San rediro Oct. 10 Feb, 15 123
Mairana Jan, 7 Failed -

The fertilizers were applied in two applications. The first appli-
cation was made at planting times as follows: Nitrogen (M), all of
the M for the N-80 treatments plus 1/2 of the N for the M-160 and
240 treatments. Phosphorus (P), all treatments. Potassium (X), the
K-75 plus 100 kg/ha for the K-150 and K-30N treatments (all of the
K would have been applied, but sufficient quantities were not avail-
able). The remaining needed fertilizer was applied as a second
applicaticn. All applications, except the minor elements (ME),
were applied in hards 10 cm deep and about 15 cm to the size of

the planted row. ME was applied foliar just prior to flowering
stage and containzd B, Fe, Mn, Cu, S, and 7Zn by regions.

Weeds were controlled hy hand. Insects were controlled when neces-
sary with Nuvacron 1.51/ha. '

The treatments at each location were as follows:

\!;‘reammt N _kg/ha Treatment kg/ha
No. N P K No. M P K
1 0 ) 0 7 160 15 150
2 30 150 8 160 60 150
3 80 30 150 9 160 30 0
4 160 30 150 10 160 30 75
5 240 30 150 11 160 30. 300
6 160 0 150 12 160 30 1504
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Agronomic observations were made at time of harvest by I

: 2 est by experimental
treatment of: helgt}t of plants, lodging originating from the
roots or E:tt same point in the stalk, and the nuwber of plants
harvest .within the harvested area of two rows by 6 meters.

Results and Discussion

Piray

The overall yield results are reported in Table'l. Treatment yield
averages varied from 8.0% tons/ha, which was the lowest N treatment
(240--30-150) to 8.7 tons/ha for treatment (160-60-150). This is
mentioned from the interest standpoint that excessive applications
of 4 fertilizer often show yield reduction trends. The average of
all treatment was 8.54 ton/ha. Analysis of variance showed no sig-
nificant yield differences that were due to fertilizer treatments.
Table 2 shows the soil to be near neutral in reaction, potassium to
be borderline in availability, phosphorus more than ample and an
organic matter percentage of 2.6. No plant deficiency symptcms of
any nutrient were chserved during the growth period and since no
stem borer insects (Diatraea sp, lMetamasius bilobus H.) were found
during the growing cycle, lodging was assumed to be directly asso-
ciated with local weather conditions.

The measured comparisons by treatment of the height of plants and
lodging at harvest time are shown in Table 3. These differences
are neglicible. The organic matter contained in the soil at this
site (2.6%) is apparently sufficient after 7 years of cultivation
to supply the corn crop with its nitrogen reguirement. No previous
applications of fertilizers, organic or inorganic have been applied
to soil at this site. The average number cf plants harvested per,
plot treatment also differ very little. The average overall plant

density was 50,278 plants/ha.

The results of this experiment indicate that the soil at this sitz
has sufficient fertility to meet the corn crops fertility requirc-
ments. Soil test analysis support the yield data in which no
response was obtained from fertilizer treatments.

The results of this experiment were important and the objectives
were fulfilled in the following manner: (1) the yield results
conformed with the finding of the analysis of the soil, which
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Table No. 1. Corn fertilizer experiment yield data. Zanja Honda (PiraY) o
1979-1980.

Replications (ton/ha)

Treatments i 11 111 v Total Average
0-0--0) 9.53 8.56 8.36 7.99 34,44 8.61
0-30-150 7.84 8.75 8.35 R.05 32.99 8.25
an-10--150 8.77  8.36 8.55 8.99 34.67 8.67
160-30-150 7.53 9,52 7.91 8.33 33.36 8.34
240-30-150 7.60 8.50 8.21 7.86 32.17 8.04
1600150 | 8.98 8.93 6.26 8.08 32.25 8.31
160-15~-150 8.83 8.30 3.77 9.01 34.91 n.73
160-60-150 9.31 8.90 9,42 8.21 35.84 8.96
160--30--0 8.70 8.00 9.00 7.69 33.39 8.35
160-30-75 8.30 8.46 9,17 8.24 34.17 8.54
160~30--300 8.14 8.59 7.91 8.77 33.41 £.35
160-30~150+ME _ 8.19 9.71 8.41 8.78 35.09 8.77
TOTAL 101.72  104.65  103.65  100.0n  409.63 8.54
C.V. = €.2% M.S. Treatments 0.29 M.S.

mable No. 2. Soil analysis data. Corn fertilizer experiments 1979--1980.

Percent
Location pH E.C. Kppm Pppm O.M. Sand Silt Clay Texture

zanja Honda 6.8 67 121 17.0 2.6 6l 19 20 S.C.L.

Saavedra - 6.2 74 227 9.0 1 37 62 C.
Yar?acani 604 70 195 7.4 3n3 9 52 3.0 S.C.Lo
San Pedro 7.7 44 152 5.6 2.9 1 57 42 S.C.

‘ —
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Table No. 3. Agronomic characteristics, corn experiment data are averages
of 4 replications. Zanja Honda (Piray). 1979-1480.
Todging from  Lodging from No. of plants

Treatment Plant height roots stalks harvested per

" (m) % % plot
0-0~0 3.00 13.1 4.4 63
N~-30--150 2,98 7.2 3.4 59
80~30--150 3.10 10.7 3.7 61
160-30--150 3.08 11.2 5.2 58
2£0-30~150 3.03 17.6 5.3 61
160-0~150 - 3.05 11.4 5.1 59
159-15-150 3.05 10.1 4.8 62
160--60--150 3.10 15.5 2.8 63
160-30-0 3.00 12.1 6.5 58
160~30-75 3.00 8.9 5.9 59
160-30--200 3.08 13.2 4.9 61
160-30--1504E 3.10 11.2 5.4 60
TOTAL 36.57 133.1 50.4 734

3.0C 11.1 5.0 60.33

AVERACE

indicated that there should be no yield response to P or K because
they were available in sufficient quantities, (2) the percentage

of organic matter in the soil plus plant residues was sufficient

to provide the N requirement for the corn yields obtained. Only
one crop per year has been grown continuously for 7 years on this
sandy clay loam soil. The organic matter content of 2.6% is of
significant importance in providing nutrient, (3) these findings can
be helpful in the area of Piray in developing cropping practices

for the conservation of soil fertility over a prolonged period of
time.

