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Fig. 1. Eared doves in a sorghum field, Cauca Valley, Colombia.



ABSTRACT*

“Activities during the firat full year of this station centered around
more detailed investigations of previously reported vertebrate damage
‘problems in Colombis. Efforts were made to delineate those considered
'gerious and warranting intensive research. Those mesting this criteria
include eared dove (Zgnaids auriculats) in soybeans and sorghum;
dickcissel (Spizs amgricans) in rice and sorghum; shiny cowbird

'y in corn, rice, and sorghum; parrot (Psittacidae
family) in sorghum and other crops; and rodent damage to coconuts and
rice.

Data were sccumulated on food habits, breeding seasons, and other .
aspects of eared dove biology.

Preliminary studies in the rice-growing areas of Nicaragua 1hd1cat|d
high populations of cotton rats (Sigmodon sp.) and severe damage to the
rlce crop. Field trials using zinc phosphide achieved good control of
the rats. .

#This research was conducted with funds provided to the Bureau of Sport
Fisheries and Wildlife by the Agency for International Development
under the project "Control of Vertebrate Pests: Rats, Bats, and
Noxious Birds," PASA RA(ID) 1-67.
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Obiectivey

The objectives of the program are to conduct resesrch in developing - -
ssfe, effective, and economical methods of reducing and/or controlling
losses of food and fiber crops caused by birds and mammals and to .
develop Latin American capabilities in this specislized field,

Program

Mr. Danilo Valencia G., ‘graduate of the Universidad de Narino, Facultad
de Ciencias Agricolas, was assigned to the project by the instituto
Colombiano Agropecuario on June 7, 1971,

Research activities were somewhat limited by the lack of laboratory
facilities and equipment. Two four-wheel drive vehicles were received
by the project during the latter half of the year. All laboratory and
office equipment has now been received and completion of project
laboratory and office facilities 1is expected in January of 1972 (Fig. 2).

As intended, activities were expanded to include parts of Latin America
other than Colombia. A research program was initiated in Nicaragua in

response to a request from the AID Mission in Managua. Studies wera in
cooperation with the Banco-Nacional de Nicaragua, Departamento Tecnico

Agropecuario.

Two representatives from the Latin American Region were scheduled to
attend the Vertebrate Damage Control Workshop at the Denver Center.
Cancellation of the Workshop postponed this phase of the training
program indefinitely.

RESEARCH ACTIVITIES

I ationg of the Extent an
D. to cultural Cr 0

Introduction

Prior to the eatablishment of this field gtation, DWRC biologists made
several field surveys in Colombia and other Latin American countries
to obtain information on vertebrate damage problems in agriculture.
The results of the surveys in Colombia were summarized in the 1970
Annual Report. Most of these reports were based on conversations with
personnel from the AID Mission, ICA, farmers, and others knowledgeable
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Fig. 2. Project laboratory and office facilities will eventually be housed in this building on the ICA
Experiment Station at Palmira, Colombia.



about the vertebrate pest problems in Colombia. Limitations dus to
tine, transportation, and other factors did not permit thorough and
firsthand observations. During 1971, station personnel investigated
these and other reports in an effort to delineate the most serious
probleas and dstermine where rasearch should be directed.

Procedures

Pirsthand investigations were made of most of the previously reported
problers as well as others which were received. This involved
observations of reported damage and discussions with personnel involved
with the problem. Whenever possible, the species were identified,
population estimates made, and dsmage evaluated. The observations and
information obtained determined whether intensive investigation was
warranted.

Results and Diacunliog

Additional reports, to those listed in 1970, of vertebrate damage
problems in Colombian agriculture are summarized in Tables 1 and 2.

Based on current knowledge, the following items appear to be the most
serious vertebrate damage problems in Colombis and future research
efforts will be concentrated in these areas. Station personnel will
continue, as time permits, to investigate other reported problem
situations and evaluate their relative importance.

Birds

The eared dove (Zenaida auriculata) is the most serious vertebrate
pest in Colombia. The problem is most severe in the Cauca Valley,
vhere doves damage emergent soybeans and maturing sorghum. This dove
is also a pest in other countries of South America and causes serious
damage to crops in Argentina and Uruguay where other workers are also
seeking a solution to the problem. Contacts have been made with these
investigators.,

The dickcissel (Spira americana), a migratory species, is an
agricultural pest in Central and South America. Because of its
migratory nature, damage is seagonal, sporadic, and irregular but most
serious when it occurs. The dickcissel is implicated in rice and
sorghun damage in Colombia, Venezusla, Costa Rica, Mexico, and
Nicaragua and has been described by Slud (1964) as “the supreme pest of
t:; rice fields." Although seasonal, the problem warrants considerable
affort.



TABLE 1.

