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ABSTRACT 

Population densities of two bean weevil species Zabrotes subfas 
ciatus Bohemann, 1833 and Aeanthoseelides obteet us Say, 1831 (Col.~ 
Bruchidae), commonly injuring stored beans (Phaseolus vulgaris L.) in 
Brazil, occurring together in e l even bean cultivars stored at Linhares 
Experimental Station, in the State of Espírito Santo, were studied . 

Bean cultivars named ' Costa Rica', 'Linhagem Venezuela 350 ' , ' Mu 
latinho Paulista', 'Preto 120', 'Preto 141', ' Preto 143 ' , ' Preto 147 '~ 
' Preto 192 ', 'Ri co 23 ', ' Seleçio Cuva ' and ' Venezuela 350 ' were used as 
food source by the weevils. 

Statistical analysis of data recorded on population density of 
each especies at the 12th month of storage showed, fir s tly , e non pre 
ference by species through cultivars and, secondly a markedly 
interspecific competition in favour of Z. s ubfas eiatus . 

INTRODUCTION 

Beans are the second major agricultur e produc t in Brazilian 
diet served together with rice, t he major product. 

Brazili an agriculture has bean up to now unable to pr ovide 
enough beans for internal consumers . Several rneasures habe bee n taken 
to increase Brazilian bean productivity but it is still faraway from a 
good and enough yi eld . And, still what succeed to be produced, takes the 
risk of being injured at the storage by bean weevils. 

Stored beans in Brazil are commonly injured by two rnain bean 
weevil species , Zabrotes subfasciatus Bohemann, 1833 and Acanthoseelides 
obtectus Say, 1831 (Col., Bruchidae). Although both species are wel 
lknown bean pestes, there is a lack of numerical evidence about their 
behaviour when they occur together in the sarne food source and the eco 
logical implications of that behaviour . 
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of that behaviour . 
Biology of both spec ies was studied by BONDAR (1936) as follow . 
A. obtectus was spread from America all-over the world. It can 

i njury grains still in the field as the female ovipposites inside the 
pods. The egg r equires about five days to ecl ode i n the summer and up 
to 20 days in the winter . Larvae attains its complete development from 
11 to 42 days according t o the season; nymphal stage lasts frorn five to 
18 days, whi ch gives a life cycle frorn 21 to 80 days. Adul t lives about 
two rnonths. 

Z. subfasc:iatus is a South- American species, but is already 
known in Central Arnerica , Africa , As ia and Europ e . Usually this species 
only inj uries stored beans . The eggs a re laid on the seeds, superficial 
ly. Eclosi on occurs between three t o 11 days (at 28°C) and about 48 
days (at 19° c ). Lar va l s tage lasts frorn 17 day s in the summer and 150 
days in the winter (data commonly observed in Europa). Life cycl e may 
take from 36 to 240 days. Adult stage l a s t s from 12 t o 40 days . It is 
ass urned that an ave rage of six a r eigth generations occurs i n Brazil, 
in tropi cal areas. 

A wor k carried out by OLIVEIRA et alii (1979) showed tha t the 
main cultivar planted in the States of Esp irito Sant o and Rio de J ane i 
ro, ' Rico 23 ' , under conventional storage conditions was injured,in six 
months, in 61 % of i ts grains. ln 12 mont hs , al 1 the grains were inj ured 
and the seeds dead. Other cul tivars s uch ' Costa Rica ' , 'Linhagem Vene 
zuela 350 ' , 'Mul atinho Paulista ' , "Preto 120 ' , ' Preto 141 ', 'Pre t o 143 '~ 
' Preto 147 ' , ' Preto 192' , ' Se l eção Cuva ' and 'Ve ne zue la 350 ' had an 
avarage of 15% of the grains inj ur ed at the 6th month of storage but 
were comple tly injured at the 12th month. The authors pointed out the 
economic i mpor t ance and the needs to control the bean weevil species 
present : Z. subfasciatus and A. obtectus . 

