
September - October 2007 759

CROP PROTECTION

Feeding and Oviposition Preference of Phyllophaga cuyabana (Moser)
(Coleoptera: Melolonthidae) on Several Crops

LENITA J. OLIVEIRA1, MARIA A. GARCIA2, CLARA B. HOFFMANN-CAMPO1 AND MARIA L.B. DO AMARAL3

1Centro Nacional de Pesquisa de Soja / Embrapa Soja, C. postal 231, 86001-970, Londrina, PR
lenita@cnpso.embrapa.br

2Depto. Zoologia, Instituto de Biologia, Univ. Estadual de Campinas - UNICAMP, 13081-970, Campinas, SP 
3Bolsista-CNPq

Neotropical Entomology 36(5):759-764 (2007)

Preferência Alimentar e Oviposição de Phyllophaga cuyabana (Moser) (Coleoptera: Melolonthidae) em 
Diferentes Culturas

RESUMO - Estudos em laboratório e em casa-de-vegetação foram conduzidos para estudar a preferência 
de Phyllophaga cuyabana (Moser) em se alimentar e ovipositar nas espécies de plantas: Cajanus cajan
L. (guandu), Crotalaria juncea L. (crotalária), Crotalaria spectabilis Roth (crotalária), Crotalaria 
ochroleuca G. Don (crotalária), Glycine max [L.] Merrill (soja), Gossypium hirsutum L. (algodão), 
Helianthus annuus L. (girassol), Stizolobium aterrimum [Mucuna aterrima] Piper & Tracey (mucuna 
preta) e Zea mays L. (milho). O maior número de ovos foi observado em girassol, C. juncea e soja 

e do consumo foliar em soja C. spectabilis. Em situação de 
múltipla escolha, a distribuição das larvas ocorreu ao acaso, não sendo observada nenhuma tendência 
de preferência, mas em situação de dupla-escolha, usando-se soja como padrão, as larvas sempre 
preferiram se alimentar nas raízes de soja. Os adultos de P. cuyabana preferiram os hospedeiros mais 

de manejo integrado dessa praga.

PALAVRAS-CHAVE: Scarabaeoidea, praga de solo, coró, planta hospedeira

ABSTRACT -
preference by Phyllophaga cuyabana (Moser) on different plant species as Cajanus cajan L. (pigeon 
pea), Crotalaria juncea L. (sun hemp), Crotalaria spectabilis Crotalaria 
ochroleuca , Glycine max [L.] Merrill (soybean), Gossypium hirsutum
L. (cotton), Helianthus annuus Stizolobium aterrimum [Mucuna aterrima] Piper & 
Tracey (velvetbean) and Zea mays 

C. juncea
discriminate among plants, in dual-choice test, the proportion of eggs layed and leaf consumption by 
P. cuyabana C. spectabilis. The larval distribution 

P. cuyabana adults had 
preference for more suitable hosts and that could stand their offspring survival. This behaviour can be 

KEY WORDS:

Phyllophaga cuyabana (Moser) is a pest of soybean 
and corn in South and Central regions of Brazil. The larvae 

pest is crop rotation, using alternative host plants (Oliveira 

et al. 2004) attractive to adults but unsuitable as food to the 
larvae.

P. cuyabana larvae feed on roots of various plants, like 

(Senecio brasiliensis et
al

S. brasiliensis
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(Oliveira & Garcia 2003), but no tests regarding feeding 

Travis (1939) reported Phyllophaga lanceolata (Say) 

them corn, soybean and potato. There are several reports that 
describe observations of adult Phyllophaga spp. feeding on 

preference of Phyllophaga adults
According to Diagne (2004), the suitability of different 

plants for insect development and survival can vary 

preference for a relatively small number of plant species. 
Phyllophaga

different cropping systems.

oviposition preference of P. cuyabana
its host plant range.

Material and Methods

in soybean production systems and to the predominant crops 
in the regions of occurrence of P. cuyabana. That includes
Cajanus cajan L. (pigeon pea), Crotalaria juncea L. (sun 
hemp), Crotalaria spectabilis 
Glycine max [L.] Merrill (soybean), Gossypium hirsutum
L. (cotton), Helhiantus annuus Stizolobium
aterrimum [Mucuna aterrima] Piper & Tracey (velvetbean), 
and Zea mays L. (maize).

Adults and larvae of P. cuyabana
laboratory colony maintained at Embrapa Soja or collected 

oC and 75 
oC

(ANOVA) using a general linear model. When ANOVA 

No-choice laboratory test for oviposition.  P. cuyabana

the area of the adult collection, one plant of each species 

dishes containing autoclaved sterile humid soil.

Greenhouse multiple-choice test for oviposition and adult 
distribution.

5 cm above the soil surface and covered by a 1m high nylon 

tested only in test 1.

2 of the leaf eaten) 

P. cuyabana

In the second year, simultaneously, a test using a similar 
C. 

juncea
effect of the number of host species suitable for P. cuyabana
oviposition.