Location of additional bird damage problems to agricultural crops in Colombia, 1971

Common name of birxd

Department Scientific
Location (State) English Spanish name Crop and stage Time
Los Meta Bobolink Arrocero Dolichonyx Rice~Planting March
Llanos oryzivorus
Tumaco Rarino Small birds Chisquas ? Rice-Maturing ?
Caucagia Antioquia Parrots Loros Family: Cacao-Maturing From 4 months
Parakeets Periquitos Paittacidae . before harvest
Aracataca Magdalena Vultures Gallinazo Pamily: 0il Palm-Maturing ?
Cathartidae
Turbo Antioquia Vultures Gallinazo Family: 01l Palm-Maturing ?
Cathartidae
Valle del Valle Shiny cowbird Jolofo, Tordo azul, Molothrus Sorghun-Maturing Jan~March
Cauca Pajaro vaquero, bonariengis Aug-Sept
Chamon
Valle del Valle Shiny cowbird Jolofo, Tordo azul, Molothrus Corn-Maturing. Dec~-Feb
Cauca Pajaro vaquero, bonariensis July-Aug
Chamon
Valle del Valle Shiny cowbird Jolofo, Tordo azul, Molothrus Corn-Emerging March-Sept
Cauca Pajaro vaquero, bonariensis
Chamon
Valle del Valle Shiny cowbird Jolofo, Tordo azul, Molothrus Sorghu=-Emerging March-Sept
Cauca Pajaro vaquero, bounariensis

Chamon

(continned)



TARLE 1. (Continued)

Valle del

Valle del

Valle

Valle

Tolima

Valle

Valle

Shiny cowbird

Eared dove
Cattle egrets
Small bixds

Doves

Small birds

Jolofo, Tordo azul, Molothyus

Pajaro vaquero, bongriengis
Chamon
Kaguiblanca Zenajda
auriculats
Garzas el ganado Bubulcug
Chisquas ?
Torcazas ?
Chisquas ?

Rice-Maturing

Sorghus-Maturing
Rice-Standing
{knocking over)

Sunflower-Maturing
? -Maturing

Grapes

Jan-Feb
June—-July

Jan-March
Aug-Sept
December ?

October




TABLE 2. Location of additional mammal damage problems to agricultural crops in Colowbia, 2971

Location

(State)

Common name of mamsal

Engligh Spanish Fanily name Crop and stage Time
Caucagsia Antioquia Squirrels Ardillas Sciuridae Cacao-Maturing From 4 months
before harvest
Caucasia Antioquia Rats Ratas Muridae Cacao-Maturing From & months
before harvest
Turbo Antioquia Rats Ratas Maridae 011 Palm-Maturing
ICA Valle Opposus Chucha Didelphidae Pineapple-Maturing November
Tumaco Harino Rats Ratas Muridae 0il Palm~Young plants All yesr
and maturing
Turbo Antioquia Bats Murcielagos Phyllostomatidae Bananas-Maturing All year
San Intendencia de Rats Ratas Muridae Coccante-Maturing All year
Andres San Andres y
Providencia
Tumeco Narino Rats Ratas Muridae Coconutg-Maturing All year
Kl Bssto Santander Bats Murcielagos Phyllostomatidae Kisc. fruits-Maturing All year
Kl Baato Santander Vampires  Vampiros Desmodontidae Coats (asnemis) All yesr




The shiny cowbird (Molothzus honariensis) was previously reported as s
pest in rice and sorghum, Station biologists have cbserved sgvere
dazage to corn by shiny cowbirds and received numerous reports of such
damage from throughout the Cauca Vallsy. Evidence indicates that this
is one of the moxe serious bird damage problems in Colombia.

Mamberas of the parrot family (Psittacidae) have besn mentioned as a
problem in agricultura throughout the tropics. Although station
biologists have found only local situations in Colombia where this type
of problem would be considered serious, the problem warrants further
scrutiny.

Manmals

A nunber of mammal species have been reported as serious agricultural
pests, but further investigations have indicated that most of these
reports were based on limited and rather localised problem situations
vhich would not warrant intensive investigation.

Rats cause damage to coconut crops. This probiem was investigated in
two areas and is considered to be the most serious agricultural rodent
problem in Colombia.

Rodent damage to rice has also been reported as a serious problem in
Colombia. Although a severe damage situation is not evident in
Colombia, we will continue to monitor the problem. In Nicaragua, there
is a serious ricefield rodent problem, and similar problems have been
reported in Venesuela, Honduras, El Salvador, and Bolivia. Our
research in Nicaragua will receive primary emphasis and may be
complemented by work in other areas.

Table 3 summarizes the vertebrate damage problems considered to be most
serious in Colombia.

Introduction

In order to establish major vertebrate damage problems in the Caucas
Valley, a broad spectrum of agriculturists were queried.