Saavedra

Table ¢ shows the yield data by fertilizer treatment wi.ich ranged -
from 4.68 to 5.67 ton/ha with an average of 5.24 ton/ha. The
analysis of variance showed that there was no statistical significant
differences in yield due to fertilizer treatments. /
-
]

\9
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Table No. 4. Corn fertilizer experiment yield data. Sa;vedra. 1979-198€9.
Replications (ton/ha)
Treatments I 11 111 v Total Average
&=0-0 4.99 5.26  5.72 %4.66 20.83 5.21
0-30~150 5.03 5.85 4.6l 4.65  20.14 5.04
80~30-150 4.40 5.85 4,86 A.65 19.76 4,94
160--30-150 4,43 4.75 5,41 '5.72 20.31 5.08
240~30-150 6.00 6.03 4,99 5.20 22,22 5.56
160-0-150 4.65 5.41 6.76 5.6% 22,46 5.62
150--15-150 4,12 6.55 6.38 5.62 22,67 5.67
160-60-150 4,71 5.65 €.51 4,65 21,52 5.38
160~30-0 4,29 5.58 5.26 5.24 20.37 5.09
1A0-30-75 5.03 5.30 6.03 4,92 21.28 5.32
160-30-300 5.54 5.13 5.24 5.51 21.42 5.36
160-30-150+ME 4,78 4,67 4,88  4.40 18.73 4,68
Total 57.97 66.03 66.65 61.06 251,71 5.24
C.V. = 10.8% M.S. Treatments 0.35 N.S.

Table 2, soil analysis, shows the soil texture to be clay with an
organic matter percentage of 3.4. The field in which the experi-
mental site is located is in its 7th year of continuous cropping.
There is no record of previously applied fertilizers of any kind.
Organic matter percentage of 3.4 plus added plant residues was
apparently sufficient to supply the N requirement for the corn
yields obtained. Table 2 shows that available phosphorus was suf-
ficient and that available potassium was more than adequate.
Therefore, no yield response would be expected from additional
quantities of these fertilizer elements.

Table 5 shows the averages by fertilizer treatment of height of

plant, lodging caused by weakened stalks or roots and the number

of plants harvested. These data show little variation and no
relationship to fertilizer treatment. The nunber of plants har-
vested correspond to abcut 35,000 plant/ha.
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Table No. 5. Agronamic characteristics, corn experiment. Data averages of
four replications. Saavedra. 1979~-1980.

Plant height Iodging from Lodging fram No. of plants

Treatment (m) rogts st:.lk harvested
0~0-0 2.30 5.0 3.9 45
N-30~150 2.37 3.0 5.5 41
80-30-~159 2.37 1.9 5.4 42
160--30~150 2.35 2.8 5.0 - 45
220~30-15C 2,27 1.2 3.7 4l
160--0--150 2,37 1.2 €.0 42
160~15-150 2.20 : 1.9 8.1 40
160-60~150 2.32 3.8 4.5 35
260-30-0 2.40 1,7 3.5 43
160-30-75 2.35 3.7 4.9 41
160-30-300 2.30 2.4 4.9 41
160-30~150+EM 2.40 2.4 6.0 42
TOTAL 28.2 31.0 60.5 502
AVERAGE 2.35 2.6 5.0 41

(t is apparent from the results of this experiment that soil fexr-
tility was not a limiting factor at this experimental site. Phos-
phorus and potassium are plentiful at this time as a resuit of thc
natural parental materials. The nitrogen is derived principally
from the mineralization of the organic matter and plant residues.
In time, without replenishment, these mineral elements will be
depleted to the point that they will become limiting growth factors.

Yapacani (Villa Busch)

The yield results of the experiment are contained in Table 6. Fer-
tilizer treatment yields varied between 4.5 and 5.53 ton/ha, with
an overall average of 4.89 ton/ha. The statistical analysis shows
no significant difference in yields .due to fertilizer treatment.
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Table Mo. 6. Corn experiment yield data. Yapacani. 1979-1980.

Replications (ton/ha)

Treatments T 1T TiT v Total Average
N-0-0 5.34 2.91 3.78 5.83 17.86 4.47
0--30-150 2.70 5.79 6.59 5.79 20.87 5,22
89~30--150 5.89 4.16 5.54 5.30 20.89 5,22
1€9-30--150 3.64 5.72 4.65 4.50 18.51 4.53
240-30-150 3.89 3.02 6.48 3.23 16.61 2.15
160-0~150 6.27 5.44 4.88 4.26 20.85 5,2..
160-15-150 6.93 4.95 5.54 2.71 22.13 5.52
160~60~150 3.88 6,24 4.12 3.02 17.26 4,32
160-30-0 4,47 3.78 6.62 5.41 20.28 5.07
160-30-75 6.59 5.62 3.74 £.23 21,18 5.05
160-30--300 5,83 5,16 5,20 5.03 21.22 5,31,
160-30-15HME 4.47 5,75 3.57 4,37 18.16 4,56
TOTAL 59.89 58.54 60.71 55.58 234.82 4.80
C.V. 25% M.S. Treatment 0.8 N.S.

The texture is a silty clay loam, slightly acid (pH 6.4 ~ Table 2).
Phosphorus is borderline (7.4 ppm) in availability so differences
in yield due to this element would hardly be expected. Likewise
potassium is above the critical point in availability. The organic
content of the soil was relatively high, 3.3%. The field was in
its 4th year of continuous production. The soil N was sufficient
to maintain good yields without the addition of fertilizer.

Table 7 shows the agronomic characteristics that were measured.
They demonstrate the limitations of corn variety Cubano Amarillo
in this region. The average height of the corn was 3.13 meters.
The corn ear height averaged near 2 meters. This caused a high

74% lodging. The plant population harvested averaged about 30,000
plants/ha, well below the established population during the growing
cycle.

b



Table No. 7. Agronomic characteristics of corn variety Cubano Jmarillo at

harvest. Data are averages of four replications. Yapacant.
1979-1980,

Iodging from Lodging from No. of plants

Treatment Plant height roots stalk harvested
(m) (%) (%)
NN 3.170 _ 51.0 24.3 36
1~30-150 3.2 48,7 24,4 30
20-30--150 3.00 51.3 23.0 38
150-30--15C 3.12 44.3 26,4 35
240-30-150 2.97 58,1 28,7 34
160-0--150 3.20 4€.1 21.1 38
160--15-150 3.35 42.5 23.8 40
160-60~150 3.25 55.9 23.5 34
160-30--0 3.22 : 55.6 26.4 35
16n-3n~75 3.00 48.6 25.0 36
160-~30-300 3.10 47.2 21.5 36
160-30-150+EM 3.12 49.3 25.0 36
TOTAL 37.53 597.8 293.1 437
NVERAGE 3.13 49.8 24.4 36,42
San Pedro

Yields varied from 4.77 to 6.23 ton/ha with an average of 5.6 ton/
ha as reported in Table 8. The analysis of variance indicates that
the treatment averages are not significantly different. This silty
clay soil had an available phosphorus content of 5.6 ppm. This
would seem below the critical P level; however, the treatments
yield averages were very good and do not indicate deficiency of
this plant nutrient. The soil analysis shows the available X

(152 ppm) to be above the expected critical level; therefore, no
yield increases would be expected from additions of fertilizer K.
The organic matter content is shown to be 2.9%, and the experiment
is the 6th cropping year. There were no visible symctoms of N

191
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deficiency during the growing period. It is apparent that there
was sufficient N release from mineralization of organic materials
to satisfy the N requirements of the corn crop at the yield levels
obtained.