Dual-choice test for oviposition and adult distribution in 
outdoor cages. P. cuyabana

P. cuyabana

in a completely randomised design.
Over a period of ten days, each night, those adults that 

reintroduced into the middle of the cage. Each morning, pots 

A sample of insects (60 adults), taken from the same 

cages in the laboratory for estimating the preoviposition 

eggs, including those from the central pots. The number of 
leaf ridges (0.25 cm2
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containing soybean plants by the total numbers observed in 

the distribution occurred independently of treatment (i.e. 
by chance).

Multiple-choice test for larval food preference in the 
greenhouse.
treatments and ten replicates in a randomized block design. 

and C. spectabilis.

the infestation, a portion of soil covered each larva to prevent 

days after infestation, the larval distribution on each plant 

Dual-choice test for larval food preference in the 
laboratory.

Crotalaria ochroleuca C. 
juncea and C. spectabilis

of eight plots (18 m2) of each treatment (soybean, maize, 

to early April, the population of P. cuyabana
one sample (0,10 m2, 30 cm depth) in each plot. One previous 

Results

No-choice laboratory test for oviposition. P. cuyabana
female adults ate leaves from all tested plants. Females laied 
eggs close to any available plant species, but in the laboratory, 

observed close to cotton (Table 1). The greatest number of 
C. juncea), 

Greenhouse multiple choice tests for oviposition and 
adult distribution.
among different plants, in a multiple-choice situation in the 
greenhouse, P. cuyabana 

for insect feeding.

Dual-choice tests for oviposition and adult distribution in 
outdoor cages. In these tests, P. cuyabana consumed more 

systems, independently of the plant species used in the 

Dual and multiple-choice test for larval food preference 
in laboratory and greenhouse. The total root intake by 

offered to the larvae in dual-choice test. Conversely, larvae 
ingested proportionally greater amount of soybean roots in 
the dual choice situation compared to the other roots (Table 

being 0.50.

Plant species Number of eggs/female
Sunflower 14.4 ± 1.05 a
Sun hemp 10.8 ± 1.52 a
Soybean 10.5 ± 1.76 ab
Maize 6.4 ± 1.33 bc
Showy crotalaria 3.4 ± 1.24 bc
Cotton 2.7 ± 0.83 c
F value 15.03 **

SE) by P. cuyabana
females on different plant species in a no-choice laboratory 

** = P < 0.01.
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Table 2. Number of leaf consumption marks caused by P. cuyabana females, number of adults and number of eggs (mean 

ns

Test 1 Test 2
Plant species

Leaf Adults Eggs Adults Eggs
Sun hemp 26.9 ± 4.29 a 8.0 ± 1.51 7.2 ± 1.48 12.9 ± 1.58 7.8 ± 2.75
Sunflower 14.3 ± 3.89 b 6.5 ± 0.86 6.6 ± 2.06 8.9 ± 1.67 12.6 ± 2.78
Soybean 12.9 ± 3.21 b 9.8 ± 1.86 8.5 ± 2.49 13.6 ± 1.57 10.3 ± 1.14
Maize 10.5 ± 1.47 b 7.7 ± 1.18 8.3 ± 2.19 9.5 ± 1.87 6.6 ± 1.79
Cotton 3.8 ± 1.44 c 8.3 ± 2.01 6.6 ± 2.06 11.0 ± 2.06 9.3 ± 3.10
Pigeon pea 3.7 ± 1.19 c 8.4 ± 1.14 7.2 ± 2.24 - -
Velvetbean 1.5 ± 0.70 c 6.0 ± 1.72 16.4 ± 4.30 - -
Showy crotalaria - - - 12.1 ± 1.16 6.0 ± 1.13
Fallow - 5.8 ± 1.26 8.2 ± 2.96 - -
F value 50.58 * 1.98 ns 1.50 ns 1.33 ns 1.30 ns

Leaf consumption (feeding marks) Adults
Crop system1

Total number2 Proportion (%)
on soybean control

Total number2 Proportion (%)
on soybean control3

Soybean and showy crotalaria 347.6 ± 59.38 b 88.6 ± 5.74 a 26.4 ± 4.03 b 55.7 ± 5.23
Soybean and maize 358.8 ± 58.98 b 62.0 ± 5.67 b 40.8 ± 4.45 a 52.3 ± 3.54
Soybean and sun hemp 379.2 ± 51.34 b 36.3 ± 4.03 cd 36.2 ± 1.91 ab 50.7 ± 4.45
Soybean and soybean
(single crop)

802.8 ± 67.61 a 49.6 ± 4.28 bc 31.2 ± 1.96 ab 51.1 ± 1.11

Soybean and sunflower 342.6 ± 55.75 b 17.5 ± 2.78  d 36.4 ± 2.42 ab 54.9 ± 5.01
F value4 10,439 ** 34,16 ** 4.03 * 0.347 ns

Table 3. Number of consumption marks caused by P. cuyabana

outdoors.

