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RESUMEN

Se determind la efectividad en laboratorio delahojay semilla del
nim (Azadirachta indica) como repelente de la alimentacién para
el tordo ojirrojo (Molothrus aeneus). Se contaminé arroz palay
con extractos de éter etilico de hojas secas de nim (0.0, 0.1, 0.2, y
0.4%). Después de la evaporacion del solvente, cuatro grupos de
tordos fueron alimentados con las mezclas de arroz contaminado.
En un segundo experimento se usaron extractos de éter etilico de
semillas de nim sin escarificar (0.0, 0.05, 0.1 y 0.2%). Las aves
presentaron menor (p<0.05) consumo de arroz contaminado con
extractosdehojadenim 0.1y 0.2%, y con extractos de semilla de
nim 0.2%, con efectividades de 15.42, 17.16 y 19.91%.
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I NTRODUCCION

os productos quimicos natural es suel en tener po-

cos riesgos ambientales, por |o que se considerd

importante investigar la repelencia del nim
(Azadirachta indica) sobre una de las aves plaga que
destruye los cultivos de arroz en el estado de Morelos,
México.

Los tordos (Icteridae), con amplia distribucién en la
mayoria de las areas agricolas de M éxico, forman enor-
mes parvadas que afectan a los cultivos, por 10 que son
considerados como los principales vertebrados plaga
(Urbina, 1993)*). Consumen semilla de arroz desde su
etapalechosa hasta su maduracién y usan los cultivos de
arroz como refugio de escape, y ocasionalmente como
dormideros y sitios de anidacion. El tordo ojirrojo
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ABSTRACT

Effectiveness of neem (Azadirachta indica) leaf and seed in
deterring feeding of bronzed (red-eyed) cowbird (Molothrus
aeneus) was determined under laboratory conditions. Brown rice
grains were contaminated with ethylic ether extracts from dry
neem leaves (0.0, 0.1, 0.2 and 0.4%). After evaporation of solvent,
four groups of cowbirds were fed with these contaminated rice
mixtures. Ethylic ether extracts of unpeeled neem seed (0.0, 0.05,
0.1 and 0.2%) were used in a second experiment. Cowbirds had
lower (p=<0.05) consumption of rice contaminated with 0.1 and
0.2% neem leaf extracts and 0.2% neem seed extract, with a
repellency effectiveness of 15.42, 17.16 and 19.91%, respectively.

Key words: Feeding, bird pests, behavior.
I NTRODUCTION

atural chemicalsusualy poselittle environmental
risk, and for that reason it was considered
important to investigate the deterring effect of
neem (Azadirachta indica) on one of the bird pests that
destroy therice fieldsin the State of Morelos, México.
Cowbirds (Icteridae), widely distributed in most of
the agricultural areas of México, form enormous flocks
that affect crops, and so are considered a major pest
(Urbina, 1993)*. They consume tender and mature rice
seeds and use rice fields as refuge from danger and
occasionally as sleeping and nesting sites. The red-eyed
cowbird (Molothrus aeneus), the sergeant cowbird
(Agelaius phoeniceus) the brown-headed cowbird (M.
ater) and other related species cause severe damage to
newly-planted rice seeds (Oryza sativa) aswell astorice
grain when it begins ripening. They also damage other
economically important cropsin M éxico such as sorghum

4 Urbina, T. F. 1993. Memorias Ciclo de Conferencias sobre Aves Plaga en Sistemas Agricolas. Centro Nal. Referencia en Roedores, Aves y
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(Molothrus aeneus), € tordo sargento (Agelaius
phoeniceus), € tordo cabecicafé (M. ater) y otras espe-
ciesrelacionadas causan severos dafios alas semillas de
arroz (Oryza sativa) recién sembradas, asi como al arroz
en grano cuando se inicia su maduracion. También da-
fian otros cultivos de importancia econdémica en México
como sorgo (Sorghum bicolor), maiz (Zea mays), trigo
(Triticum sativum), fresa (Fragaria vesca) y girasol
(Helianthus annuus). Segdn Cummingset al. (1989), hay
pérdidas de 3.6 a 6.5 millones de ddlares en cultivos de
girasol, ocasionados por Agelaius phoeniceus,
Xanthocephal us xanthocephalusy Quiscalusquisculaen
Dakotadel Norte, Dakota del Sur y Minnesota, EE.UU.
Las principales aves que dafian a maiz en maduracion
son el tordo sargento y el zanate (Q. quiscula), que des-
truyen més de 360 000 t anuales en EE.UU. y Canada
(Dolbeer, 1999).