Tahle 9 contains data from some agronamic cbservations at harvest.
The variations in average height of plant and average nurber of
plants harvested are small. Plant lodging averaged about 70%.

mable No. 8. Oorn fertilizer exper . ent yield data. San Pedro. 1979-1940.
Replications (t@/ha)
Treatment I II III Iv Total Average
=00 5.14 A.73 5.91 5.96 23.77 5.0
N--30--150 4,60 2.14 5.96 4.36 19.06 Lol
8n-30-150 4,25 6£.16 .16 5.25 21.82 5.%C
160-~30--150 5.32 5.38 5.9 2,57 21,73 5.43
240--30--150 6.10 5.83 5.46 4,30 21.83 5.46
160--0-150 4,25 6.23 7.93 6.51, 22,92 6.23
160-~15-150 4.82 5.17 2,28 6./12 2n.29 5.7
160~60--150 6.16 7.43 5.17 4.47 23.23 5.81
160--3N-) 6.51 5.en 7.26 5.52 24.89 6.22
160-~3N-=75 5.28 5.16 6.23 6.38 23.35 5.84
160-39~300 6.45 A,57 7.01 5.60 23.63 5.91
160-30-150H1E 6.6€ 4.00 4,89 4£.96 20.51 5.13
7/
65.54 67.25 72.,22 6£3.99 269.00 5.60
C.V. = 16.8% M.S. Treatments 0.86 N.S.
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Table No. 9. Agronomic characteristics of corn experiment at time of harvest.
pata are averages of four replications. San Pedro. 1979--1989.
Iodging from  Lodging from  Plants harvestec/
Treatment Plant height roots stalk plot
(m) (%) (2)
0-0-0 2.82 4.2 6.0 42
9--30-150 2.82 4.5 9.0 39
80--30-150 2.87 1.3 8.2 40
160--30--150 2.82 3.1 6.9 40
24n-3n-150 2.82 4.7 7.0 48
160-0-150 2.85 1.8 .8 41
160--15-150 2.82 2.5 6.9 A0
160--60-150 2.87 3.F 7.7 42
160--30-0 2.77 2.9 5.8 43
160--30~75 2.80 3.0 6.1 41
160-30-300 2.75 6.7 5.5 41
160-~30-150+ MF. 2.80 5.1 8.3 39
TOTAL 33.81 43.4 87.2 521
AVERAGE 2.82 3.6 7.3 43,42
H.4.4 Sumary and Recommendations

Regional corn fertilizer experiments were established at Piray,
Saavedra, Yapacanf, San Pedro, and Mairana, using corn variety
Cubano Amarillo with 12 fertilizer treatments. These were prepared
to identify the limitations of N, P and K, and scme minor elements
(Cu, Fe, S, Mn, B, and Zn). Soil samples were taken at the sites
at planting time to establish the availability of P and K, and to
detemine the organic matter percentage. The yield result differen-
ces by fertilizer treatment were not statistically different at any
location. The soil analysis confirmed that no yield increase should
be expected from P or K fertilizers, with the possible exception

of San Pedro, where P was below an expected level. There was no
vield response to applied fertilizer N. This indicates that there
was sufficient release of N from the mineralization of organic
matter and plant. residues to satisfy the corn crop requirements

!
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for maximum yields. The regicnal sites represented continuous
cropping fram 5 to 7 years without additions of inorganic fer-
tilizers. Mairana was an excevticn with continucus cropping
estimated to be 26 years.

A greater effort should be made in identifying soil fertility
limitations on a broader regional basis. This effort should be
made on a basis of soil type and the number of years by crop in
continuwous cropping selecting sites after soil fertility states
has been determined by soil analysis. To have information of
soil fertility,reserves and limitations on a regional basis is
of great economic importance to the grower.

Regional Oilseed Crops Fertilizer Experiments, 1979-£0.

Project leader: Hebert Zurita

Cooperators and (ountervarts: Hebert Zurita, Alejandro Tejerina,
and Don Kidman

H.5.1 Introduction and Objectives

Oilseed crops are increasing in economic importance in the Santa
Cruz area, and although variety studies have been extensive, there
is no data available at Saavedra Experimont Station pertaining to
oilseeds crops responsc to applied fertilizers for this area.
Lower than average yields were commonly observed in the older
farming areas, especially on some of the sandy soils. It was
decided, therefore, to begin some preliminary studies during the
cropping year 197980, with the option of expanding the program
in the following years as resources would permit.

The objectives were to: (1) determine potential crop vields by
measuring yield response to various levels of applied fertilizer
nutrients, and (2) identify critical nutrient levels bv means of
yield response and soil analysis.

H.5.2 Materials and Methods

Two experiments * =re established with soybeans and one with peanuts.
The soybean experiments were located at the Saavedra FExperiment
Station and Piray (south zone), and seeded with the variety Pelicanc.
The peanut experiment was established at the Saavedra Experiment
Station with variety Taiwan Sel. No. 9.

A randomized block design was used with an incomplete factorial.
The plot size was 2.4 mx 6 m (14.4 mz). It consisted of ! rows

each 6 m in length with a row spacing of 60 cm and a plant spacing
of 7.5 om for soybeans, and 10 am for peanuts. Fertilizer treatments

(!
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were applied at date of planting by banding at a depth of 5 cm to
one side of the seeded row. Minor elements, which were applied
foliar about 45 days after planting. The soybeans were planted
at Saavedra, Decamber 7, 1979, and Piray, Decenber 19, 1979.
Peanuts were planted Noverber 10, 1979,

Required soil analysis was performed and results are contained in
Table 1. .

weeds werc controlled at Saavedra by hoe. At Piray, the herbicide
lLasso was usaed at a rate of 3 liters/ha plus hoeing.

Insects werc controlled using Muvacron 40 at 1 1/ha; and/or Thionex
at 1 1/ha. No discasc control measures vere used in the soybean
experiments; however, in the pcanut experiments, one application
of Benlate at 300 gms/ha plus an application of Dethane M-45 at

'3 kg/ha was used for the control of leaf spot (Cercospora sp.)

Soyheans were harvested April 25 and May 8, 1980 at Saavedra and
Piray, respectively. Pecanuts were harvested March 3, 1983. The
plot area harvested was € square Mcters and cxcluded border rows.
Yield data are reported in ton/ha of soybeans at 13% moisture
content, and in ton/ha of peanuts at G% moisture content.

mable 1. Soil analysis data at experimental sites.

