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ABSTRACT 
The capacity of methiocarb [as Mesurol, which includes 3,5-dimethyl-

4(methylthio) phenol methylcarbamate] as a bird repellent on a yellow endo
sperm grain sorghum (Sorghum bicolor (L.) Moench) hybrid, DeKalb C-42y, 
was evaluated. Methiocarb was applied to the grain heads from July 8 to 
August 5 at frequencies of 1, 2, 3, and 4 weeks and at rates of 2 and 4 kg/ha. 
After the grain was harvested, .germination percentages were determined on 
all treatments during a 3-week period. A separate treatment, labeled external 
control, W0R0 (e), was planted 15 m distant from the main experiment and 
was compared to the internal control of the main plot, WoRo (i). No statistical 
differences were observed among treatments in terms of total grain yield, 
threshing percentage, and the other characters when the control plot WoRo (i) 
was compared with the remaining treatments. Birds caused considerably 
more damage on the external than on interior plots in weight of 25 heads and 
threshing percentage. The germination percentage of seed treated with 
methiocarb was statistically superior to that of the untreated seed. 

INTRODUCTION 

Birds in all locations where sorghum is grown in Puerto Rico, cause 
considerable damage from the milk stage to maturity. The most destruc
tive birds feeding on sorghum at the milk stage are the sparrows 
(Fringillidae family), whereas blackbirds, such as yellow-shouldered 
and red-winged grackles (Icteridae family), are more destructive when 
the grain matures. 

The grain sorghums most susceptible to bird damage are the white-, 
red- and yellow-seeded varieties, while the brown types are the most 
resistant. Published data support the correlation between bird resist
ance and the brown, high-tannin sorghums (5). However, it has also 
been shown that tannins reduce the biological value of grain sorghum 
for monogastric animals (1), and sorghums with good bird resistance 
and high tannic acid are not desirable for human food. 

To protect grain sorghums from bird damage, breeders and farmers 
have used various devices, none of which have resulted in complete 
control throughout the grain filling period. The plant breeder's normal 
practice is to bag each head after flowering, a tedious and uneconomical 
job. Even when heads are bagged properly, they are easily opened by 
blackbirds. During the early soft-dough stage, sorghum heads left un
protected receive considerable damage from finches, sparrows and other 
small birds. 

1 Manuscript submitted to Editorial Board November 29, 1976. 
2 Research Geneticist, Mayagftez Institute of Tropical Agriculture, Agricultural Re

search Service, USDA, Mayagiiez, P. R. 00708. 
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There are few reports available concerning effective methods for the 
control of bird damage in the tropics and subtropics. Metser and Royall 
(4) reported that 42% micronized thiram (tetra methyl thiram disulfide) 
(as Arasan 42-83) at concentrations of 1 to 5% was the most effective 
treatment for repelling English sparrows in Texas. Methiocarb was 
tried on mature grain sorghums by Faris (2) in the northeast of Brazil 
but gave poor results against certain bird species. Matt and Lewis (6) 
reported that an aerial spray of 3.36 kg/ha (3.0 lb/acre) of methiocarb 
reduced significantly blackbird damage to ripening grain sorghum at 
Columbia, S. D. In Colorado and Oklahoma, Guarino (3) reported that 
methiocarb effectively reduced damage caused by red-winged blackbirds 
and grackles. · 

The objectives of this study were to evaluate the possibility of using 
methiocarb as a bird repellent and its effect on the germination of 
harvested seed treated with this chemical. 

MATERIALS AND METHODS 

The field experiment was conducted near Isabela, Puerto Rico, at the 
Isabela Experiment Farm of the Mayagiiez Institute of Tropical Agricul
ture (MITA), ARS-USDA, which is located about 128m above sea level 
and with temperature ranging from 18° C to 31 o C. The soil is a Co to clay 
with pH 5.32. A 15-5-10 fertilizer at the rate of 560 kg/ha was applied 
before and 30 days after planting. Propazine [2-chloro-4,6-
bis(isopropylamino)-S-triazine] at the rate of 3kg/ha was applied to all 
plots immediately after planting. Overhead irrigation was applied to all 
plots whenever it was necessary. 