A. phoeniceus se alimentade granos de arroz, maiz y
sorgo en temporada de cosecha, con dafios de 40% en el
Estado de Morelos, México, y con costos parala protec-
cion tradicional del arroz contra aves de 420.00 pesos
ha* en 1990, lo que representd 10% del costo del culti-
vo (Hernandez, 1993)°, aunque esta cantidad no contem-
plala pérdida por caida natural del producto durante la
trillani la cantidad consumida por las aves. Del Villar y
Acosta (2002) evaluaron los dafios en cultivos de arroz
en Cuautla, Morelos, donde las principales aves plaga
(A. phoeniceus, M. ater, M. aeneus, Passerina caerulea
y \Wolatinia jacarina) redujeron en 3.7% el valor de la
produccion.

Las técnicas de control utilizadas en México son los
pajareros, € latigo comun, botes colgados con piedras
en su interior, globos antipgjaros y algunos fuegos
pirotécnicos (Del Villar y Acosta, 2000; Dd Villar, 2000).
En el norte de México se utiliza el cafion de gas, y en
Tamaulipas se practicala caza directa con escopeta para
disminuir los dafios al sorgo por la palomade alas blan-
cas (Zenaida asiatica).

La reduccion de las poblaciones de tordos en culti-
vosde arroz mediante el uso de cebos toxicos (no autori-
zados en México) parece una alternativa viable (Besser,
1973; Glahny Wilson, 1992). L os cebos no toxicos utili-
zados en semillastratadas pararepel er aves podrian com-
petir con el control letal (Avery y Decker, 1992; Avery et
al., 1993; Moran, 2001). Se han identificado varios posi-
bles repelentes (Avery et al., 2000) para tratar semillas
dearroz, aungque alafechaninguno hasido registrado en
México. Los productos naturales y sus andlogos prove-
nientes de plantas superiores son unafuente de compues-
tos agricolas que podrian funcionar como repelentes ali-
menticios (Mason y Turpin, 1990; Mason y Matthew,
1996; Poché, 2002).

(Sorghum bicolor), corn (Zea mays), wheat (Triticum
sativum), strawberries (Fragaria vesca) and sunflower
(Helianthus annuus). According to Cummings et al.,
(1989), Agelaius phoenideus, Xanthocephalus
xanthocephal us and Quiscalusquisculain North Dakota,
South Dakota and Minnesota, USA, cause losses of 3.6
to 6.5 million dollars to the sunflower crop. The birds
that most damage maturing corn are the sergeant cowbird
and the magpie (Q. quiscula), which destroy more than
360000t yearly inthe USA and Canada (Dol beer, 1999).

A. phoeniceus feeds on the grains of rice, corn and
sorghum during the harvest periods, damaging 40% in
the state of Morelos, México, requiring $420.00 pesos
ha~tin traditional protection of the rice against birdsin
1990, accounting for 10% of the cost of production
(Herndndez, 1993)°, although this quantity does not
contemplate loss by natural fall during threshing or the
amount consumed by the birds. Del Villar and Acosta
(2002) evaluated the damage in rice crops in Cuautla,
Morelos, where the main bird pests (A. phoeniceus, M.
ater, M. aeneus, Passerina caerulea and Volatinia
jacarina) reduced the value of production by 3.7%.

Control techniques used in México are bird traps,
common whip, tin cans hung up with stones inside,
balloonsand fireworks (Del Villar and Acosta, 2000; Del
Villar, 2000). In northern México a gas cannon is used
and in Tamaulipaswhite-winged doves (Zenaida asiatica)
are hunted with shotguns to reduce the damages to
sorghum.