Location pH K prm P ppm 0.M. % Texture
Soybean

Saavedra 6.5 86 11.0 3.1 Medium
Piray 6.4 125, 27.0 2.1 Medium
Peanut

Saavedra 6.2 90 7.4 2.1 Medium

Results and Discussion

Complete experimental yield data are contained in the tables.
Table 2 (Saavedra soybean experiment) shows that average yields
due to fertilizer treatments varied from 1.43 to 1.78 ton/ha,
with an overall average of 1.59 ton/ha. The analysis of variance
of the yield data contained shows there were no significance
differences among fertilizer treatment means. The coefficient
of variation (CV) of 12.6% indicate that the experiment was well

1%
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. These results correlate positively with the soil analysis
data of Table 1, which indicates that both available phosphorus and
potassium were above critical levels for these elements (8~10 ppm
for P, and 90-100 ppm for K). There is no indication from the soi’.
analysis that yield increases from applied fertilizer treatments
should have been chtained.

The average fertilizer treatment yield fram the soybean experiment:
located at Piray are shown in Table 3. The vields range from 2.1°
to 2.93 tan/ha, with an average of 2.74 ton/ha. The analysis of '
variance shows no significant differences among the treatment yiclc
means, Table 4, soil analysis, shows that available P and K are
high, and therefore yield increases would not be expected from
additions of these fertilizer elements.

mable No. 2. Regional fertilizer experiment in soybeans. Yield data.
Saavedra. 1579/€1.
: L Replications (ton/ha) X
Treatment T T 17T 7 Total hverage
n-0-0 1.44 1.53 1.64 1.52 6.13 1.53
0--0-159 1.46 1.60 1.34 1.67 6.07 1.52
N-150-150 1.71 2.00 1.74 1.65 7.10 1.78
0-30--15) 1.27 1.65 1.64 1.49 5.06 1.49
--60--150 1.78 1.58 1.58 1.68 6.62 1.6€
N-30-9 1.57 1.77 1.96 1.45 6.7% 1.69
0-30-75 1.88 1.08 1.5¢ 1.58 6.10 1.53
0-30-15HME* - 1.9 1.3 1.52 1.78 6.05 1.51
N--30-~225 1.33 1.81 1.79 1.42 6.35% 1.5%
0-30-225+ME 1.74 1.57 1.76 1.77 6.8% 1.71
25-30-150 1.64 1.65 1.57 1.18 6.0% 1.51
25-30--150H1E 1.57 1.86 1.49 1.16 6.08 1.52
18.58 12.29 19,65 17.96 76.09 1.59
C.V. = 12.€% M.S. Verieties 0.04 N.S.

* ME consisted of a mixture of B, Fe, Mn, Cu, §, and Zn.
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Table 3. Regional fertilizet experiment in soybeans, yield data. Zanja

Honda (Piray). 1979/80.
Replications (ton/ha)

Treatment I II 11T T7 Total Average
3-0-0 2.37 2.51 2.31 3.02 10.21 2.55
n-N=-150 2.84 2.69 2.87 2,76 11.16 2.79
N~-15~150 2.33 1.53 2,80 2.92 9,67 A2
1--30-150 3.57 2.68 2.98 2.35 11.58 2.9
N-6N-150 2.28 3.34 2.66 3.12 11.40 2.85
N=30-N 2.05 2.18 2.03 2.13 8.39 2.19
0-30-75 2.08 2.47 2,75 3.80 11.10 2.78
N~=30-15MHME 1.2 2,38 2.90 2.95 8.81 *2.20
0--30-225 2.37 3.22 2,72 2.78 11.19 2.77
1--30-225+F 3.08 2.79 2,381 2.41 11.n9 2.77
25~-30-~150 2.71 3.15 2.66 3.19 11,71 2.93
25-30~150+ME 2.66 2.38 2.18 2.64 10.56 2.64

29.82 31.32 31.56 34.07 126.77 2.64

C.V. 16.1% M.S. Varieties 0.29 N.S.

The yield results of the peanut experiment are contained in
Table 4, and show average yields of treatments to vary from 1.60
to 2.03 ton/ha with an overall average of 1.83 ton/ha. The CV
of 10.9% indicating factors is fairly well controlled.

The analysis of variance showed no significant differences among
fertilizer treatment means. As is shown in Table 1, P is near
borderline in availability (7.4 ppm), but still was ample. K is
shown to be in sufficient available quantity.

Minor elements, as applied, gave no indication of crop yield

' response at either site.

There was no response to applied nitrogen fertilizer from any of
the three experiments.

o



_Table 4, Regional fertilizer experiment of peanuts. Saavedra. 1979/80.

Yield data.

: Replications (ton/ha)
Treatment I II III v Total Average
N-N-Q 2.02 1.87 1.50 2.03 7.42 1.86
n----150 1.45 1.92 2.03 1.95 7.35 1.84
0--15-15n 1.80 2.N9 1.67 1.04 7.50 1.88
N--30~150 1.74 2.03 1.76 1.71 7.24 1.81
2-60-150 1.55 ° 1.71 1.86 1.58 6.70 1.68
n--30--N 1.35 1.94 1.52 1.60 .41 1.60
N--3N~75 1.94 2,02 2.23 1.74 7.93 1.98
0~--30~150+ME 2.09 1.65 2.21 1.70 7.65 1.91
n-.30-225 1.54 1.78 1.88 1.52 6.72 . l.68
N-30-225+ME 1.82 2.24 1.88 2.17 8.11 2.03
25--30--150 1.96 1.79 2.20 1.73 7.68 1.92
25--30~-154ME 1.68 1.94 1.81 1.2l 7.24 1.81

20,94 22.98 22.55 21.48 87.95 1..83

C.V. = 10.9% M.S. Treatments 1.07 M.S.
H.5.4 Sumary

Regional fertilizer experiments were established at Saavedra with
crops of soybeans and peanuts, and at Piray, with soybeans. The
fertilizer elements used as variwbles in the experiments were N,
P, X, and ME. Soil analysis were obtained from soil samples taken
at each experimental site to verify the availability of P and K.
No significant differences among yield means due to fertilizers
treatments were obtained at either location. These yield results
were in agreement with the soil sample analysis for P and K, which
showed that they were available at near or above critical levels.
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4.6 Studies of Time of Planting and Row Width of Soybean Variety Pelicano
During Winter in the Area of Yapacani.
Alejandro Tejerina, Hebert Zurita, Don Kidman, and Nngel Cordero*

H.5.1 Introduction

About 4,500 ha of soybean arc produced during the winter season,
in the humid regions of the Santa Cruz area (Yapacani, San Pedrc,
and border of the Rio Grande), usually in rotation with rice.

Winter soybean production is generally used as seed for the sum-
mer planting, although a part finds use in the oil industry.
Since previous studies show soybean yield is directly affected Ly
planting date and density, it was necessary to determine the most
appropriate planting date and density for ‘the Santa Cruz region.
The soybean variety Pelicano was used and the study was conducted
in Yapacani.

H.6.2 Bibliography Review

F. Sainz (1974) reports that all soybean varieties flower more
rapidly with periods of darkness of from 14 to 16 hours, however
some varicties require 10 hours of darkness. According to these
differences of sensibility to photoperiod, varieties are adapted
to determinei latituvies.

