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AN ASSESSMENT OF THE ENTOMOLOGICAL PROBLEMS

OF AGRICULTURE IN BOLIVIA

Charles R, Wardi/

INTRODUCTION
This report is the result of a two and one-half week tour (March
20 to April 7, 1976) and insect pest collection expedition of the
experiment stations in three of the major agricultural production
areas of Bolivia - Santa Cruz (Saavedra), Cochabamba (Toralapa,--
San Benito, Chipiriri, La Jota) and La Paz (Chulumani, Caranavi,
Coroico). Due to the'short duration of this tour, I have also
drawn heavily upon the experience of the technicians of the Con-
sortium for International Development (CID) and the Bolivian tech-
niciang working at thesz stations to determine the seasonal pest
patterns of tiie crops to be discussed. Therefore, some specifics
will probably need to be revised as more details are known concer-

ning these pests.,

AN OVERVIEW

Prior to the brief discussion of the individual stations and crops
I will present an overview of the major entomological problems as

I have assessed them. They are meant and should be interpreted

as constructive suggestions and statements to assist in the identi-
fication of deficieneies to allow solutions of major food produc-
ticn problems. They are not intended to fault any individual, or-

ganization or agency.

.a/ Associate Professor of Lntomology, Texas A&M University Agri-
cultural Research and Extension Center, Lubbock, Texas 79401;
Short Term Consultant CID/MACA
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Establish, maintain and enforce stringent pest quarantine

regula<ions to prevent or delay further pest introductions.

It appears that several of the key pests are not native to
Bolivia but have been introduced at the time of the origi-
nal introduction of the crop or along with the introduction
of new genotypes that have been imported for dse in plant
improvement. The introduction of these improved crop geno-
types is critical to crop improvement, but must be handled
so that new pests are not introduced. Apple and Smith (1972)
also stress the importance of this aspect of crop protec-
tion.

Initiate and maintain a long term training program in pest

management. This should be done in two stens:

1. Send selected technical research assistants froam the
stations to appropriate research locations for short
ternitraining in.pest management techniques. These nen
could then return to initiate new programs or revise on-
going programs based on their training.

2. Send interested qualified technicians for long tern
training programs at the PhD level. Upon their return,
the technical assistants ffrom lst. step) would then
have enough experience to provide adequate support per-
sonnel for the technicians to achieve their research
goals .

Once the in-country expertise is developed, serious con-

sideration should be given to the development of 2 pest
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nanagement curriculum in one of the Bolivian Universi-
ties such as the one in Santa Cruz where an experienced
PhD entomologist, Dean Candia, could foster its develop-
nent.

Establish and maintain a national insect collection as well

as small, on-station collections to provide a pest identifi-

cation resource. This is just as basic as a library to the

research entomologist. A reference collection allows the
researcher to obtain the positive identity of a pest with
the appropriate scientific name so that a literature review
can be made and allow others to more rapidly utilize the
results of the research.

Continue, on a more sophisticated basis, the evaluation of

short-ternm pest control techniques. Many of the currently

successful integrated pest management programs in the Uni-
ted States and other countries still include pesticides as
a basic management tool.

However, the integration of chemical control into a pest
management system requires a broad-based knowledge of the
effects of the pesticide in the overall system. DBasically,
the pesticide must be effective in reducing pest dJdamage -
and produce mininum side effects such as target pest re-
surgence and the outbreak of other insects to damaging le-
vels (emergence of secondary pests) through killing their

natural parasites and predatos, etc.
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The effectiveness of these compounds must be tested in -
each avea in which they are to be used to provide this
data base. The establishment and refinement of economic
thresholds also is a basic phase of this work. These =~
measures will be necessary uatil the programs in E (be-
low) become productive.