1

2 3

** = P < 0.01, ns

Eggs
Crop system1

Total number2, 3 Proportion (%)
on soybean control 3

Soybean and showy crotalaria 48.0 ± 11.54 84.1 ± 5.21 a
Soybean and maize 50.4 ± 12.24 57.9 ±13.89 ab
Soybean and sun hemp 42.2 ± 18.87 54.2 ± 1.92 ab
Soybean and soybean (single crop) 69.6 ± 18.84 49.0 ± 4.83 b
Soybean and sunflower 33.6 ± 3.25 48.9 ± 9.47 b
F value4 0.848 ns 4.025 *
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In multiple-choice greenhouse bioassays, larval 
distribution occurred mostly by chance. The number of 

C.
juncea cotton (Table 5).

P. 
cuyabana
in all hosts in a multiple-choice situation (policulture). Later, 

velvetbean plots (Table 6).

Discussion

Despite the adult distribution on the different hosts 

P. cuyabana females, 

preference of P. cuyabana females,
more palatable and attractive compared to C. spectabilis, in 

C. spectabilis
et al. 2004, already reported 

cotton and C. spectabilis as unsuitable hosts for P. cuyabana
larvae.

Hierarchies of preference for plant resources of many 
phytophagous insects have been reported. A simple 

offspring performance (Craig et al.

adult food preference and offspring performance have 

1983, Thompson 1988, Craig et al

Consumption (mg)
Plant species

Total/ container Soybean
(control) Plant test

Proportion of
soybean (control)

consumption
Soybean/maize 6012 ± 350 4351 ± 237 1751 ± 238 0.73 ± 0.03 a
Soybean/sun hemp 4829 ± 410 3569 ± 400 1260 ± 223 0.72 ± 0.05 a
Soybean/showy crotalaria 4534 ± 535 3388 ± 477 1146 ± 208 0.72 ± 0.04 a
Soybean/C. ochroleuca 6252 ± 310 4223 ± 359 2029 ± 257 0.67 ± 0.05 a
Soybean(control)/soybean (test)1 5438 ± 485 2760 ± 247 2629 ± 248 0.51 ± 0.04 b
F value 3.07 ns - - 5.67**

1Simulating single crop
 ns = 

Table 4. P. cuyabana

Plant species Number of larvae/sector
Sun hemp 3.0 ± 0.47 a
Maize 2.1 ± 0.74 ab
Pigeon pea 1.6 ± 0.23 ab
Sunflower 1.4 ± 0.43 ab
Soybean 1.3 ± 0.45 ab
Showy crotalaria 1.2 ± 0.33 ab
Velvetbean 1.1 ± 0.42 ab
Cotton 0.6 ± 0.24 b
F value 2.96 **

P. cuyabana
larvae neighbouring different plant species, in greenhouse 

in eight  sectors).

Plant
species

Adults and
1st-instarlarvae
in November

2nd- and 3rd-instar
larvae from 
December

to early February
Soybean 1.5 ± 0.96 15.6 ± 2.16 a
Maize 2.0 ± 0.82 14.5 ± 1.70 a
Sunflower 1.5 ± 0.96 12.3 ± 1.72 a
Velvetbean 0.5 ± 0.26 8.2 ± 1.82 ab
Sun hemp 1.3 ± 0.42 5.4 ± 1.75 b
Cotton 0.6 ± 0.37 2.2 ± 0.64 b
F value 1.40 ns 10.72 **

Table 6. Number of P. cuyabana 2
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, Popillia japonica 

regardless of their suitability as hosts to larvae. This fact 
suggests that acceptance or rejection of hosts occurs mainly 
in response to stimuli at the leaf surface (Potter & Held 2002). 
On the other hand, Diloboderus abderus Sturm (Coleoptera: 
Melolonthidae) female do not feed but prefers to oviposit in 

et al.
1996, Silva & Salvadori 2004).

P. cuyabana, as P. 
japonica, is a polyphagous feeder, it presented a different 
degree of preference for some host plant species. In general, 
adult females tended to consume larger amount of soybean 
plants and laid less eggs on soil close to less suitable hosts for 
larval development, such as cotton and C. spectabilis Roth. 
The larvae preferred feeding on soybean and the third-instar 
larvae avoided feeding on cotton. The higher populations 

plant than in cotton or sun hemp.
P. japonica

in dietary generalists is controlled mainly by the presence of 
deterrents in nonhost plants (Potter & Held 2002). In choice 
situation, P. cuyabana 
among species of the same genera as C. spectabilis and 
C. juncea, probably due to composition and concentration 
of some secondary chemical compounds, as pyrrolizidine 
alkaloid, in these plant species. P. cuyabana
preference for more suitable hosts that could stand their 

in an integrated management program for this pest. Those 

used as a trap crop or the less suitable hosts, as cotton 
and C. spectabilis
rotation to reduce populations of P. cuyabana in soybean 

these alternatives must be further investigated in field 
conditions.
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