11



TABLE 3. Vertebrates considered to be of serious economic importance to agricultural crops in Colombia, 1971

Common name of animal

Scientific
English Spanish name Crop Stage Location Departnent Time
Brown-throated Cara sucia Aratinga Sorghum Maturing Valle del Cordoba January
parakeet pertinax Sinu
Brown-throated Cara sucia Aratinga Corn Maturing Valle del Cordoba Aug & Jan
parakeet pertinax Sinu
Dickcissel Sabanero Spiza Sorghum Maturing Espinal Tolima Nov & March
americana
Dickcissel Sabanero Spiza Rice Maturing Los Llanos Meta Dec & Jan
gmericana
Eared dove Naguiblanca Zenaida Sorghum Maturing Valle del Valle Feb~March &
auriculata Cauca Aug-Sept
Eared dove Naguiblanca Zenaida Soybeans Emerging Valle del Valle Sept-0Oct
auriculata Cauca March-April
Shiny cowbird Jolofo, Tardo azul, Molothrus Sorghum Maturing Espinal Tolima Dec-Jan
Pajaro vaquero, bonariensis
Chamon
Shiny cowbird Jolofo, Tardo azul, Molothrus Sorghum Maturing Valle del Valle Feb-March
Pajaro vaquero, bonariensis Cauca Aug-Sept
Chamon
Shiny cowbird Jolofo, Tardo azul, HMolothrus Sorghum Emerging Valle del Valle March & Sept
Pajaro vaquero, bonariensis Cauca

Chamon

(continued)



TABLE 3. (Continued)

Shiny cowbird Jolofo, Tardo azul, Molothrus Rice Maturing Valle del Cordoba September
Pajaro vaquero, bonariensis Sinu
Chamon

Shiny cowbird Jolofo, Tardo azul, Molothrus Rice Maturing Espinal Tolima July & Aug
Pajaro vaquero, bonariensis
Chamon

Shiny cowbird Jolofo, Tardo azul, Molothrus Rice Maturing Valle del Valle Jan-Feb &
Pajaro vaquero, bonariensis Cauca June-July
Chamon

Shiny cowbird Jolofo, Tardo azul, Molothrus Corn Maturing Valle del Valle Dec~Feb &
Pajaro vaquero, bonariensis Cauca June-July
Chamon

Shiny cowbird Jolofo, Tardo azul, Molothrus Corn Emerging Valle del Valle March & Sept

i Pajaro vaquero, bonariensis Cauca

Chamon

Rats Ratas Rattus sp. Coconmuts All stages San Andres - All year

Tumaco Narino All year
Turbo Antioquia All year
Rats Ratas Sigmodon sp. Rice 40~-80 days Various ? ?
after

planting




Procedures

A questionnaire was designed in cooperation with the Oficina de
Economia Agricola Regional No. 5, primarily to obtain information about
the eared dove and the damage it causes. Information on other
vertebrate damage problems was also obtained. Four hundred and
seventeen questionnaires were mailed to members of La Sociedad de
Agricultores y Ganaderos del Valle del Cauca.

Results and Diacussion

Fifty-one (12.2%) responses were received. Of these, 78.4% reported
vertebrate damage problems. Those not reporting problems were
primarily cattle, poultry, and sugar cane producers. Ninety-five
percent of the respondents reported damage by the eared dove,
principally in soybeans and sorghum. Damage in soybeans was reported
by 75%, in sorghum by 47.5%, and in corn and rice, 17.5% and 102
regpectively. Sixty-seven percent of the respondents atated that they
believed the numbers of eared doves has increased over the past 5 years.
Damage by other vertebrates was reported by 55.6%, of which 40% was
damage to corn and rice by the shiny cowbird. Parakeet damage,
primarily in sorghum, was reported by 102 of the respondents. Rats
were Implicated as a problem by 10% of the replies, but all consisted
of damage in storage facilities and/or poultry aviaries.

Eared Dove Damage in the Cauca Valley

Introduction

The eared dove oi South America (De Schauensee, 1964) is represented
by four subspecies in Colombia (Fig. 3). Agricultural damage caused by
this species has been reported from several countries including
Argentina, Uruguay, and Trinidad.

Bucher (1970) considers the major factors contributing to eared dove
population irruptions and agricultural damage in Argentina to be (1)
"The creation of a 'mosaic pattern landscape' made up of thornshrubs
and croplanda. This situation offers both roosting-breeding places and
abundant food supply," and (2) "The intensive gowing of sorghum (for
grain and grazing). That allows the existence of an important source
of food during a long period of the year." A similar pattern is
evident in the Cauca Valley of Colombia where agricultural losses by
this species are severe,

14
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Fig. 3. Approximate distribution of the eared dove in Colombia.



To develop techniques of damage control, a knowledge of the biology of
the animal involved 1s indispensable. The application and
effectiveness of control techniques are often based on an understanding
of reproductive patterns, population dynamics and behavioral patterns
of the target species. In many cases this information is readily
available, but little has been published on the eared dove. These
studies were designed to learn more about the life history of the
eared dove in the Cauca Valley.

Procedures

Data were accumulated by field observations and collection of specimens
for later laboratory analysis during trips' made throughout the
Departamento del Valle (Fig. 4).