Initiate programs in host plant resistance and biologi~-

cal control. Although chemical control offers inexpensi-

ve, short-term control capabilities (when the technology
and equipment for handling and applying them are avail-
ble), the most inexpensive control measures in the long
term are those that are self-perpetuating such as plants
that are resistant to pest attack or a pest that is con-
trolled by a native or introduced biological agent such
as a parasite, predator, pathogen, etc. Slight changes
in the current germplasm screening programs being con-
ducted z: most of the stations visited would allow pre-
liminary screeing for possible resistant sources for u-
se in future crop breeding programs. For example, pou-
ssible resistance to nematode and insect attack in the
potato varieties being screened for yield potential

at the Toralapa station cannot be evaluated due to the
entire planting being treated with pesticides that could
be controlling the pests. Also, as far as I could deter-
mine, none of the technicians include observations of

pest attack in their evaluations in variety or date of
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planting trials whether pesticides are applied or not.
However, if they are not reiieved of the pioduction for
profit aspect of the station, they probably will never
have time to make these observations.

It could be much more expensive, initially, to begin a
biological control effort, but could be a very fruitful
endeavor., However, the introduction of well known bio-
logical agents that have been used successfully in other
countries would be fairly inexpensive and potentially
very rewarding. Some recent efforts along this line
were reported by Squire (1972).

These types of control that require no action by the pro-
ducer would scem to offer the¢ most satisfactory solution
to pest problems wherc producer tcchnology, equipment a-
vailability and financial resource: nay not allow the u-
se of other control technijues. Appic and Smith (1972
have discussed these methods in mnore detail.

Initiate and maintain studies on the basic biologies of

the pests. Data on the biology of the pest for which con-~
trols are needed are basic for the establishment of a pest
managenent syste, irregardless of the management tools to
be used. Much of this type of data could be obtained by

the technicians currently working in the crops 1f some ba-
g8ic training is obtained as suggested above. For exanmple,
if damage ratings were made for the varions pests in the

soybean date of planting study being conducted at Saavedra,
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nuch information could be gained on pest abundance during
differeat periods of the growing season in relation to
plant growth stage. If these data could be developed in
relation to pest abundance data (such as light traps, efc)
it might be possible to escape najor pest damage simply
by adjusting the planting date of the crop. Data on length
of the life cycle, other hosts attacked, natural enemies,
seasonal abundance etc. of the najor pests could lead to
other alternatives for control.

Establish and maintain a means for the scientific exchange

of research results. As the nunber of technicians trained

in pest management increases, the need for the exchange of
information from station to station and from the stations
to the outside world will become more critical. No coun-
try can afford unnecessary duplication of effort and onc
way to avoid this 1is through the publication of research
results. However, the flow of information must be in both
directions to acuieve maximum benefit. Although annual
reports for each station or progress reports (essentially
status reports) issued irregularly may satisf{y the in-
country exchange, eventually an outlet for contributions
with scientific merit must be developed to provide a means
for the technician to develop his standing in the scienti-
fic community. Association with an established scientific
society such as the Brazilian Entomologiczl Society might

be considered initially.



Ward 7.

Adequate funding for all phases of research at the Experi-

ment Station wmust be committed on a long—-term basis. Pest

management systems cannot be developed without the coopera-
tion of plant breeders, agrononists, weed scienticts, plant

pathologist, nematologists, etc. Expertise in all produc-

‘tion aspects must be available to provide data for the de-

velopment of the best managcment systems. Therefore, a
firm and substantial financial committment must be made to
support the stations to provide suitable physical plant,
equipment, power and maintenance and operation funds for
all research aspects. A research station cannot be expect-
ed to be very productive in research results if the Sta-
tions are expected to provide much of their own financial
support through the sale of the products from the station.
For example, during one of my visits one of the technicians
with entomological training could not stop to discuss the
pest problems on the statinn with me because he was requir-

ed to assist in the sale of the station products. At ano-

‘ther station, the electrical generator has been inoperable

for several months and the water system has been out for
about a month., These are really intolerable situations.
This is especially true when they are coupled with low sa-
laries (See comments by Apple and Smith 1972).