Previous work at Saavedra (H. Zurita, 1974-75), showed that the
optimum plant population density of soybean variety Pelicano during
sumer seeding in Santa Cruz was 67 to 90 cm between rows, and 7.5
to 12.5 cm within rows.

J. Alson Aldunate (1976) found the optimum plant population den-
sities in summer in Santa Cruz corresponded to a distance of 60 to
90 am row spacing, and 2.5 to 7.5 cm in row spacing. He also found
that with this row spacing, the height of plants increased by an
average of 10 cm over the height of plants in row widths of 80 to
90 cm with in-row plant spacing of 10 to 15 cm. The experiment
was designed to elucidate these characteristics.

' H.6.3 Materials and Methods

The experiment wa*s established on the farm of Sr. Asano, located in
the colony of San Juan de Yapacani, province Ichilo, Department of

-

x

This work is a contribution of the Saavedra Experiment Station of CIAT, alsc
it is part of a thesis. The authors are: Graduate Student in Agric. Science
of UBGRM; Head of the Oilseeds Program at the Saavedra Experiment Station;
Research Agronomist, CID; and professor of Mgriculture Science, UBGRY, res-
pectively. '
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Santa Cruz, in the winter of 1979, The zone is subtropical and
humid; mean temperature, 26.6°C; mean low temperature, 16.4°C

* during the summer; and 22.5°C and 8.0°C, respectively, during winter.

The precipitation was 1061 mm during sumer, and 434 mm during
winter of 1879. The soil texture was clay, with a pH of 5.4; the
organic matter content was 3.1%; phosphorus very low and potassium
0.33 me/170 g of soil, this corresponds to a medium fertility, with
a phosphorus deficiency.

The experimental desiqn was a randomized block with a split plot.
There were four replications (blocks). There were planting dates
(whole plots) at 15 days intervals, starting with the first of May
ard continuing until the first of August, 1979. Row width con-
stituted the split plot with four row widths of 20, 30, 45, and
50 am. The size of the split plot was four rows by six meters of
length. Plant spacing within the rows was uniform at 7.5 am.

The variety Pelicano was 'sed which corresponds to maturity group
VIII. It is an indeterminate growth type, susceptible to lodging,
indehescent, and has cream colored seed. Maturity period of
Pelicano is 98 days in Santa Cruz. Average height is 110 cm;
cutting height of 16 cm (lowest seed pod); and average yield at
Saavedra has been 2,188.5 kg/ha.

The seed was inoculated, planted using a Planet Junior, and
irrigated "up”. The soybeans werce thimed after 15 days from date
of planting to 7.5 cm. Weeds were controlled by hand.

Insect pest, Empoasca sp., Thrips sp., Ceratcma sp., Diabrotica sp.,
and other species were contmII%i with two applications of Nuvacron
40, at rates of 0.6 1l/ha.

The following data were taken: days to flowering, days to maturity,
height of plant, cutting height, number of pods per plant, number
of seeds per pod, lodging, weight of 100 seeds, quality of the
seeds, and yield.

Results and Discussion

A review of the results are contained in Tebles 1 and 2. The
average number of days to maturity was 112, and increase of 21
days over summer planting.

The average height of plant was 33.2 am, only 30% of that obtained
during summer. The planting of May and August were superior to
those of June and July in height of plant by 16 cm average. There
was no difference in height of plant due to row spacing of 20 to
50 cm. Time of planting or row spacing did not affec. lodging.
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- Table 1. The effect of time of seeding in relation to amronomic characteris-
tics of soybean variety Pelicano seeded during the winter season
- at Yapacani. 1979.

Time of Days to Height of Height of No. pods/ Weight of Quality Yield
seeding maturity plant cutting plants 100 seeds of seed kg/ha

-——

an am (*
lN/?g 121 36-6 llcl 1906 .G/.Z 106 10].0':
15/:v/79 120 38.1 11.6 18.7 10.8 1.7 1,231
inT/79 118 28.6 7.6 15.2 8.6 1.8 965
15/N1/79 112 26.7 8.6 10.9 7.9 1.5 735
1NIT/70 116 25.1 3.8 10.8 13.8 1.6 1.046
15/1T/79 114 2.,8 7.5 14,7 1n.6 3.5 1.333
1NIIT/79 132 52,2 15.0 14.2 11.7 £.7 1.107
NERAGE 119 33.2 10.2 14.8 10.4 2.3 1.074

* Scale:’ (1) very good; (2) good; (3) regular; (4) poor; and (5) very poor.

Table 2. The effect of row spacing in relation to agronomic characteristics
of soybean variety Pelicano seeded during winter at Yapacani. 19765.

Distance Plant Cutting Stalk No. pods/ Weight of OQuality Yield
between height height width plant 100 seeds of seed kg/ha

rovrs cm cm mm (*)
an
20 33.3  10.9 2.6 11.6 10.3 2.4 1.203
30 33.9  10.3 2.9 14.0 10.2 2.4 1.108
40 32.9 9.9 2.9 15.9 10.2 2.3 1.008
50 32.2 9.5 3.0 18.1 10.4 2.3 377
Iverage  33.1  10.2 2.8 14.9 10.3 2.4 1.074

* Scale: (1) very good; (2) good:; (3) regular; (4) poor; and (5) very poor.



H°6.5

1..]' e

The cutting height in winter was 10.2 am, which is 5.8 ca lower
than in summer. The height of cutting was 4.2 am higher for the
seedings of May and Pugust in camparison to June and July. The
average cutting height was 0.9 cm higher for row widths 20 and
30 am in comparison to row widths 40 and 50 cm.

The quality of seed was good in those plantings from the first
of May throuch the 15th of July, but was of lesser quality for
all other plantings because of the damage fram excess rainfall
during the maturing periods.

The average yield in this experiment was 1.074 kg/ha, which is
only 49% of average sumer yields. Only the yield of the crop
growth period begiming on the 15th of June was sicnificantly
inferior to those of the other crop growth periods; this was due
+o extreme drought stress. The average yield due to row widths
of 20 and 30 cm was 14% higher than those of 40 and 50 cm due to
the lower height of plents during winter.

Figure 1 siiows graphically the effect of planting date and
density on soybean yields in the Yapacani area.

Conclusions

The results of the experiment indicate: (1) the time of planting
best suited for soybean variety Pelicano during the winter in
Yapacani is the middle of May, and (2) the distance between rows
of from 20 to 30 cm is best suited for soyhean variety Pelicano
during winter in Yapacani.
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I. GENERAL EXTENSION

by

José Santaella P. - Extension Specialist

Beginning with the reporting period (January 1, 128n), the
position of Extension Specialist was moved to La Paz to work
directly with the IBTA Director of Extension and the Exten-
sion Administrative office.