Results and Discussion
Populations and Damage

In 1971, searches for large concentrations of eared doves were
fruitless until February 9 when, in an area between Zarzal and
Roldanillo, between 200 and 300 pairs of doves were observed flying,
loafing, and feeding near irrigation canals. Two days later, over 2000
doves were observed in the same location. On February 16, 9 doves were
collected and examined. Necropsies revealed that all mature birds were
preparing to nest. A nesting site was located on February 25. We
extrapolated that a large number of young birds would fledge at the
time soybean planting was at its peak. In areas close to this nesting
site some damage to emergent soybeans was occurring. Due to the
unusual amount of precipitation in March, the predicted dove/soybean
problem did not materialize because the growers were unable to plant.
This may be why the birds diffused throughout the area causing only
minor isolated problems. Large concentrations of doves were located
again in June near Bugalagrande and Palmira, where they were observed
damaging sorghum., In July, sorghum damage was observed near Roldanillo.
By the middle of July hundreds of doves were again nesting for the
second time at the same site. Isolated reports and observations of
dove damage to sorghum continued into December; the largest
concentrations of doves were observed in September. In contrast to the
period October through December 1970, doves were numerous and quite
evident throughout the valley from Cali to La Union and numerous
reports of damage were received. There were also large concentrations
in and around ICA and CIAT facilities near Palmira.

16
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Nesting

On February 25, 1971, a nesting concentration of eared doves was
located in the foothills near the village of La Seca in an area of
approximately 20 hectares. The vegetation of the area is principally
of a xerophytic type dominated by cacti and thorny shrubs.

Detailed examinations were made of 50 neats. They were simply
constructed, consisting of small twigs, 6 to 8 inches long and lain
together forming a shallow cup. The average height above ground was
2,5 m; however, nests were seen on the ground and in the tops of trees,
cacti, and shrubs. A typical nest is illustrated in Figure 5.

Of the 50 nests examined, 19 contained one or two egge. Three
contained eggs that had apparently been destroyed by avian predators.
Four nests contained one egg and one nestling and 26 nests contained
One or two nestlings. One nest had three nestlings estimated to be
3 to 5 days old. Each nest examined was marked and checked again on
March 17. Moat were found empty at that time,

Intensive nesting activity was again noted in the area in July and 57
nests were examined. Of these 33 contained two eggs, 7 contained one
egg each, and 17 contained one or two young. Nesting activity was
again observed in the area in December. Nests of eared doves
containing eggs and/or young have been found throughout the year.
However, these are usually found singly.

In December, one additional nesting site was located west of Buga. It
1s likely that there are other areas in the Cauca Valley where doves
are nesting. Suspected areas are near Buga, Bugalagrande, Tulua,
Ginebra, and Palmira, in the central mountains, and near Vijes, Yotoco,
and Cali, in the Western Andes.

Table 4 shows the relative aizes of eared dove gonads collected at
various periods during the year. Evidence to date indicates the major
breeding period is from about December through February with some
breeding activity occurring again around July-August. Collections will
continue,

Of 14 eggs measured, the average was 29.78 x 22.86 mm. These eggs
were slightly larger than those reported for the mourning dove
(Zenajdura macroure) and slightly smaller than the white-winged dove

(2ggu1da agiatica).

18



Fig. 5. Eared dove nest and young.



TABLE 4. Messurements of reproductive organs of eared doves
collected in the Cauca Valley, 1971. ,

Bymber collected Igstes messurements QVALY DeasUremants

Month Male PYemale Mean Range Mean Range
¥ebruary 5 ¢ 4 190 om  160-210 56 m  20~90
April 3 & 149 om 70-180 3l mn 20~-40
August 9 11 160 mm  90-190 3B m  20-90
September 74 57 90 mm  20~190 25w 20-90
October 23 38 87 m 20-190 21 mm 20-40
Novembar 21 24 128 mm  30-200 24 pm  20-60
December -9 22 173 am  130-2]0 44 mm  20-120

Total 152 144 20-210 20~120
Pood Habits

Two hundred and seventy-three eared doves were examined during the year.
One hundred and seven different food items were isolated. Most of
these were weed seads and seeds of various shrubs, trees, and other
plents. The only nonvegetable material was grit and shells of small
snails. Seeds and/or parts of five commercial agricultural crops were
among the items identified. Theme are sorghum (Sorghym vulgare), rice
(Oxyza sativa), Adzuki bean (Phaseolus sngularig), corn (Zea mays), and
soybean (Glycine max). The relative percentages of items found in 278
eared dove crops are summarized in Table 5.

20



ga;pgas. Relative percentages of items found in eaxed dove crops.