Again, these coumments are meant to be constructive and I

hope they are received with this thought in mind.
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DISCUSSION OF MAJOR CROPS AND THEIR PESTS

The following section is a bricf appraisal of the visits to

the individual experiment stations.

A Santa Cruz

Saavedra Experiment Station visited March 24-27, 1976:

1.

Corn (Maize): The major pest problems observed were:

a.

Stalk borers (Diatrea spp. and Elaswmopalpus sp.?) -

almost every stalk cxamined had been bored by one of
these insects and were contributing to the consider-
able plant lodging observed.

Corn rootworms (Diabrotica spp.) - several of the

test varieties and a field of volunteer corn were
heavily damaged, with most brace roots severaly prun-
ed.

Whorlworms and earworms (lleliothis, Spodoptera, Mocis,

etc) considerable damage was observed in the volunteer
corn} but little damage in the test plots was evident
from these¢s pests.

Several other species are known to attack corn in this
area but are apparently not as scvere as those given

above,

Comments: The rescarch on lodging is good but the re-

sults could probably be improved if insect damage ra-
tings were made also. The use of a calendar spray da-
te for the borers (Anonymous 1976) is not accurate;

must be based on egg hatch. Host plant resistance
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sources to rootworms as well as high yield potential
hybrids have been identificed by researchers in Iowa
and other corn producing states. Sources for the pur-
chase or in-country productioan of hybrid corn seed

should be considered.

A summary of corn insect problens in Bolivia has been pre-

pared by Squirc (1972) and workecrs at the Saavedra Station

(Anonymous 1976).

Sorghum :

a.

Stalk borers (Diatrea sp. and probably Elasmopalpus

sp) -~ numerous plants were bored causing the heads to
lodge.

Whorlworms and headworms (Heliothis and Spodoptera spp)

no significant damage otserved, but can be serious
when heads are attacked.

Aphids (Schizaphis graninum - greenbug, Rhapalosiphum

maidis - corn leaf aphid; and other spp.) grecenbugs

are key pests of sorpghum in the United States but are
not considered to be a major problem in this area.

Sorghum midge (Contarinia sorghicola)- although no a-

dult midge were collected, nidge larvaec were found in
infested hecads and damage typical of nidge attack were
observed in numerous heads. This pest could greatly
deter sorghum production if its basic biology in the
area is known and utilized in avoidance by proper da-

te of planting, host plant resistance, etc.
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Other pests present - stink bugs, Diabrotica, rice

wecevils, flea beetles, ectc,

Comments: The stalk borers were the main pests ob-
served and varieties should be observed for possi-
ble resistant germplasm. The sorghun midge could
seriously affecct variety testing where blooming da-
tes are different and midge populations unequal.
Host plant resistance to insects and discases is a
major cffort at the Texas A&M Agricultural Experi-
ment Station at Lubbock and seed samples are avail;
able for testing if further work is desired. The
development of a hybrid seed production program or
other sources of hybrid seed will be needed to ob-

tain maximunm yield potential in this crop.

Soybeans: a list of fifteen species of insect pests has

been prepared by Hebert Zurita O (Anonymous 1976). Of

these pests, two were found to be the most important du-

ring my visit:

a.

Stem borers (Epinotia aporema)- causing considerable

damage in some of the varieties being tested. Little
damage noted in the date of planting study.
Leaf feeders (several spccies present) - a leaf tier

(Hedylepta indicata)was causing the grcates damage,

but other species of leaf feeders can be just as im-

portant.

Comments: Considerable more information could be
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gained from the variety and datc of planting studies
if observations and ratings of insecct damage could
be made. Apparently leafhoppers (Empoasca spp.), -

stink bugs and another bLorer (Elasmopalpus lipncose-

llus) can greatly affect yields in this 2rea also.

a. Stem borers (Diatrea and Elasnopalpus)- considerable

danage observed in some varieties being tested.

b, Leaf feeders (Spodoptera, Mocis, etc.) - several spe-

cies observed but none wvere doing significant dana-
ge at that tine.