An in-depth evaluation of the administrative was started
under the Director of Extension, Ing. Alfredo Ballerstaedt.
Several descriptive papers were prepared and submitted to
IBTA by the CID advisor. These reviews and evaluations
were performed to determine the changes that would be
required when the new extension program, funded by USAID/B,
would be initiated in mid to late 1980.

The reduction in total CID manpower from 10 to 7 agreed
upon by MACA/USAID/CID in February (to be effective in May)
required the Extension position to be cancelied. A revision
of the goals and objectives for the extension specialist was
made to include only short range asctivities. Subsequently
in March and April activities were confined to short range
objectives of advising on personnel actions and completing
the Extension program plan.

The position was terminated May 15, 1980.



SECTION IV

TRAINING ACTIVITIES

student Scholarships

CID has been managing a scholarship fund provided by MACA
from GOB counterpart funds. The scholarships have allowed stu-
dents who have completed their class work and have certificates
as Egqresados to perform appropriate research, write a thesis,
and obtain their Ingeniero pgrénomo degree with the financial
support  fund and the Technical and academic support of the CID
staff scientists.

The vrogram has been very successful and is highly
rraised: by MACA who will be hiring the graduates; by the
Universities who have, in the past, often dispaired of finding
suitable advisors and/or projects for their students; by CID who
have been able to maintain contact with the Universities and
carry on a larger research program because of the added person-
nel engaced in the research; and by the students who often fail
to complete their degrees because of lack of financial resources
or languish ir the absence of a truly scientific atmosphere.

A CID staff scientist has been a member of almost every
thesis committee and helped to direct the work. They have
further reviewed each thesis and helped the students write
professionally in a competent manner.

The following is a summary of the students currently in
the program.
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LIST OF BECARIOS - JANUARY TO JUNE, F2dd

NAME Jan. Feb. Mar. Apr. May June Contract Final Date
La Paz
Monica Cecilia Lora Vacher XXXX XXXX XXXX XXXX 1/2 May 15, 1980
Cochabamba _
Rosario Vargas de Claure - XXXX , January 31, 1980
René G. Torrico Marafidn XXXX ) January 31, 1980
Ramiro Blacutt Blacutt XXXX XXXX February 29,1980
Roberto J. Bernal XXXX XXXX February 29,1980
Freddy 0. Claros Rivero XXXX L EX February 29,1980
Oscar V. Omonte XXXX XXXX February 29,1980
Gregorio Quilo Lima XXXX XXXX { February 29,1980
Mario Jaimes Villarroel XXXX XXXX XXXX March 31, 1980
Ponciano Camacho Ovando XXXX March 31, 1980
Tito José Revollo Quiroga XXXX March 31, 1980
Simdn Jesiis Ricaldez Sejas XXXX XXXX XXXX April, 30, 1980
Ruth Mery de Rodriguez XXXX XXXX XXXX XXXX 1/2 Mayo 15, 1980
Nelson Rodriguez Lizdrraga XXXX XXXX XXXX XXXX 1/2 Mayo 15, 1980
Raiil Gregorio Morales Molina XXXX XXXX XXXX XXXX XXXX - XXXX. October 15, 1980
Daniel Sénchez Chdvez XXXX XXXX XXXX XXXX XXXX 1/2 Junio 15, 1980
Julio Mancilla Lafuente XXXX XXXX XXXX XXXX XXXX NXXX June 30, 1980
Felipe Cantuta Mamani XXXX XXXX XXXX XXXX KXXX XXXX June 30, 1980
Pablo Espafia Vargas XXXX XXXX XXXX XXXX XXXX July 31, 1980
Esteban Auqusto Antezana XXXX XXXX October 31, 1980
Luis Pedrazas Arandia XXXX XXXX October 31, 1980




NAME

Jan. Feb. Mar. Apr. May June ‘Contract Final Date
Cochabamba (Cont.)
Freddy Courrales Melendres XXXX XXXX October 31, 1980
Eddy Victor Alvarez Mejia 1/2 XXXX November 14, 1980
Mario Altamirano Orosco XXXX November 30, 1980
Alejandro Mérida Villarroel XXXX November 30, 1980
Freddy Caballero Ledezma 1/2 December 14, 1980
Santa Cruz ‘
Judith Dorado XXXX XXXX XXXX April 30, 1980
Alejandro Tejerina XXXX XXXX XXXX March 31, 1980
Ivonne Silvia Rivera XXXX XXXX XXXX XXXX April 30, 1980
Miguel Ramiro Aguilera XXXX XXXX XXXX XXXX XXXX XXXX July 31, 1980
Alberto Aguilera Soruco XXXX XXXX XXXX XXXX XXXX XXXX July 31, 1980
Luis Fernando Cardona V. XXXX XXXX XX XX XXXX XXXX XXXX July 31, 1980
Freddy Aranibar XXXX XXXX XXXX XXXX XXXX XXXX June 30, 1980
Walter Guzman XXXX XXXX XXXX XXXX XXXX XXXX October 31, 1980
Julio Calancha Siles XXXX XXXX XXXX XXXX XXXX XXXX September 30,1980
Norberto Orosco 1/2 XXXX XXXX XXXX XXXX XXXX July 15, 1980
Eduardo Zambrana XXXX XX XX XXXX XXXX XXXX July 31, 1980
Réaer Velez XXX X March 31, 1980
Rodolfo Aguilar XXXX March 31, 1980
Leonor Castro XXXX XXXX XXXX XXXX August 31, 1980

‘v’\
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SECTION V

PUBLICATIONS
Working Papers

N1/80 -~ Agribusiness Integration as an Alternative Small
Farm Strategy by Kendall A. Adams, April 1980.

'02/80 - Evaluacién del Programa de Entrenamiento del Prés-
tamo 511-T-053, Sector Nhgricola I by Alejandro
Pierront and Sonia Aranibar, May 1980,

N3/80 - Short Term Consultant Report--Control of Crown Gall
in Cochabamba by Arthur H. McCain, May 1980,

N4/80 - Short Term Consultant Report--Insects Affecting
Potatoes in Bolivia by Oscar G. Bacon, June 1980.

N5/80 - The Effect of Shipping Containers on Transportation
Damage to Tomatoes, Green Onions, and Carrots by
Kendall A, Adams, April 1980.

06/80 - Informe de Consultorfa a Corto Plazo by Samuel

Vélez, June 1280.

Administrative Reports

n2/80 -

End of Tour Report with CID Contract--The First
Five Years aad a Critigue of USAID/Bolivia by
David W, James, June 30, 1980.



SECTION VI

GENERAL

CID/USAID-B Working Relationships

CID/USAID working relationships have improved markedly over
the past several months. During the first 3-4 years of the Con-
tract, CID was often required to justify its activities, not in
reference to the contract terms, but in relation to perceived
USAID recuirements and/or philosophy which was not included in
the "Host Contry Contract," but which was implied as binding on
the contractor. This "rear guard'action often detracted CID
administration and staff in Bolivia and in the U. S. from more
meaningful use of time. Further, apparently arbitrary financial
decisions were made by USAID that affected both MACL and CID
without recourse except contract cancellation.*

Fortunately, these proklems have been resolved and it appears
that, if funding is available, the better working relations will
allow CID to maximize their efforts during the final two years
of the contract and realize most of the original goals.