¥requency of

!bod-itanl Ko. of spacimens occurrence
Soybean seed 42 ' 14.09
Soybean cotyledon 7 2,33
Sorghum seed - 180 60,40
Corn seed 7 2,33
Adsuki bean seed 27 9.06
Rice 2 ‘ 0.67
Other 33 11.08

The incidence of soybean cotyledons was much less than expected since
all previous information indicated damage was wmost severe after
emergence and that cotyledons wera the preferred item. These results
may indicate that most feeding took place prior to emergence and that
the seeds themselves were the preferred items. We suspected that
soybean seeds found on the surface after planting wers picked up by
the birds and that the seeds attractad additional depredating birde
possibly increasing damsge to emerging plants.

Feeding on Adszuki bsan may also result from spillage during planting
or from shattered dry pods just prior to or during harvest.

We suspect that rice, corn, and sorghum are usually taken after
harvest, Large numbers of doves were observed in partially harvested
sorghun fields, where they apparently prefarred the harvested portion
to the standing sorghum,

21



Control

Current methods of eared dove control in Colombia include pajareros
(bird scaring personnel), scarecrows, rockets, firecrackers, and
shotguns. Observations and information received indicate that these
methods are not very effective, at least as they are currently
practiced. It is possible that considerably more damage to emergent
soybeana or mature Adzuki bean results from trampling by pajareros
running through the fields than that caused by doves.

Carbide exploders were not effective when used after a large
concentration of doves had already become established in a field,
However, some success was achieved when exploders were placed in
soybean fields immediately after planting and operated several days
after emergence. Concentrations of doves did not occur in fields when
this technique was employed. Shotguns, cracker shells, firecrackers,
and other frightening devices were also unsuccessful in frightening
large flocks of birds out of fields; however, 1f employed before bird
concentrations build up, results similar to those of exploders may be
achieved.

Preliminary chemical trials were conducted with Methiocarb (DRC-736)
and Avitrol (DRC-1327). Affected birds were observed only on three
occasions. In none of these tests did the affected birds repel or
frighten other doves in the area; however, more extensive studies are
planned.

There is interest in the development of high tannin bird resistant
varieties of sorghum. Doves seem to prefer low tannin varieties over
those with high tannin. 1In plantings where both were available, the
low tannin sorghum was severely damaged. However, where only the high
tannin variety was present, birds did considerable damage.

A Bravis hybrid sorghum (Purina Company) is alleged to be bird
resistant because of its very thin stalk which theoretically will not
support the weight of a bird landing on the seed head. We have no
data to support this.

Miscellaneous Observations

The following data were accumulated during investigations previously
discussed and are documented for future reference.

Weights of 512 eared doves are presented in Table 6, and age

composition by month of 196 earéd doves collected in the Cauca Valley
are presented in Table 7,

22



TABLE 6. Earéd dove weights (grane).

Mean ‘Bange of Standard

mllbnr : weights max-nin veights deviation
Adult 222 132 108 - 159 + 17.83
Young ' 68 17 94 - 142 + 18,57
A. female 93 129 108 ~ 156 + 13,30
A. male 129 135 112 - 159 + 13,49

TABLE 7. Ags composition by month of earsd doves collected in
the Cauca Valley, 1971.

No. % % %

Month . collected izmatures sub=-adults adults
February 9 11.1 0.0 88.9
April 9 22,2 0.0 77.8
August 20 25.0 20,0 55.0
‘Septenber 131 38.0 6.9 55.0
October 61 23,0 24.6 52,5
Novenbar 45 0.0 17.8 82.2
Decenber 21 19.0 4.8 76,2
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A aick eared dove was captured in a harvested sorghum field near Buga
on October 14, The bird was an adult msle but weighed only 85 g. A
large tumorlika growth was on the right side of the throat.
Veterinarians at the animal pathology laboratory at ICA, Palmira,
diagnosed the disesase as trichomonissis. The bird died shortly
afterward and a necropsy revesled almost complete emaciation. A
typical trichomonad canker was evident in the upper part of the
esophagus. The disecase is caused by a microscopic protozoan parasite,

1 » and is a common disease in mourning doves, other
Columbiforms (pigeons and doves), and other avian hosts.

The first period of intensive nesting and breeding activity (February -
March) of the eared dove coincides with the first semester planting in
the Cauca Valley. During thie tise, we observed numerous doves flying
throughout ths valley and the first damage in moybean plantings near
municipalities of Roldanillo, La Victoria, Zargal, and others. In
addition, nesting activity noted in late July and August coincides
with harvest of mature sorghum planted during ‘the first semester.
Apparently, the combined factor of large concentrations of nesting
doves and the production of young when cultivated crops are vulnerable
is the primary reason for the serious damage.

Rodent Demage to Coconute in Colombia
Introduction

Rat damage accounts for serious losses of the coconut crop in nearly
all coconut-growing countries.