¢. Numerous other potential pests were observed but --
were in low nunbers (stink buys, leafhoppers, etc).

d. Comnments: Chemicals listed for control apparently
have not been tested in the areca and tining of sprays
is questionable. Apparently ccononic thresholds are
nouv known. No observacions are made on possible -
host plant resistance to thecse pests. Oscar Terén
(1971) has preparcd a publication on the rice pest
complcx in the Santa Cruz arca.

Alubia: This introduced crop is attacked by two species

of stem borers, wireworms, leafhoppers and various leaf

feeders (and possibly nematodes). The crop was severely

stunt2d and somc plants were dying . It would appear to
be a poor choice for a crop for the area.

Sunflowers: Several pests ware observed but no major da-
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mage was noted. Squire (1972) gives the scarab beetle
(Euphoria bsliviensis) Blanchard as a major pest of
this crop.

7. Crops sampled in the arca between the experiment station
and the city of Santa Cruz.:

a. Sugarcane: the sugarcane borer (Diagtrea sacharalis),

a weevil (Metamasus bilobus H.) that bores in the s-

talk and a spittlebug were the only pests observed.
Both species of borers would appear to be serious
pests. An excellent review of pésts in this crop
was published by Candia (1963).

b Cotton: the pink bollworm (Pectinophora gossypiella)

and two specics of weevils would appear to form the
key pest complex of this crop. Once chemical spray-
ing is initiated to control these pests, numerous
secondary pest problems may emerge (ex. Heliothis
spp.) . Several reviews of the pest complex on this
crop are available (Squire 1972, Candia 1971, Candia
19?,Candia 1974, Huddleston 1972, and others).

General Comments: Although there is pressure to produce

high yields to makc¢ money to provide funds tr support the ex-
periment station, there appeared to be a considerable amount
of good research being conducted at this station. However,

I believe my comments on the entomological problems could im-
prove the results of this research. Also, additional funding

for improvement ol facilities and equipment could greatly in-
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crease the potential of this station.

The publication of a practical guide for production of the ma-
jor crops in the area (Anonymous 19755 was an excellent idea
and should assist in getting the research results to the pro-
ducers where it can be used.

The probable scientific names and methods of control of the
pests discussed in the previous section are included in this
document.

B. Cochabamba

Four experiment stations were visited during the periods of
March 22-23 and 28-31, 1976, inclusive.

1. Toralapa Experiment Station (including observations made

on the samec crops at a nearby town, Tiraque, and San De-
nitc):
a. Potatoes:

1) Leaf tier - appears to be the most serious leaf
fecder.

2) Thrips, aphids (Macrosiphum solanifolli) and
leafhoppers (Empoasca spp.) - are more serious du-
ring the seedling stage and apparently need to be
controlled to get good early pgrowth.

3) White grubs (Cyclocephala melanocephela (F.), Bo-

thyrus burmeisteri (Steinheil) and Ontherus sulca-

tor (F.)) and cutworns (various Lepidoptera larvae)
these insects fead on the tubers in the soil and

were the most important insect pests of this crop
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observed., Up to 25% of the tubers in one field
were damaged by these pests which resulted in the
putrification of some of the tubers.