Reducing cowbird populations in rice fields using
toxic tallow (not authorized in México) seems to be a
feasible alternative (Besser, 1973; Glahn and Wilson,
1992). Non-toxic tallow used with treated seedsto repel
birds could compete with lethal control (Avery and
Decker, 1992; Avery et al., 1993; Moran, 2001). Several
possible repellants have been identified (Avery et al.,
2000) for usein treating rice seeds, although to date none
has been registered in México. Natural productsand their
anal ogues from higher plants are a source of agricultural
compounds that could function as feeding repellants
(Mason and Turpin, 1990; Mason and Matthew, 1996;
Poche, 2002).

Natural triterpenoids are promising sources of
pesticides (Cardellina, 1988). Curcurbitacins are
triterpenoid glucosides present in plants of the
Curcurbitaceae and Cruciferae families (Jakubas et al.,
1989; Jakubaset al., 1992). Thetriterpenes extracted from
the neem tree (Azadirachtaindica) are availablein some
countries as botanical insecticides (NRC, 1992). These
natural chemicals often pose little environmental risk
because of their bio-accumulative potential and their
specific biological action.

5 Herndndez, M. S. 1993. Memorias Ciclo de Conferencias sobre Aves Plaga en Sistemas Agricolas. Centro Nal. Ref. en Roedores, Aves y

Malezas, Cuernavaca, Morelos, México. pp: 49-53.
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L os triterpenoides natural es son fuentes promisorias
deplaguicidas (Cardellina, 1988). L as cucurbitacinas son
glucosidos triterpenoides presentes en plantas de las fa-
milias Cucurbitaceae y Cruciferae (Jakubas et al., 1989;
Jakubas et al., 1992). L os triterpenos extraidos del arbol
de nim (Azadirachta indica) estan disponibles en algu-
nos paises como insecticidas botanicos (NRC, 1992).
Estos quimicos natural es con frecuenciatienen pocosries-
gos ambientales, debido a su bao potencia
bioacumulativo, y su accion biol égica especifica.

El nim hasido introducido aMéxico, esdefé&cil pro-
pagacion en climas tropicales, suelos bien drenados y
altitudes menores a 1000 m. Ademés, es una planta que
puede restaurar suelos erosionados, con pendiente, en
trépico seco y subhimedo (lversen et al., 2002).

El objetivo del presente estudio fue evaluar, en labo-
ratorio, la efectividad del nim como repelente alimenti-
cio en arroz para el tordo gjirrojo.

M ATERIALES Y METODOS
Captura de aves

Se capturaron tordos de la especie M. aeneus en éreas de cul-
tivo de arroz (campos el Fresnal, Puxtla 1 y Puxtla 2), pertene-
cientes al ejido y municipio de Cuautla, Morelos, localizado de
18° 44’ a18° 49 N,y 98° 57" a99° 01’ O. Las capturas serealiza-
ron mediante redes ornitolégicas de 12.0x2.5 m. Los tordos cap-
turados se identificaron taxonémicamente (Peterson y Chalif, 1989;
Howell y Webb, 1995). Se seleccionaron 40 aves que presentaron
el tamafio y peso mas homogéneo, y un comportamiento vivaz; y
se transportaron en jaulas al laboratorio de la Unidad de Roedores,
Aves y Malezas de la Direccion General de Sanidad Vegetal, en
Cuernavaca, Morelos.

Cada tordo capturado fue pesado, medido y enjaulado indivi-
dualmente (60x30x40 cm) (Avery y Decker, 1992; Mason y
Matthew, 1996); se mantuvieron bajo un fotoperiodo 12:12 h. To-
dos los tordos capturados tuvieron libre acceso a agua y arroz pa-
lay. Después de dos semanas de aclimatacién al laboratorio, se
seleccionaron al azar 20 para el ensayo con hojas de nim, y los 20
restantes para el ensayo con semillas (Avery y Decker, 1992; Mason
y Matthew, 1996).