RAMALHO et alii (1977) found that among the cultivars 'Pint a 
do ' , ' Guatemala ' , Par a ná ' , ' Carioca ' , ' Enxofre ' , ' Pardo Rico ', ' Rico 
23 ' , and ' Ve rmelho Rajado 1162 ' i n the State of Minas Gerais, Brazil, 
there was no colour prefer ence by A. ob tecms . Testing for olfaction 
preference , there was no difference among ' Paraná ', 'Mulatinho Paulis 
ta', ' Ri co 23 ', ' Manteiga Fosco ' , ' VI - 10-10 ', 'Rico Pardo ' , ' Ri co 
Baio ' , ' 37 R. 890 ', 'Lavras ' , ' Carioca ' , ' Jalo' and ' Guatemala ' culti 
vars . 

Studies of compet ition between two insect species occuri ng 
toge ther in s t ored products were conducted by PARK (1948) with flour 
beetles, Triboliwn castanewn Herbs t, 1797 and T . confuswn Duval , 1868 
(Cal . Tenebrionidae). When t hese speci es were raise d together, one of 
the two became ext inc t after about a year and t he other species assumed 
the popu lation density it would usually have reached alone . PARK (1954) 
f ound that the experimental conditions were important in ·determining 
which of the two species would replace the other. At temperatures above 
29°c T . castaneum was favoured , but be l ow 29°c T. confuswn was usually 
the s uccessful species . 

popul~ 
show 

which 

VARLEY et alii (1973) in t heir useful book abou t insect 
tion ecology pointed out that f ield observati ons would normally 
only t he final r es ul t of competi tion and closel y allied s pecies 
exploi t the sarne resources often seemed to co- exist in a stable way . 
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The present work intended to give numerical evidence on 
aspects of the r elationship between the two bean weevil species 
they occurred together injuring stored beans at the conventional 
tions of storage ata farmer level. We belive that if control of 
pests is to be put on a sound cientific basis, the biological 
with which we ~ish to interfere must be well enough understood 
to make right decisions on pest control . 
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The work was carried out at Linhares Experiment Station in the 
State of Espirita San to from March 1972 to March 1973. 

MATERIALS AND METHODS 

Eleven bean cultivars (Phaseolus vulgaris L.) named 'Costa Ri 
ca', 'Linhagem Venezuela 350 ', 'Mulatinho Paulista', 'Preto 120 ', ' Pre 
to 141' , 'Preto 143 ', 'Preto 147', ' Preto 192 ' , 'Rico 23 ', ' Seleção Cu 
va ' and ' Venezuela · 3S0', in small juta bags of 2 kg of seeds plot were 
distribuited in a fully randomized desing , under conventional condi
tions of storage bricks-made. 

Four replicates (1 + 3) were used. 
The seeds carne from the sarne field and had been stored under 

control led condi tions of t empera cure and humidi ty at Vi to ria Seed Labora 
tory in the State of Espirita Santo until the experiment was performed~ 
Grain humidity was around 8% and no bean weevils or injured grains were 
detected in all cultivars at the beginning of the experiment. 

Twelve months l ater, r ecord on population density of bean weevil 
species was made for each p l ot according to the following procedure : 

1) each plot had the grains separated by sieving from dead or 
alive weevils; 

2) grain brought in polyethylene bags to the Lahoratory of Ento 
mology at the State of Rio de Jane iro, were distributed in Petri dishes 
covered by nylon net to a llow air entrance and prevent weevils to escape ; 

3) after two weeks , the bean weevil population ecloded in each 
plot was counted and separated by species . 

Data were trans formed into y ~ log x + 1 , the best transforma 
tionwhendealing with insect numbers to emphasizes rational comparisons 
between successive values in treatment (MURDIE, 1972) and analysed . 

RESULTS AND DISCUSSION 

Results from the experiment were rank according to 
ciatus population density in the eleven bean cultivars and 
Table 1. 

Z. subfas 
showed in 
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TABLE 1 - Mean number of bean weevi l species occurring together in 
eleven bean culti vars . 