Other pests include various other leaf feeding
beetles, lepidoptera larvae and aphids but very
few of these werc collected during my visit., S-
quire (1972) lists the agromizid fly potato sten
berers (Liriomyza spp.), the potato stenm weevil

(Trichobaris trinotata (Say)), a weevil (Premno-

tripes latithoraz (Pierce)) and gelechild moth

(Gnorimoschema operculella (Zeller)) that attack

the tubers, and the potato ieaf skeletoniser

(Acordulecera sp.) as being serious pests of po-

tatoes in certain areas. He indicates that the
tuber infesting species can be spread by nlant-

ing infested seed wieces, therefore, inspection

n

0of seed picces and destruction of infested pie-
ces couid reduce the spread of these pests. Se-
veral other minor pests are also discussed.
Comments: The treatment of all plots with syste-
mic insecticides and nematocides make it imposs-
ible to screen for host plant resistance to these
insect pests or for the more serious nematode pro-
blem . The new introductions need to be screened

in at lecast one row, replicated plots in an un-

treated, hecavily infested area to get leads for
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resistant genotypes. Tests need to be conducted
to be certain that the nematocides also alleviate
the white grub, cutworm and thrips and leafhopper

problems.

Wheat, Oats and Barley:

1)

2)

3)

Aphids (greenbugs - Schizaphis graminum and corn

leaf aphids? - almost black in color) - appear to
be the major pests but even these are said to be

a problem only one year out of five.

Probably grasshoppers, cutworms and armyworms are
problems in some years. Squire (1972) also lists

the stem borers such as Elasmopalpus lignosellus

(zeller)as pests.

Comments: Several chemicals are available for the

control of the greenbug and host plaﬁt resistant
sources will soon be available for'wﬁeat from Te-
xas and Oklahoma. Oats and barley are not attack-
ed by the greenbugs as severely as wheat. It may
also be possible to introduce some of the green-
bug parasites and/or predators under study of O-

klahoma State University, Stillwater.

Arbeja:

No major insect pest problems were observed, this in-

troduced forage type would appear to offer good possi-

bilities from the pest standpoint.

Haba:
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Aphids - two species of aphids were found, the s-
maller one was nost abundant. Both species attack
the seed head and appeared to cause blasting of

the secd pods.

Lepidoptera larvac (unknown spp.) - attack the seed
head and the¢ plant terminal, causing considerable

damage to both plant parts.

Comments: These pest problems will probably be-

come more severe and become limiting factors as
the number of acres planted increase. Permanent
control measures should be sought if this becomes

a popular crop.

Lupinus:

1)

2)

3)

Stalk borer (Coleoptera - Cerambycidae?) - this
pest was not collected or observed but the tech-
nician, Freddy Villazdn, said almost total érop
loss can occur from this pest early in the season.
He thinks it is the same insect found in some cf
the native weed species.

Some lcaf feeding was observed but I could not be
sure which insect was involved. Probably the s-
mall lepidoptera larvace collccted.

Feeding damage to the blossoms also was observed,
but no insects were clecarly associated with the
damage. It could be due to the weevils, other

beetles or small lepidopterz larvae found.
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1) Aphids (spotted alfalfa aphid, Theriophis macula-

ta, and the pea aphid, Macrosiphum pisum) - were

-

present in small numbers. The pea aphid appeared

to be under natural contol due to parasitism by

the larvae of a snall wasp (species undetermined)

2) " Alfalfa caterpillar (Colias eurytheme¢) -~ was pre-

sent in small numbers. Two diseases specimens

were observed.

3) Conments: This

crop was sampled near Tiraque.

Varieties resistant to these aphid pests have

been developed
ed.

General Comnments: Mr.

in Arizona if this source is need-

Freddy Villazdn appeared to be ve-=

ry interested in the insect work, even has a small insect

collection of his own,
the short or long term
station seemed to have
was no electricity and

be somewhat in necd of

and night Le a good candidate for
training program. In general, the
a multitude of probhlems. There
the physical structures secmed to

repair. The most serious problems,

however, were (l) an introduced weed that is becoming a

very se rious problem and (2) an apparcent lack of scien-

tific approach (no or few replications in the experiments,

no observations on plant resistance, pest species not

known by scientific name, etc). However, I did not ohserve

the pressure to produce products for salz, perhaps because
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of the lack of suitable land. I believe a great deal of

resources and cffort should be put into developing this

center, with major emphasis on potato research.