Obtencién y procesamiento de nim

Las hojas y semillas secas fueron recolectadas en el Campus
Veracruz, Colegio de Posgraduados (km 88.5 Carret. Fed. Xaapa-
Veracruz, México). El material vegetativo se seco, conservé y ama-
cend ala sombra a temperatura constante (20 °C) hasta su utilizacion
como repelente experimental.

Para obtener una concentracion madre 10% peso/volumen, se
molieron 100 g de hojas secas de nim en 1000 mL de éter etilicoy se
filtr6 €l extracto para eliminar la materia suspendida. Con dicha solu-
cién se prepararon tres diluciones (0.1, 0.2 y 0.4%), las cuales se

The neem tree has been introduced into México; itis
easily propagated intropical climatesinwell-drained soils
and altitudes not above 1000 m. Also, it is a plant than
can restore eroded soils on slopes in dry and subhumid
tropical climates (Iversen et al., 2002).

The objective of this study was to assess, in the
laboratory, the effectiveness of neem asafeeding repellant
in rice against the red eyed cowbird.

M ATERIALS AND M ETHODS
Capture of birds

Cowhirds of the species M. aeneus were captured in areas of rice
fields (El Fresnal fields: Puxtlal and Puxtla 2), belonging to the gjido
and municipality of Cuautla, Morelos, located at 18° 44’ to 18° 49' N
and 98° 57" to 99° 01" W. Cowbirds were trapped with ornithological
nets 12.0x2.5 m and identified taxonomically (Peterson and Chalif,
1989; Howell and Webb, 1995). Forty birds of homogenous size and
weight and lively behavior were selected. These were transported in
cages to the laboratory of the Rodent, Bird and Weed Unit of the
Direccion General de Sanidad Vegetal, Cuernavaca, Morelos.

Each captured cowbird was weighed, measured and individually
caged (60%30.40 cm) (Avery and Decker, 1992; Mason and Matthew,
1996) and kept under a photoperiod of 12:12 h. All of the captured
cowbirds had free access to water and brown rice. After two weeks of
adaptation to the laboratory, 20 were selected at random for the neem
leaf test, and the remaining 20 were used for the seed test (Avery and
Decker, 1992; Mason and Matthew, 1996).

Origin and processing of neem

Dry leaves and seeds were collected in the Veracruz Campus,
Colegio de Postgraduados (km 88.5 X a apa-Veracruz Federal Highway,
México). The plant material was dried, preserved and stored in the
shade at a constant temperature (20 °C) until it was used as the
experimental repellent.

To obtain the 10% weight/volume mother concentration, 100 g
of dry neem leaves were ground in 1000 mL of ethylic ether and the
extract filtered to eliminate suspended matter. From this solution three
dilutions (0.1, 0.2 and 0.4%) were prepared and sprayed on brown
rice until the grain was saturated and the unabsorbed solution began
to run off. The samples of contaminated food with the different
concentrations of leaf were placed in a ventilation bell for 24 h to
evaporate the ethylic ether (Avery and Decker, 1992; Mason and
Matthew, 1996).

The 10% mother concentration of dry unscarified neem seeds
was prepared by grinding 100 g seeds in 1000 mL of ethylic ether and
filtering the resulting extract. Three dilutions were prepared (0.05,
0.1 and 0.2%), which were sprayed on the rice grain to saturation
point. The selection of the concentrations in both tests was derived
from those used by Mason and Mathew (1996).

The samples of contaminated feed with the different
concentrations of seed were placed in a ventilation bell for 24 h to
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asperjaron en el arroz palay hasta que se saturé el grano y comenz6 a
escurrir la solucién sobrante. Las muestras de alimento contaminadas
con las diferentes concentraciones de hoja se colocaron dentro de una
campanade ventilacién durante 24 h paraevaporar €l éter etilico (Avery
y Decker, 1992; Mason y Matthew, 1996).