Procedures

Field trips wers made to two of the major coconut-producing areas of
Colombia. Contacts were made with various persons including coconut
grovaers, government officials, and agronomists from ICA. These
persons provided much information on the problem, estimates of losses,
and attempts at control. Observations of damage were made at San
Andres and Tumaco.,

Results and Discussion

San Andres is a smell island located }50 miles off the east coast of
Nicaragua. It is approximately 45 km® in area of which about 35 km?
contain coconut palms. Coconuts are the major agricultural commodity.
Approximately 1 million coconuts are produced monthly, most of which
are shipped to a vegetable oil factory at Cartagena, Colombia. Thers
are about 100 large producers (100 palms or more) and some 6000 small
producers (10-30 trees).
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Nuts are damaged when they are immature, between 4 and 9 months of age.
Rats gnaw into the cavity to consume water, meat, and the soft shell
(Fig. 6). Between 4 and 12 days following attack, the nuts fall and
decay. Estimates of damage on the island ranged from 25% to 40%.

Serious damage is also reported near Tumaco on the Pacific Coast of
southwest Colombia. No damage estimates were obtained for this area,
but observations indicated severe losses.

The species of rodent causing damage is unknown. The black rat (Rattus
rattus) is known to cause similsr damage in Jamaica, French Oceania,
and other areas and is suspected in this case.

Considerable research on rodent control in coconuts has been conducted
by the Coconut Industry Board of Jamaica. They have developed a
control technique and report excellent results. The product used is
produced commercially in Jamaica and we plan to test this material in
field trials in Colombia in 1972,

Rodent Damage to Rice in Nicaragua
Asgsessment of Damage

Introduction

Concern over rodent damage to rice prompted the AID Migsion in

Managua to request assistance from the Denver Wildlife Research Center.
Although no measurements or damage surveys had been made, damage
estimates ranged from 10X to 50%. We conducted preliminary damage
agsessments to substantiate these estimates. '

Procedures

One field containing about 50 manzanas (1 acre - 0.45 manzanas) of rice
(3-4 weeks prior to harvest) was divided in half and examined for
rodent damage. Four transects (rows) were randomly located in each
half and 100 hills (plants) at 7 m intervals along each trangsect were
checked for total number of tillers and number of tillers cut,

Results and Digcussion

Results are summarized in Table 8. There were obvious differences in
fleld conditions and stages of rice development., In general, the first
one-third of the fileld (heavy damage area) was gemi~dry whereas the
last two-thirds had standing water. Portions of the rice in the center
one-third were less mature than that of the remainder of the field.
These factors may have contributed to the differences in degree of
damage between the two halves.
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Fig. 6. Rodent damaged coconuts.



TABLE 8. Rodent damage to rice measured on Finca Finlandia=-
January 1971

First 4 Second 4 Entire 4
half danage half damage field damsage

do. hills damaged 316 79 148 37 464 58
No. tillars cut 134 34.9 358 15,2 1492 26.5
No. tillers not cut 2148 1990 4438

These figures and field observations indicated that damage caused by
rodents is a serious problem. Based on the figures obtained, the USAID
Rural Development Officer estimated annual losses at 2 million dollars
in Nicaragus. There is a nesd to expand the damage survey in order to
mora accurately measure the economic impact.

Population Comparigon of Diffgerent Habitat Types
Introduction

This study was dore to obtain an estimate of comparative rodent
population density in various habitat situations.

Procedures

A series of single traplines with 30 traps each at 10 m intervals were
set for 1 night in five different habitats. Victor 4~way rat traps
were baited with peanut butter and rolled oats. The sex of all animals
captured was recorded to obtain an estimate of the male/female ratio.
Age classes wers not determined.
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Rasults and Discussion

Results of trapping efforts are summarized in Tsble 9. This method

of population density estimation requires the assumpiion that the catch
is proportional to the population. High trap success (40%-74%) in all
but the plowed field and sinc phosphide-treated plots (ses section on
¥leld Baiting 3tudies) indicated very high populations. A total of
1470 trap-nigzats (including field baiting studies) produced 500 rats
(34X trsp guccess). Sax was not determined on S animals which were
partially destroyed by scavengers. Of the remaining animale, 182 were
®sles and 313 were females, a male/femaie ratio of 1:1.72. This
relaiively high female ratio would have a positive influence on the
population density. A

TABLE 9. Number of cotton. rats captured in five habitat types,
Finca Finlandia.

2
Total trap
8ite animals Msale Female success
Irrigated growing rice 20 8 12 66
Barren field -~ dike perpendicular
to gresn rice field 19 8 11 64
Barren field - dike perpendicular
to gravel road 22 12 10 74
Plowed field 4 1 3 14
Woods - scrubdy woodland, cactus,
suall trees, dry grass 12 4 L1 400k

*Three animals had been partially eaten by scavengers and sex could not
be determined.

#40ne trap was mimsing. It is assumed it contained a rat and was
carried off by scavengers; thus, trap success could be 44%,
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The relatively low trap success for the plowed field suggests that
plowing way reduce animal numbers either directly by killing ‘or
indirectly by causing them to leave the area.

The trap success in the adjacent woodlands, although lower than that of
the agricultural lands, indicates a potential source for reinvasion.