San Benito Experiment Station

a.

1)

2)

3)

Peaches:

Borers (Chrisobothris sp)-were the main problems,

Several trees were apparently killed by this pest
and secondary diseases, and numerous other trees
were severely damaged. The entomologist, Ing. A-
gron. Radl Hinojosa (1971), has studied this pest
and has worked out a spray schedule with dieldrin
for its control. But this may be the reason for
the appearance of the spider mite problems.

Spider mites {protably Tetranychus spp.) — are an

occasional problem, causing leaf damage and occa-

sional foilage loss if mnot controlled.

Comments: Additicnal studies are needed to re-

golve the horer - spider mite interaction. i al-
so noted some differences in the amount of damage
from the borer in some varieties and differences
in susceptibility are known in stone fruits to o-
ther Lorer species. 7This aspect should be inves-
tigated. Some trecs were allowed to set too ma-
ny fruit and resulted in severe damage to some
trees. Better management of the trees is needed.

San José scale (Quadraspidiotus perniciosus (Com~
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stock)) is also a serious pest at certain times
(Squire 1972).

2) Grapes:
Mr. Hinojosa said the main problenm was bird dama-
ge and secondary insect invadere. Therefore, I
did net spend much time with these plants. Scui-
re (1972) lists the caterpillars of the sphingid

moth Pholus vitis (L.) as a sporadic pest which

can result in complete defoliation.

General Comments: Except for the wheat program, the major

emphasis secmed to be on production to earn monecy for the sta-
tion. The entomologist could not stop to discuss their pro-
blems with me on onc of my visits because he was too busy help-
ing sell the peaches.

Also, I saw no attewmpts being made to measure the yields of
the various varieties. 1If this type of information is no
longer needed, I question the nced for the apparent emphasis
on this crop. The same comments would apparently apply to

the grapes, although they were not Leing harvested during my
visit, and my assumptions could be wrong.

The wheat program seemed to be making progress, however, I

did not discuss this program in great length. The number of
replications being used could be a problen.

3. Chipiriri Experiment Station

a. Forage crops:

1) Estilosantos (tropical alfalfa) - although some
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pest fceding damage was observed, the rapid growth
of the plants scemed tc overcome the injury. This
crop also competed wall with the native grasses,
howcver, it was not under cutting or grazing press-
ure.

2) Phaesoleus macrophyllum - 2o najor pest problems

were observed, but the crop was not conpeting well
with the native grasses. Stands would probably not
compete under grazed conditions.

3) Centrocyma - this crop had many pest problems (va-

rious leaf feeding bectles especially) and had ve-
ry poor growth. No potential shown.

Rice:

1) Grasshoppers (various spp.) - were causing consi-
derable leaf damage and were probably the cause of
some of the seed blasting I observed. A very se-
rious pest,

2) Stink bugs - were collected in great numbers and
fecding by thesc pests on developing seads would
result in reducecd sced size and possibly abortion
of the seced if fecding is done early.

3) Several other potential pests were Seen in small

numbers (rice stem borer, leafhoppers, etc.).

Citrus:

1) Aats - three pest specics were observed in fairly

large numbers. These are major problems during
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harvesting due to the hazard of getting stung.

Leaf cutting ants (Atta spp.) are a scrious pro-
blem, c¢specially in smaller trees,

Termites ~ these pests begin tunreling in dead

wood in the tree and apparently begin to attack li-
ving wood, according to the technicians at the sta-
tion. Squire (1972) indicafed that these are not
considevred to be major pests.

Scales ~ sgseveral species were observed, the red s-
cale seemed to predominate and was a fairly serious
probliem. Squire (1972) lists these as the major
pests of citrus and gives a list of the major spe-
cies involved.

Several lcpidopterous leaf feeders were observed
and had done considerable damage to some plants.

Numerous species of leafhoppers were collected.