La concentracion madre 10% de semillas secas de nim sin esca-
rificar, se prepar6 a moler 100 g de semillas en 1000 mL de éter
etilico y filtrar el extracto resultante. Se prepararon tres diluciones
(0.05, 0.1y 0.2%), las cuales se asperjaron sobre el arroz en grano
hasta el punto de saturacion. La seleccion de las concentraciones en
ambos ensayos se derivaron de las utilizadas por Mason y Mathew
(1996).

Las muestras de alimento contaminadas con las diferentes con-
centraciones de semilla se colocaron dentro de una campana de venti-
lacién durante 24 h para evaporar €l éter etilico. Los bioensayos se
realizaron del 5 a 16 de septiembre de 2003, a una temperatura de
23 °Cy humedad relativa de 75+5%.

Experimento con hoja de nim

Los 20 tordos enjaulados tuvieron un periodo de pretratamiento
de 5 d antes del experimento, en e cua se aimentaron con 20 g de
arroz en grano alas 08:00 h. Después de 2 h seretir6 el comedero con
alimento y se pesd € sobrante. Durante el resto del dia todos los tor-
dos tuvieron libre acceso a alimento y agua, pero no en la noche. Al
final del periodo de pretratamiento se asignaron aeatoriamente
(Cochran, 1992), a cuatro grupos de cinco individuos cada uno.

Durante 2 h de los siguientes 4 d del periodo de tratamiento, cada
grupo recibié, en orden aleatorio, muestras de arroz en grano conta-
minado con tres concentraciones de extractos de hojas secas de nim y
un testigo con éter etilico (0.0, 0.1, 0.2 y 0.4%), 20 g por ave. Las
pruebas se realizaron entre las 08:00 y 10:00 h. El alimento no conta-
minado y el agua quedaron disponibles entre las 10:00 y las 18:00 h.
Todos los tordos quedaron sin alimento durante la noche. El consumo
diario en las primeras horas de cada una de los cinco tordos se consi-
der6 como una repeticion, es decir, 20 repeticiones por tratamiento.

Experimento con semilla de nim

Se sometieron 20 tordos a un periodo de pretratamiento con un
procedimiento experimental similar a anterior. Los cuatro grupos re-
cibieron, en orden aleatorio, muestras de arroz en grano contamina-
das con tres concentraciones de extractos de semillas de nim sin esca-
rificar (0.0, 0.05, 0.1y 0.2%).

Para ambos experimentos se us6 un disefio en bloques completos
al azar y se practico un andlisis de varianza para determinar diferen-
cias estadisticas en |os consumos de arroz contaminado y el consumo
pretratamiento durante los 4 d. La separacion de medias se realizé
con la prueba de Tukey, incluyendo el consumo de las aves durante el
periodo pretratamiento. La efectividad de los tratamientos sobre las
aves se midié mediante la férmula de Abbott (1925):

% efectividad = ((T—X)/T)* 100, donde T=media del tratamiento tes-
tigo, X=media de la dosis de nim a evaluar.
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evaporate the ethylic ether. The bioassays were performed from
September 5to 16, 2003, at atemperature of 23 °C and 75+5% relative
humidity.

Neem leaf experiment

The 20 caged cowbirds underwent a period of pretreatment of 5d
before the experiment, when they were fed 20 g rice grain beginning
at 08:00 h. After 2 h, the feeder was removed and leftover feed was
weighed. During the rest of the day al the cowbirds had free accessto
feed and water, but not at night. At the end of the pretreatment period,
individuals were assigned randomly to four groups of five each
(Cochran, 1992).

For 2 h of the following 4-day treatment period, each group
received, in random order, samples of rice grain contaminated with
three concentrations of the dry neem leaves and a control with ethylic
ether (0.0, 0.1, 0.2 and 0.4%), 20 g per bird. The tests were conducted
between 08:00 and 10:00 h. The uncontaminated feed and water were
available between 10:00 and 18:00 h. All of the cowbirds were left
without feed during the night. Daily intake in the first hours of each
of thefive cowbirdswas considered areplication, that is, 20 replications
per treatment.