Special Purchase Account T-0153

During the budget negotiations held in February, it became
evident that grant funds were not available for scientifi~c sup-
plies and instruments. Permission was requested and granted by
MACA and USAID/B to utilize $40n,000 from T-053 loan funds to
supplement the CID contract activities. Purchases were to be
made by September 22, the termination date of T-053. Approxi-
mately $29,000 was to be spent in the U.S., through Utah Stiate
University purchasing services, and $19,100 was to be used in
Bolivia for supplies. The remaining $10,00N would cover trans-
portation costs of the supplies and equipment from the U.S. to
Bolivia.

This fund has been ecitremely helpful to the contract. The
instruments, equipment, and tools it has purchased will almost
conmpletely satisfy the needs of the contract to termination and
will serve IBTA for many years if properly maintained.

* Detailed information available in CID Ndministrative Report
- N2/80 by David W. James, pp. 44-48,



T-053 Irrigation Equipment Purchase

In September of 1978, Dr. Richard Griffin was contracted
under the 511-9¢ contract to design an irrigation system for
the experimentpl areas of the Saavedra Experiment Ztation (CID
Ylorking Paper 022/78). In previous years, many experiments
have been lost to drought conditions. 2 supplemental svstem
of irrigation would also permit experimentation with irrigation
which eatlier reports indicated was necessary if maximum pro-
Auction was to be realized in the Senta Cruz area.

Dr. Griffin's design was approved and funds were carmarked
from T-053 to purchase the equipment through Utah State Univer-
sity. The equipment was purchased and sent to Bolivia to be
installed by Doa C. Kidman, CID staff member in Santa Cruz.

The- equipment cost $29,000, and the transportation cost
$3n,000. , ’

When it is installed and functional (November 1980), the
system will provide a cuantum inc: case in effective research
" capability of the station.

Counterpart Relationships

As reported in all'previous quarterly and semiannual report
CID continues to experience difficulty and frustration over the
CID/IBTA counterparts issue. A counterpart survey (CID Adminis-
trative Report 02/80, page 28) indicates that CID has never had
a complete set of counterparts for the team since inception.
‘Bach CID technician should have had on€ (or more!) full tine
counterpart(s) who he could train and who could work exclusively
with the CID scientist. Our experience has been one or all of
the following at one time or another with each position.

1) Counterparts are shared by more than one CID scientist.

2) Counterparts are responsible to CID and one or more
other donor or contract groups.

3) Counterparts are changed by IBTA Administrators before
meaningful training can take place.

4) Counterparts have a full research or administration bad
in IBTA in addition to CID responsibilities.

5) Counterparts are assigned who do not have sufficient
academic background to take advantage of CID training.

S,



It is, of course, recognized that personnel changes are
necessary and counterparts will have differing degrees of capa-
bility, but it is evident that IBTA personnel are not receiving
the irdepth training that would be possible from the experienced
CID scientists.

Contract 511-76 for Short Term Consultants

Readers are referred to the last semiannual report (CID
Administrative Report N01/72, page 163) for a discussion of the
function of this contract which is an appendage contract original-
ly designed to facilitate this contract (511-101). Contract
511-%6 is scheduled to terminate in Septemher of 128", (T-"53 is the
source of the loan funds).

It has proven very useful to the CID contract. Five con-
sultants were contracted during the reporting period for help
on the CID contract and one consultant was contracted for USAID/B.
The five consultants are listed below.

A final comprehensive report will he available after the
contract terminates in September of 1989,

CID Report
Humber

n3/80 Arthur McCain. "Crown Gall in the Cochabamba Region
of Bolivia,"” (a review of incidence, recommendations
for control, laboratory procedures, and recommendations
for future activities.

e Antanio Stambuk Vargas. Consultant to provide computer
program services in our effort to standardize IBTA
station reports and facilitate timely reporting by
IBT2 technicians.

06/80 Samuel  V€lez, Instruction of three groups of 15 perscns
each in extension and communication; review the prcduc--
tion, preparation and publication of bulletins; preparec
a manual or guide for the production and publication
of scientific and extension bulletins.

04/80 Oscar G. Bacon. Insects Affecting Potatoes in Bolivia.
A review of the insects found on and affecting potato
production. Recommendations for study and determining
control procedures.

-~ Bégjamin‘éarnica. Attorney. 511-76 funds were paid

» to Mr. Garnica by agreement from MACA and USAID/B.
CID had no responsibility for this service.

A
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~— Ing. José& Santaella P. Short term services for
agricultural ext-=nsion from June lst to September 15.
CID had no respoiasihility for this consulting ser-
vice. Contract approval was received from MACA and
USAID/B.

n2/80 Alejandro Pierront H. Evaluation of the training
provided by 511-T-053. USAID/B requested contract.
Approved by MACA and USAID/B. CID had no respon-
sibility for this contract.

Computer Services

Dr. T. Stilwell has been working with IBTA counterparts, MACA
officials, Experiment Station Directors, the University of San
3imén Computer Center, and students tc develop a series of com-
puter programs that would allow experimental results to be
analyzec by computer. Dr. Stilwell and programmers from a local
computing firm, under contract with CID, have developed a number
of these programs and are working on more.

These programs will allow virtually all the experimental
results from all the experiment stations in Bolivia to be analyzed
using a standard format. They will provide speedy results with
which more timely and more meaningful station reports can be
written. The programs will be designed to be run on the nation's
university computers or easily adapted to run on most micro-
computers,

The programs are also designed to be operated by the "near
novice" as well as experienced operators. The computer is pro-
grammed to "ask for" the information it needs in order to process
the data and give the desired information.

One facet of the training and advising to be done by the CID
technicians at the Experiment Station level will be to instruct
in the use of these computer programs as a tool for research.

A complete list of programs available to IBTA will be avail-
alle for the next semiannual report.



SECTION VII

SUMMARY OF CONTRACT STATUS AND ACCOMPLISHMENTS

General

.. The last semiannual report described the changes made during
Julyl -~ December 31, 1979 and their effect on the contract. It
alse reported the preliminary effects of the November 1979 revo-
lution in Bolivia and the subsequent problems in renegotiating
an extension of the contract. Drastic cuts in program and per-

- sonnel demanded by USAID precipitated a visit to Bolivia by

Dr. Doyle Matthews, Dean, College of Agriculture, USU, and
responsible official at USU for the CID/Bolivia Lead University.

N reduction in staff of 30% from 10 to 7 was finally agreed upon
as a compromise and an extension with budget was signed. The team
was then at full strength until the end of the.reporting period.