Bait Selection Testg

Introduction

A test was run to determine the best carrier for a toxic control agent
by offering caged rats nine different baits.

Procedures

This test consisted of three consecutive 24~hour feeding periods.
Consumption was messured at the end of each period., Nineteen animals
were held in a 10 x 10-ft aluminum sheeting enclosure covered by
poultry screening. The sides of the enclosure were buried
approximately 8 inches in the ground. About 4 inches of gravel and
801l were spread over the floor of the enclosure to provide soft
earth into which the animals could burrow. Dry grass and weeds were
also scattered in the enclosure for cover. Nine candidate baits were
randomly placed in aluminum feeding dishes which were fixed to three
boards on the floor of the enclosure (Fig. 7).

Results and Discusaion

Locally captured rats (Sigmodon sp.) were offered yucca, carrot,
potato, rice, corn, sorghum, jicaro, plantano, and bean. Water was
provided ad 1libitum. Results cre summarized in Table 10. Analysis of
the data shows that acceptance of potato wcs significantly higher than
rice, and that acceptance of rice was significantly higher than all
others. However, rice was chosen s4 the bait carrier for the following
reasons: (1) less expensive, (2) more readlly available, (3) more
easily pzepared and treated with toxicant, and (4) bait can be prepared
in advance and held for several days.
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Fig. 7. Bait acceptance study in rat enclosure.
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" Field Baiting Studies

Introductiqn

Three techniques are presently in general use by rice growers in‘.
Nicaragua to reduce rodent populations. These are (1) Racumin bait,
(2) Endrin bait, and (3) Endrin and molasses spray. It may be assumsd
that these materials are not effective as boing used; ineffectiveness
continues in spite of regular and frequent applications. Endrin

spray is hazardous and, because of its pers: .tence, is an
environmental contaminant.



Research at the Rodent Research Center in the Philippines has shown
that effective control of ricefield rodents can be achieved with zinc
phosphide (ZnP) treated baits. These studies were undertaken to
determine the effectiveness of ZnP under Nicaraguan conditions and to
compare it with the local Racumin control method.

Procedures

Two field tests using 2nP were conducted. A 2% (by weight) bait
formulation of 94X active ingredient was used. No correction factor
was applied to account for the 6% inactive ingredients. Corn oil was
used as an adhesive and approximately 75 ml/10 1b of bait gave the best
results.

The first test was in a barren (harvested aud burned) ricefield. The
site was in a fleld containing approximately 40 manzanas. Half of
this field was baited with treated puntilla (broken rice) at the rate
of 2,98 1b bait per manzana (approximately 12 ‘g ZnP/acre).

The second test was in a field of growing rice which was approximately
45 days old and had not reached booting stage. The field was about 25
manzanas. Half of the field was treated with approximately 2.31 1b of
bait per manzana. The other half was the reference plot.

Another test using Racumin was conducted. It was established in the
second half of the 40-manz:na barren field described earlier. The
Racumin bait used at Finca El Triunfo was distributed following the
current procedure (bait enclosed in plastic bags and dipped in
wolasses) .

A field of approximately the same size and physical appearance as the
ZoP/Racumin test plots and located directly across an access road
was the reference plot.

Treatment effect was determined by comparing trapping results. Each
plot was evaluated with three lines of 30 traps each placed at 10 m

intervals and set for 3 congecutive nights. Victor 4-way rat traps

were used; peanut butter and rolled oats was the bait.

Results and Discusasion

Results of posttreatment trapping in the barren field plots are
summarized in Table 11 and those from the growing rice plots in Table
12. No control was achieved with the Racumin (Table 13), Only a
single application of Racumin was made, rather than the customary five
consecutive applications. A single application of ZnP resulted in a
marked reduction and indicates that it is more economical than Racumin,
at least in terms of time and lator,
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TABLE 11. Results of posttreatment trapping on barren'field:
e ' test plotu, Finca El 'l‘riunfo

Total . % trap
animals Male  Female - . ,quc,cun
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mu 12, luultn of mttrueunt tupp:ln; on rtcouold
Pt me plot-. H.nca El ‘l‘riun!o

Total, e % trap

Trth . sanimale - m. '..1. success
Reference . |
Dayl 60 25 38 67
m 2 45 17 28 50
Day:3 ' -3d i8 6 28
Total.., 139 60 7 52
Z4nc: phosphide
Day 1 10 4 6 12
Dey 2: 15 5 10 17
Day 3" ] - - -l
12

Total - al 14 17

TABLE 13, c«lparhon of difference in numbers of animals trapped
on treated and reference plots, Finca El Triunfo

No. rats No. rats
“ captured on captured on
Ttoj@ut treated plot reference plot difference

zm phosphide*
barren field 11 109 «-950
Racumint
barren field 153 109 +29
Zinc phosphidew

ricefiald 3 139 -78

*ruppm initund 2 duyn aftcr treatment.
*ATrapping initisted 5:days after trestwant,
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 Although the reductional control in the ricefield tent was lower than
“that achieved in the barren fiald test, 24 of the 31 cotton rats caught:
"~ in the ricefield test plot were caught on the main cunal along one edge
of the field., This success involved only one-third of the traps.