Neem seed experiment

Twenty cowbirds were subjected to a pretreatment period similar
to the above experimental procedure. The four groups received, in
random order, samples of rice grain contaminated with three
concentrations of unscarified neem seed extract (0.0, 0.05, 0.1 and
0.2%).

For both experiments a randomized complete block design was
used and an analysis of variance was performed to determine statistical
differences in the consumption of contaminated rice and the 4-day
pretreatment consumption. The separation of means was done with
the Tukey test, including feed intake of the birds during the
pretreatment period. The effectiveness of the treatments on the birds
was measured with the Abbott formula (1925):

% effectiveness = ((T-X)/T)*100, where T=mean of the control
treatment, X=mean of the neem dosage to be evaluated.

REsuLTs AND Discussion
Neem leaf

Significant differences (p<0.05) were found among
the treatments of neem leaf extract (Table 1). The
differences (p<0.05) occurred between rice intake in
pretreatment and intake of rice contaminated with neem
leaf extracts 0.1 and 0.2% (Figure 1). The intake of rice
with the 0.1 and 0.2% solutions was higher (15.42 and
17.78%) than the control and 12.15% higher than the
0.4% solution.
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REsuLTADOS Y Discusion
Hojadenim

Hubo diferencias significativas (p<0.05) entre trata-
mientos con extractos de hoja de nim (Cuadro 1). Las
diferencias (p<0.05) se presentaron entre el consumo
dearroz en el pretratamientoy el consumo de arroz con-
taminado con extractosde hojadenim 0.1y 0.2% (Figu-
ral). El consumo de arroz con las soluciones 0.1y 0.2%
fue superior al testigo (15.42 'y 17.78%) y ala solucion
al 0.4% (12.15%)).

Experimento con semilla denim

Paralostratamientos con extractos de semillade nim
hubo diferencias significativas (p<0.05) entre el con-
sumo de arroz en el pretratamiento y el consumo de
arroz con extractos de semilla de nim 0.2% (Cuadro 1,
Figura 2).

Comparados con €l testigo el arroz contaminado con
0.05y 0.1% de semillade nim fueron mas efectivos (4.76
y 8.23%), mientras quelasolucion 0.2% mostro unaefec-
tividad 19.91% mayor (Cuadro 1). A pesar de quelaefec-
tividad de las mejores soluciones en laboratorio no reba-
san 20%, no se debe descartar su posible utilidad como
un producto repelente en campo, debido aque e experi-
mento degja sin opcion de otros alimentos a ave, para
comer del arroz existente. En el campo es probable que

Cuadro 1. Consumo de arroz contaminado con concentraciones
de extractos de éter etilico de hojasy semillas de nim
en tordos ojirrojos Molorthus aneus, comparado con
e consumo pretratamiento, y la efectividad biolégica
de los tratamientos con respecto al testigo.

Table 1. Intakeof ricecontaminated with concentrationsof ethylic
ether extracts of neem leaves and seeds by red-eyed
cowbirds (Molorthus aeneus), compared with the
pretreatment  consumption, and the biological
effectiveness of the treatments relative to the control.

Consumo -

Tratamiento promedio 'Effac_tlwdad
(gdY bioldgica (%)

Pretratamiento hoja 268 al
0.0% 215b -
0.1% 182b 15.42
0.2% 1.72b 17.78
0.4% 1.89b 12.15
Pretratamiento semilla 280 a
0.0% 231b -
0.05% 221b 4,76
0.1% 214b 8.23
0.2% 185b 19.91

TValores con diferente | etrason significativamente diferentes (p=<0.05).

Neem seed experiment

For thetreatmentswith neem seed extracts, therewere
significant differences (p<0.05) between rice intake
during pretreatment and the rice with 0.2% neem seed
extract (Table 1, Figure 2).