The individual project sections in this semiannual report
show that a great deal of valuable information has been accumulated
during the past year. Relatively more information on the agri-
cultural production of Bolivia in Ag. Sector I will be forthcoming
next year. Recommendations for new practices, if followed, would
dramatically increase production in potatoes, cereals including
corn, and oilseeds.

The extension effort was dissipated considerably by change
of location and was eventually discontinued.

Toralapa Summary (CID)

CID/:IBTA technicians added significant amounts of germplasm
to the Bolivia Germplasm Bank by cooperating with three collection
teams rep:resenting six countries. The material will add to the
Bolivian potato breeding program.

Germplasm frcem the regular germplasm bank was maintained in
two locat:ions this season instead of one. More varieties were
converted to botanical seed to avoid loss from virus contamination.

Through bec:.rios, 75 previously unclassified varieties were
classified as to chromesome count and resistance to potato ayst
nematode. Further work in this area is planned.

énterspecific crosses were made to determine parentage of
Imilla Blanca and 5ani Imilla varieties. oot

my Bréeding for yield and quality continues. More introductions
have been tested as well as hybrids (crosses) made for yiald and
guality. " N unmber of elite breeding lines-have potential as future
varieties. .70 - - o S
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Breeding for resistance to late blight disease continues.
New clones and other elite lines were tested in two or more loca-
tions. Blight' incidence was low, but the resistant clones yielded
much higher quantiicies of marketable potatoes than the checks
Sani Imilla and Imilla Blanca.

Frost resistant trials were planted at Belen and Koari.
Yields of test clcones consistently exceeded yields of the sus-
ceptible check Sani Imilla, ("4 the resistant check Choquepitu.
“There condition were very bad (Belen yield trial), Choguepitu
vielded meore than the test clones.

Breeding for resistance to viruses continues with tests to
verify PVY-resistance of clones. Seventy--five clones introduced
from the U.S, were inoculated with PVY; 25 showed symptoms and
were discarded.

Seven thousand seedings from 30 progenies are being evaluated
by a becario for PVY resistance. Progenies from crosses of
resistant clones are being evaluated.

Four thousand new tubers were received from U.S. crogses for
evaluation. These were planted in May. Additionally, 15,000
botanical seeds from segregating PVY resistant material will be
evaluated by a becario.

Toralapa Potato Agronomy Summary (CID)

CID technicians have been successful in building from local
materials two plot fertilizer applicators which have increased
precision and reliability of results. The past year's results
of using the equipment are very encouraging. Potato sizing equip-
ment has also bea2n developed. This will aid in marketing and
classification studies.

Continued experimentation re-emphasizes the urgent need for
a soils laboratoryv to do routine soils analysis in a reliable
inexpcnsive way.

In addition to on station testing, regional fertilizer trials
were conducted in 14 experments in 10 locations. Trials included
major and minor fertilizer elements and information was also
gathered on seed treatment, specific gravity. Results show that
the element phosphorus is critically lacking for high yields.
Where phcsphorus was applied, yields increased by 2-4 times in
the same location. Increases in yield also increased the number
of medium size potatoes for the market.

The implication of doubling or tripling potato yields on a
national or regional basis needs to be studied.

\%;J



San Benito Cereals Summary (CID)

Theat experiments for this year (1379-80) showed that under
present conditions, high technology inputs into wheat production
are probably a losing proposition with the exception of utilizing
a high yielding adapted variety of seed. Grain yields are very
low compared to other world wheat producing areas, but the cost
of required fertilizers, herbicides and insecticides teo produce
higher yields is prohibitive. Using normal farmer practices
hut substituting an improved variety gave the best net return,
hbut the highest yields were produced with fertilizer. Only one
vear of data is availahle and recommendations must be viewed as
preliminary. Experiments were conducted with location, fertil-
izer, lime,pre~emergent and post-emergent weed control, varieties
and technoloqy of production.

Barlev and ocat experiments showed that further research in
barley will be most effective in variety and chemical control of
yvellow rust. Experiments were conducted in weed control var.ietiecs,
technology, rust control, and forage production.

A survey was conducted to vrovide base information in cereal
oroduction. The survey results will be used to identify needed
areas of research.

Computer programs have been and are being prepared "for use
by IBTA and CID technicians without previous computer experience;*®
which will allow reports from all stations to be standardized.
The time (2~3 months) now being required for analysis of results
and writing reports will be dramatically reduced and useable
information will be available for distribution much quicker.

Saavedra Agronomy Summary (CID)

Investigative work this year has been confined to research
on corn, soybean, rice, and peanuts.

The best varieties from the soybean variety trials exceeded
the check variety Pelicano by 80+100%. Two or three varieties
are now ready for seed increase.

The best varieties from the corn variety trials were sig-
nificantly better than the check Cubano Amarillo and two have
been selected for seed increase based on this and past year's
performance.

Variety experiments were conducted with corn, pcanuts, and
soyheans, and aertlllzer trials were conducted on rice, corn,
and oilseeds. In the Santa Cruz arca, studies show that soil
fertility levels are usually adequate for rice, corn, peanuts,
and soybeans. No significant responses to fertilizer were
recorded in the 1979-80 season.



Other studies on continuous cropping vs. "barbecho” system
were conducted. Preliminary results show that a continuous cropping
system can be profitable, but more studies are required. There
is good evidence that soil fertility decline under continuous
cropping is slovw or negligible with good management and previous
data showing significant yield decline is probably due to lack
of weed control in subsequent years.

Time of planting studiec indicate that mid-May is optimum
nlanting date for soybeans i the Yapacani region.

Saavedra-~Entomology Summary (CID)

Entomological studies on T. limbatriventris were started this
vear. Artificial populations were grown on rice in variety den-
sities and results show that increasing numbers of insects cause
increasing damage. Economic levels of damage are not defineablc
at present.

Grasshopper populations control with the use of chemicals
in rice is being studied. Plots sprayed with 9 chemicals had
varying degrees of control as expressed in yield.

Chemical controls are being investigated for insects in soy-
beans, and peanuts. These were preliminary studies and further
work is required.

Insects are continuously being collected, prepared, iden-
tified, and placed in the National Insect Museum in Cochabamba.

Agricultural Economics Summary (CID)

Marketing studies were continued in vegetables (including
potatoes). Observations and data show that thg retailing oper-
ation in the market is very inefficient. Retail margins of 33 -
5N% are common. Improvement in the retailing operation, such
as pre-~bagging in 25 lb. bags, which is the most popular size,
would reduce consumer price significantly.

Transportation systems for vegetables were studied. Contain-
erized shipment reduced damage; 20% in tomatoes; to zero in
carrots; and had no effect on onions. Consumer preferences wvere
identified and it was shown that in some cases consumers were
willing to pay a premium of 20% for top quality, or size.

Economic analysis of new technology was conducted in Cocha~

bamba and Santa Cruz, and a study on continuous cropping was made.
Results will appear in CID working papers or bulletins.
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