Cocoa:

Scales - scemed to be the most serious problem as
the high populations were causing leaf death on ma-
ny of the trees. The species probably involved was

Pseudococcus citri (Risso) (Squire 1972)

Several other potential pests were observed. Seve-
ral of the potential pests ofi this crop has been

given by Squire (1972).

Rubber: no insect samples were taken, but these trees

seemed to receive the best care. The capsid Helopeltis
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sp. is given by Squire (1972) as the only known pest.

La Jotc

a. Rice - very similar to the Chipiriri Station, except
even higher stinkbug populations were observed. Also,
fairly high levels of damage by stem borers was evi-
dent but the insects had emerged.

b. Rubber - several sweeps were made with the insect net
but no major potential pests were collected, nor was

there any apparent insect damage.

¢. Banana - no major pests were observed.
d. Tea - considerable damage was being caused by leat

cutting ants.,

General comments: The major problc¢ms with these last two

stations probably stem from their roemoteness. 1 saw a to=-
tal lack of the scientific approach. But, living without
electricity for almost a year and water for over a month
would tend to dampen anyone’s scientific approach. The
rice variety trials were unreplicated except that they
were repeated at the two locations. No observations were
being made on pests or diseases, as far as I could deter-
mine.

Yield data are apparently not taken on crops other than
rice as the workers took fruit from the trees at random
to eat. From my brief visit, I certainly wondered what

was being accomplished at these two stations.
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cC. La Paz

Three expeviment stations were visited during the period April

1-5, 1976,

inclusive. D-<e to the similarity of the problems,

major crops at these stations are discussed together after brief

comments on each station and their specialty crops. (I was ac-

companied on this trip by Ing. Jorge Alarcdn M.).

1. Caranavi (Santa Ana, Vivero) Experiment Station:

a.

d.

Beans (Forage) - had considerable leaf damage appa-

rently from grasshoppers and beetle (Chrysomelidae)
leaf feeders. Also caught a nuwmber cf species of

leafhoppers.

Cocoa - was not being attacked by the scales found

at the Chipiriri station, but heavy populations of
aphids were found in some trecs. Considerable da-
mage could have occured if lady beetles had not be-
gun to control the population. Also collected se-
veral treehoppers. Most of the fruit showed insecct
damage and it appeared that some flowers aborted
due to insect damage (I could not determine the cau-
sitive agent).

Avocado - no major pests were observed. Several
leafhoppers and some butterflies were collected in
sweeping the plants.

Comments: no one wvas available at the station to
discuss the crops or the experiments, so I could

not learn much about their work. However, the
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apparent lack of experiments is probably due to
this station functioning as a nursery to provide
root stock for the local producers. However, it
would appear that a better image could be present-
ed as the c¢ntire area was very weedy. I believe

a better cover crnp could be deviied to give a
better image and show a better utilization of the

land for visiting producers.

2. Coroico Experiment Station:

a.

Tomatoes - small plots of scveral varieties were
being tested. Considerable plant death was observ-

ed and was apparently due to a combination of root
feeding insccts, nematodes and damping-off or other
diseases. Some lcaf damage was observed from leaf
feeding beetles. Squire (197€) lists a number of
sa2rious pests of this crop; including the agromizid
stem borers (Liriomyza spp.) that also attack pota-
toes.

Cyfromanda (Limatomate)- several plants around the

station office werc seriously affected by some pest
or malady. The main planting was under heavy attack
by two species of trec hoppers (Membracidae). Both
terminal plant growth and flowering parts were be-
ing damaged, the latter apparently causes abortion
of the fruit.

Comments: This station had a much better appearance



Ward 25.

and several fairly well planned experiments (in
comparison) sccmed to be in progress. However,
some of the tests (eg. coffee fertilization test)
did not appear to be raplicated and the drainage

s

[

characteristics of the soil in the three are
being used seemed to differ greatly.

Also, it would help if signs werec placed along

the road as we spent almost an hour trying to ©¢ind
the station.