The experimental design was a split plot with five frequencies of 
application ofmethiocarb (control and every 1, 2, 3, and 4 weeks) tested 
in the main plots and two rates of application (2 and 4 kg/ha) in the 
subplots. The subplot treatment description for the frequency and rate 
of application was as follows: WoR0 -control; W1R1 -weekly, 2 kg/ha; 
W1R.,-weekly, 4 kg/ha; W2R1 -every 2 weeks, 2 kg/ha; W2R.,-every 2 
weeks, 4 kg/ha; W3R1 -every 3 weeks, 2 kg/ha; W,R.,-every 3 weeks, 4 
kg/ha; W4R1 -every 4 weeks, 2 kg/ha; W4R.,-every 4 weeks, 4 kg/ha; 
WoRo (i)-internal control-main experiment; W0Ro (e)-external con
trol- plots established 15 m away from the main experiment. Methio
carb and an adhesive were applied to the sorghum heads from July 8 to 
August 5 with a 1.9-1 hand sprayer. 

Field plots were planted with DeKalb C-42y yellow endosperm 
sorghum on May 14, 1975, at the rate of about 8 kg seed/ha. Subplot size 

3 Trade names are used in this publication solely for the purpose of providing specific 
information. Mention of a trade name does not constitute a guarantee or warranty of 
equipment or materials by the AgricUltural Experiment Station of the University of 
Puerto Rico or an endorsement over other equipment or materials not mentioned. 
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was four rows spaced 102 em apart and 4 m in length. An additional 
planting of the control treatment was made on May 15, 1975, about 15m 
east of the main experiment. This external plot consisted of four sub
plots with four rows, spaced 102 em apart and 4 m in length. This 
planting is designated the external control, WoRn (e), as compared to the 
internal control W0R0 (i), of the main experiment. At the end of the fifth 
methiocarb application (Augnst 5, 1975) plots were rated by visual 
inspection according to the amount of bird feeding, as follows: 0 =none; 
1 = none to light; 2 = light to moderate; 4 = moderate to heavy; 5 = 
heavy. The two center rows were harvested after the visual rating was 
completed, and data were collected on total grain weight at 14% mois
ture, weight of 25 heads, and threshing percentage. Samples from each 
treatment were used for three germination tests conducted at weekly 
intervals, placing 100 seeds on petri dishes and allowing them to germi
nate at room temperature, to study the effect of methiocarb on seed 
germination. 

The mean weight of 25 heads and threshing percentage of the internal 
and external control plots were compared in a t test. The yield data, 
threshing percent, weight of 25 heads, observed feeding, and germina
tion tests were evaluated with Duncan's multiple range test. 

RESULTS AND DISCUSSION 

Table 1 presents the effect of methiocarb on the yield, threshing 
percentage, weight of 25 heads, and observed feeding of birds. 

Grain yield ranged from 8,457 to 7,054 kg/ha (table 1). The highest 
yield was observed when methiocarb was applied every 2 weeks at the 4 
kg/ha rate (WzRo), although it was not statistically different from any 
other treatments except every 3 weeks at 2 kg/ha (W3R1). The yield of 
the internal control plots W0Ro (i) was not statistically different from 
yields in the lowest and highest producing plots. Methiocarb had little 
or no effect on the total grain production. 

In regard to threshing percentage only W3R. was significantly differ
ent from all but the control plot and W1R,. The threshing percentage of 
the control plot was not statistically different from the remaining treat
ments. 

No statistical differences were observed among weights of 25 heads. 
The mean visual ratings of observed feeding of birds were not statisti
cally different. 

At test showed significantly higher weight of 25 heads and threshing 
percentage in the internal control plot than in the external control plots. 
Apparently birds were more active on the external plot than on the 
internal control, where nearby plots had been sprayed with methiocarb. 
These results might be of help in the future planning of experiments, in 
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which chemicals are to be evaluated for the control of bird damage on 
grain sorghum. 