Compared with the control, the treatments of rice
contaminated with 0.05 and 0.1% neem seed were more
effective (4.76 and 8.23%), while the 0.2% solution
exhibited 19.91% higher effectiveness (Table 1). Even
though the effectiveness of the best solutions in the
laboratory did not surpass 20%, their possible use as a
repellent in the field should not be ruled out since the
experiment does not give the bird other feeding options
but to eat thericeit isoffered. Inthefield itislikely that
the bird will not eat food contaminated with neem, since
it would have other options.

These results suggest that two concentrations of the
ethylic ether extracts of neem leaves (0.1 and 0.2%) and
one of neem seed (0.2%) mixed with rice grain as feed,
can reduce the consumption of feed by M. aeneus. This
coincideswith studies conducted with Psitacula krameri,
Passer domesticus and Ploceus phillippinus (Gopeet al.,
1988; Shivanarayan and Rao, 1988; Rao et al., 1990).
Also, Mason and Matthew (1996) reported that neem is
a safe repellent for bird pests, both economically and
biologically. According to Poche (2002), in laboratory
studies, in pensand inthefield, it has been demonstrated
that neem iseffectivein repelling geese, ducks, starlings,
sparrows and pigeons.

The decrease in obligated consumption of feed
contaminated with neem leaves and seeds suggests the
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Figura 1. Consumo promedio de arroz en grano adulterado con
extractos de hoja de nim por Molothrus aeneus. Las
barras verticales indican el error estandar del consu-
mo promedio. PRET = pretratamiento.

Figure 1. Average intake of rice grains adulterated with neem
leaf extracts by Molothrus aeneus. The vertical bars
indicatethestandard error of theaverage consumption.
PRET = pretreatment.
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el ave no coma un alimento contaminado con nim, ya
gue tendria opciones de alimentacion.

Estos resultados sugieren que dos concentraciones de
los extractos de éter etilico de hojade nim (0.1 'y 0.2%),
y una de semilla de nim (0.2%), mezclados en arroz en
grano como aimento, reducen el consumo de alimento
en M. aeneus. Esto concuerda con estudios realizados
con Psitacula krameri, Passer domesticus y Ploceus
phillippinus (Gope et al., 1988; Shivanarayan y Rao,
1988; Rao et al., 1990). Ademas, Mason y Matthew
(1996) indicaron que e nim es un repelente seguro para
aves plaga, tanto econdmica como biol 6gicamente. Se-
gun Poché (2002), en estudios en laboratorio, en corra
lesy en campo, se ha demostrado que el nim es efectivo
pararepeler gansos, patos, estorninos, gorriones, y palo-
mas.

Ladisminucion en e consumo obligado de alimento
contaminado con hojasy semillas de nim, sugiere lapo-
sibilidad de probar concentraciones superiores en labo-
ratorio, asi como pruebas de campo con macerados de
hoja o de semilla de nim como repelente natural para
tordos M. aeneus en cultivos de arroz.

CONCLUSIONES

Losextractosde éter etilicodehojadenim 0.1y 0.2%
y de semilla de nim 0.2%, mezclados en arroz en grano
como alimento reducen (15.42, 17.16 'y 19.91%) el con-
sumo dealimento en el tordo ojirrojo (Mol othrus aeneus)
en laboratorio.
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Figura 2. Consumo promedio de arroz en grano adulterado con
extractos de semilla de nim por Molothrus aeneus. Las
barrasverticalesindican €l error estandar del consumo
promedio. PRET=pretratamiento.

Figure 2. Averageintakeof ricegrainsadulter ated with neem seed
extractsby Molothrusaeneus. Thevertical barsindicate
the standard error of the average consumption.
PRET=pretreatment.

possibility of testing higher concentrations in the
laboratory, as well as in the field with macerated neem
leaves and seed as a natural repellant against M. aeneus
cowbirdsinricefields.

CoNcLUSIONS

Ethylic ether extracts of neem leavesat concentrations
of 0.1 and 0.2% and of neem seeds at 0.2%, mixed in
rice grain as feed reduced (15.42, 17.16 and 19.91%)
feed intake by Molothrus aeneus in the [aboratory.

—End of the English version—
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