On the reference plot, 72 of 139 cotton rats (52%) were captured on the
canal. This suggests that rats were crossing the canal and entering
the test site from the barren field.

The high trap success in the ricefield reference plot (Table 12) ,
-ind{cates that little reductional control was achieved by a previous.
baiting with Endrin around the periphery of the field approximately .
5 days prior to this test. _ ‘ :

Comparative Bait Acceptynce Study

Introduction

-A major objective of any toxic baiting program is the developmant of a
bait that is readily accepted by the target animal. Another is the
devalopment of an application technique which makes the bait available
and effective for a reasonable. period of time. This study was
conducted to determine the effect on bait acceptance of various
treatnents, additives, and packaging materials.

Procedures

Twenty rats (Sigmodon ap.) captured locally were held in a 10 x 10 £t
aluminum shesting enclosure on Finca "El Triunfo." One hundred grams
each of eight candidate bait treatments were randomly placed in small
aluminua feeding dishes which wsre fixed to three feeding boards
(three replications) on the floor of the enclosure. The test
consisted of thrae 24-hour feeding periods, consumption being measured
at the end of each period.

Results and Discussion

Consumption of the candidate bait materials is summarized in Table 14.
Analysis of the data shows that acceptance of hulled rice treated with
vegstable 01l was significantly higher than all other treatments.
There was a marked reduction in acceptance of samples in plastic bags
a8 compared to loose samples (Fig. B). Plastic bugs could
significantly reduce acceptance and thus offset any possible benefits
such as protection of the bait from adverse weather. Molasses
apparently has no value as an attractant. Both plastic bags and
molasses are currently accepted techniques in rodent control prograns.
in Nicaragua.
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 Total

Total

plastic bag ~ molasses
outaide

Total Daily
Day 1 Day 2 Day 3 = X
1’ Untrested hulled rice 29,00 52,50  65.00  48.83
2 Hulled rice - vegetable'oil 42,00  43.00  102.00 62,33
'3 Hulled rice - molesses 41,00 16,00 78,00  45.00
4 Untreated hulled rica - 0.00 3.00 8.00 3.66
plastic bags |
3. Hulled rice - vegetable oil 10.00 10.00 11.00 10.33
in plastic bags :
6 Hulled rice - molasses in " 2.50 0.00 2,00 1.50
plastic bags :
7 Untreated hulled rice in 1.00 1.00 0.00 0.66
plastic bag ~ vegetable oil
on outside
8 Untreated hulled rice in 0.00 0.00 3.00 1.00
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_ FUBLICATIONS
The following wars fx‘siubiup;i&ﬂﬁahd/ci ‘distributed as indicatedr

L ,téndono. Jose F. 1971. Murcielagos, ratas, pajaros y bihbrd; :
Revista Esso Agricola No. 3 May-~June 1971. (Spanish translation
of Bats, rats, birds and hunger, by Charles L. Cadieux)

2. Londono, Jose Fernando, Donald J. Elias, Danilo Valencia G. y
Paul P. Woronacki. 1971. Informe preliminar sobre la incidencia
. de torcaza naguiblanca (Zenatda auriculsta) y su relacion con
problemas de danos a algunos cultivos en el Valle del Cauca,
Colombia. (Published by Instituto Colombiano Agropecuario
Regional 5 in mimeograph form)

3. Woronecki, Paul P., Jose Fernando Londono, and Donald J. Elias.
1971. Investigaciones gobre el control de danos causados por los
vertebrados en 1s agricultura, Informe Anual 1970, (Spanish
version of Colombia Station 1970 Annual Report distributed in
mineograph form to more than 250 paraons in Colombia including
agronomists of both government and private industry, agriculturists,
and other interested persons) :

4. Rverno, Nelson B., Donald J. Eliss, Everardo Vogel, and Rene
Bojorge. 1971, Exploratory studies to reduce cotton rat danage to
rice in Nicaragua. (Over 150 copies distributed in mimeograph
form to interested persons in Nicaragua and Colombia)

CONFERENCES AND PRESENTATIONS

On July 9, 1971, Biologists Woronecki, Elias, and Londono attended a

conference at the ICA Experiment Station Nataima near Ibague. The

conference was attended by agronomists and agriculturalists involved

in rice production, Biologist Londono made a brief presentation

concerning the problems and control of bird and mammal damage in rice.

. Yollowing the presentation, Woronacki, Elias, and Londono answered
questions from participants,

During the year, project personnel presented talks to student groups
from the Facultad de Agronomia de Bogota, Facultad de Agronomia de
Ibague, and the Facultad de Zootecnia de Bogota. Thes® presentations
centered around vertebrate damage problems in Colombian agriculturs,
their implications, possible solutions, and the organization and
methods of work of the project.
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