Chulumani Experiment Station: Ing. Alarcdn explained

that the principal function, again, was to provide
root or seed steoeck to the local producers. However,
some demonstrative type of work such as orchard reno-
vation was in progress and was showing some good re-
sults. Certainly this was the station with the best
appearance. I did not get a chance to se¢c the inside
of the buildings, but if the station grounds are any
indication they were in better condition also. The
station director scemed to be well informed as to what
was being done on the station. I would consider this
tc be a pgood modecl to follow in these regards.

Major Crops:

a. Citrus -
1) Scales - at least threec species were observed
and one of them (red scale) was doing consider-

able damage at the Chulumani Station. The white
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scale (mealybug?) was said to be under natu-
ral control by a species of ladybird baetle
(brown with a black dot on each elytron).
Aphids and other scalas were being attacked
by three or four species of smaller ladybird
beetles (Scymnus?).

2) Mediterranean Fruit Fly (Ceratitis capitata)

This introduced pest scverely threcatens ci-
trus production and serious attempts should
b2 made to slow its spread in this country,
Squire (1971) bricfly reported on attempts

to use biological control.

3) Citrus rust mites (Phyllocoptruta olaivora?)

are causing scrious problems due to the dis-
coloration of the fruit which -akes it un-
suitable for expaort,

4) Leaf cutting ants (Atta spp.) - cause consi-
deraltle damage to all crops due to excessive
removal of leaves from the plants, especially
small plants.

5) Aphids - were attacking terminals on several
plants but were being feed upon by the lady~
bird beetles. It appears the aphids would be
a problem if the ladybjrd beetles were killed
spraying.

b. Coffee - I was told that there were no major pesgts
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of coffec, but I found evidence that 15-20% of the
coffce beans in one area were badlvy damaged by so-
me ingcct (s8). Two species of trechoppers (Membra-
cidae) and a spittlebug (Ccrcopidae)vwere found ro
be causing some damage. Numerous leafhoppers and
several Hemiptera were observed aise, It appears
this crop may have some se¢rious, unrecognized past
problems.

However, Squire (1972) did not reccognize any se-
rious pests.

Bananas - Although serious leaf death was observ-
ed in several arcas, I wes unable to sample this
crop. The symptoms observed were reported to be
the results of a discase.

Coca - appeared to be the most serious threat to
agricultural foecd production in thce area. It ap-
peared that all new land being put intoe prcduction
was being devoted to this crop.

Only onc major pest of this crop, larvae of the

moth Eloria captiosa which defoliates the plants,

was given by Squire (1972).



>
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SUMMARY

In summary, Bolivia's agricultural food production potential
could be greatly increcased through increased research cfroxts
and financial support in all areas of rescarch. This would
geem to be especially true in the field of entomology wheuve
few trained specialists are available. Bolivia is now plagucd
by many of its own, native pests as well as many introduced
ones. Without a concerted effort in the near future, the in--
sects could win.

During my visit I was able to collect many species of insrcts
from the major crops of Bolivia. The quantity collccted was
largely due to the assistance of my wife, Norma Ward and the
technicians of CID and the experiment stationms. To provi.c

a lasting contribution to the dovelopment of an Entomolo,ical
program in Bolivia, the several thousand inscects that were
collected are beinyg curated so that they may be sent to the
proper specialists for identification. Once identified, this
material will be returned to the proper bolivian officialis to
provide a nuclieus for the development of an agrenomic insect
pest museum collection. Althcugh many of the pests I coliscce-
cd have been identified previously, as far as I could deter-
mine none ¢f the specimens werc rzturned to Bolivia to provide
this valuable resource kbase. Such a collection will be inva-
luable to the development of the field of Entomology in Doli-

via.
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If the recommendations made in the overview section of this re-
port can be ful{illed, it would appcar that the realization of
a very cffective and well respected system of agricultural ex-

periment stations could be achieved.
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