The effect ofmethiocarb on the germination percentages ofDeKalb C-
42y during a 3-week interval ranged from 91.21 to 86.21, 91.42 to 80.18, 
and 91.25 to 86.00 during the first, second, and third week, respectively. 
No statistical differences were observed among the means of the methio
carb treatments, but in all cases they were significantly higher than 
those of the W0R0 (i) treatment (P < .05). 

Studies underway at this Institute indicate that the presence of fungal 
pathogens in sorghum grain is related to poor seed germination. In this 
experiment, methiocarb probably acted as a fungicide and helped seeds 
from the treated plots to germinate significantly better than those from 
the nonsprayed plots. 

TABLE 1. -Effect of methiocarb on mean yield, threshing percentage, weight of 25 grain 
heads, and mean feeding of birds on DeKalb C-42y hybrid sorghum 

Treatment Yield Threshing Weight of 25 heads Observed feeding 

Kg/ha % G 

W2R2 8,457 a1 76.35 a 1,801 3.5!2 
W2R1 8,057 ab 76.94 a 1,827 3.01 
W1R1 7,778 ab 76.88 a 1,834 2.95 
W4R2 7,700 ab 77.26 a 1,628 3.51 
W4Rt 7,621 ab 76.09 a 1,561 3.20 
WJ!, (i) 7,542 ab 71.82 ab 1,797 3.98 
WaR2 7,247 ab 75.23 a 1,698 3.45 
W,R, 7,202 ab 73.06 ab 1,628 2.95 
WaRJ 7,054 b 65.69 b 1,707 3.20 

1 Means in a column followed by one or more letters in common do not differ signifi
cantly at (P < .05), by Duncan's multiple range test. 

2 0 = none; 1 = none to light; 2 = light; -3 = light to moderate; 4 = moderate to heavy; 
5 =heavy. 

RESUMEN 
Un experimento se llev6 a cabo en la finca experimental de Isabela del Instituto 

Mayagiiezano de Agricultura Tropical del Departamento de Agricultura de los Estados 
Unidos, con el prop6sito de evaluar en un sorgo de grano el efecto de methiocarb a dos 
niveles (2 y 4 kg./ha.) apliclindose este cada 1, 2, 3 y 4 semanas, respectivamente. Se 
sembr6 un hfbrido de endosperma amarillo, 'DeKalb C-42y' en parcelas de cuatro surcos, 
4 m. de largo a distancia de 102 em. y se utiliz6 un diseiio de parcelas divididas. Cada 
tratamiento se repiti6 cuatro veces. Se llev6 a cabo ademlis un estudio para determinar 
el efecto del methiocarb en el porcentaje de geminaci6n de la semilla en un perido de 
tres semanas. 

Se establecieron parcelas adicionales del tratamiento que no recibi6 methiocarb 
(control) a 15 m. al este del experimento principal. Estas parcelas se identificaron como 
control externo en contraste con las del control interno. Se estudi6 Ia producci6n de 
grano, porcentaje de rendimiento y peso de 25 espigas. Luego de Ia Ultima aplicaci6n de 
methiocarb todas las parcelas se evaluaron visualmente con una escala del 0 al5, siendo 
5 la condici6n de mayor daiio el de los plijaros. 

Los resultados indican que las aplicaciones de methiocarb no redujeron significativa
mente el efecto de los daiios causados por los pajaros. Se concluy6 que en los tratamientos 
adyacentes al control interno Ia aplicaoi6n de methiocarb fue beneficiosa, raz6n por Ia 
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caul nose encontraron diferencias significativas entre este y los demas tratamientos. Se 
observ6 un efecto significativo de ataque de p:ijaros en las parcelas establecidas fuera del 
limite de la aplicaci6n del methiocarb (control externo). Los pesos de 25 espigas y el 
porcentaje de rendimiento fueron estadisticamente inferiores en el control externo al 
compararse con el control interno en una prueba de t. 

El porcentaje de germinaci6n de la semilla aument6 significativamente cuando estas 
se trataron con methiocarb. Los resultados fueron consistentes en las tres pruebas 
realizadas cada semana. 
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