Bean weevi l population density + 

Cultivar z. suhfasciatus A. obtectus 

Original 
Log x + 1 Original 

Log x + 1 numbers numbers 

Preto 147 859 2.91 22 1. 32 

Preto 192 796 2 . 77 46 1. 55 

Pret o 120 657 2.76 77 1. 76 

Venez. 350 612 2.60 138 2 . 02 

Costa Rica 591 2.70 80 1. 83 

L. V. 350 562 2.70 100 1. 89 

Mul. Pa ulis t a 559 2.71 117 1. 72 

Preto 141 512 2 . 65 65 1. 5 7 

Rico 23 420 2 . 50 82 1. 76 

s . Cuva 364 2.53 137 2 . 08 

Preto 143 184 2 . 25 125 1. 73 

+ Mean of 4 replicates 
c.v. = 187. 

Stat istical analysis showed that there was no preference either 
by Z. suhfasciatus neither by A. obtectus for a particular bean cultivar 
t ested, but popul at i on density of the two speci es was significant di f 
fer ent at the level of 17. in favour of Z. subfasciatus. 

Z. suhfasciatus population density was always greater than A. 
obtectus population densíty in all cultivars studied. 

Based on previous data (BONDAR, 1936) of biology of both species, 
A. obtectus has shorter life cycle than Z. subfasciatus and depends less 
upon high ternperatures so they had better conditions to develop under 
the conditions of the experirnent than Z. subfasciatus . But this did not 
occur . Then, factors infl uencing a great developrnent of Z. suhfasciatus 
populations in de tr irnent of development of A. obtectus population rnust 
be r elated wi t h interspecific cornpetition when these species occur 
toge t her i n t he sarne food source. This hypothesis has bean confirmed i n 
t he present wor k since population density of Z. suhfasciatus was a l ways 
s i gnificant g r eater than A. obtectus population density in all cul tívars 
tes t ed. 

Still at t he l igth of data on bi o l ogy of both species r ecor ded 
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by SONDAR (1936) A. obtectus may infest grains still in the field and 
Z. subfasciatus do not. It is pr~ferentiy, a stored grain pest. 

In the experiment , no initial infestation coming from grains in 
the field was present. Infestation by both species had started in the 
storage, and this is a fact in favour of Z. suhfasciatus. 

Eggs are laid wi thin the grains by A. obtectus and on the grains 
by Z. subfasciatus. Mortality of A. obtectus at the beginning of life 
cycle must be greater than for Z. suhfasciatus since the first species 
must do a mechanical work to come out of the grains and some individuals 
may do not secceed. 

CONCLUSIONS 

The experiment showed a numerical evidence of a 
difference in favour of Z. s ubfaseiatus population density 
curred together with A. obtectus i n the sarne food source . 
cific competition yet not well e xplained occurred. 
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RESUMO 

Competição entre populações dos carunhos Zabrotes subfasciatus 
Bohemann, 1833 e Acanthoscelides obtectus Say , 1831 na mesma fonte de 
alimento. 

Neste trabalho foi estudada a densidade populacional de duas es 
pécies de carunchos Zabrotes subfasciatus Bohemann , 1833 e Acanthosce 
lides obtectus Say, 1831 (Col. , Bruchidae) em 11 cultivares de feijao 
(Phaseolus vulgaris L. ) armazenados em condi ções naturais de armazém na 
Estação Experi mental de Linhares no Estado do Espirita Santo . 

Foram usadas as cu 1 ti vares: ' Costa Rica ' , 'Linhagem Venezuela 
350', ' Mulatinho Paulista ', 'Preto 120', 'Preto 141', 'Preto 143', 'Pre 
to 147 ', ' Preto 192', ' Rico 23 ', ' Se l eção Cuva ' e ' Venezuela 350'. 

A infestação se processou naturalmente no armazém. 
No final de 12 meses de armazenagem foi feita uma amostragem 

de cada parcela onde foi contada a população de caruncho existente pe2:_ 
tencente a cada uma das duas espécies. 

A análise estatistica dos dados de densidade populaciona l mos 
trou, primeiro, a não preferência de espécies em relação as 11 cultiva 
res e, segundo , evidênci a numérica para uma competição interespecifica 
em favor da espécie Z. subfasciatus . 

-62-


