This is an open acce @
article under the CC B @
license Creative Common
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ABSTRACT

Several studies have demonstrated the importance of Pindo palm in Rio Grande do Sul and Brazil, mainly through
preservation but also due to the economic potential of using its fruit. In collections of Pindo palm fruit carried out in
some regions of Rio Grande do Sul, the presence of beetle larvae inside of seeds was observed. This study aimed at
identifying the species and evaluating the level of infestation of this insect in Pindo palm endocarps. Endocarps were
kept in observation in the laboratory to verify the emergence of adults. The number of endocahespribence of
the exit hole of the adult insect was registeisfterwards, the endocarps were broken, and the number of adult
insects, larvae and intact seeds was registered. The insect that occurred in the Pindo palm trees was identified for the
first time in the countryat the species level, RBachymeus bridwelli(Prevett, 1966). Infestation occurred in 75.1% of
the endocarpg&mong the damaged ones, the occurrence of only one larva was verified in 75.7%. Hibwesealso
possible to verify the presence of two larvae (22.1%) and up to three larvae (2.2%) per endocarp. The loss of seeds
reached 53.4%.
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INTRODUCTION reproduction (Loreni et al., 2010), being the sanity of

Studies on Pindo palnButia odorata(Barb. Rod)) seeds an important factor to the success of the

Noblick (Arecaceae) have been carried out, aimed gfopgggtion. Besides dqrmanoy_hich afe(?ts the
populational characterization (Schwagt al, 2010), 9ermination of palm seeds like the Pindo piutiaspp.)

etnobotanic studies (Bittoet al, 2009), propagation (Fioretal, 2011; Schlindweiet al, 2013), seed infestation
(Schlindweiret al, 2013) and economic utilization of the by insects interferes directly with the quality of fruit and
fruit (Toniettoet al, 2009), showing the importance offeduces its reproductive capacity
this species to Rio Grande do Sul and to Brazil. The occurrence of insects in Pindo palm seeds was
Building orchards for economic purposes depends dgported by Prevett (1966), describing a genus of
the supply of quality seedlings which allow greatePachymerini (Coleoptera: Chrysomelidae: Bruchinae) in
uniformity of the plants, which is achieved through asexu&lruguayan populations. Link & Costa (1982) and Link &
multiplication (Hoffmanret al, 2005). Despite the studies Naibo (1995) and reported the occurrence of larvae of
of somatic embryogenesis in palms like the oil pditadgis Butiobruchussp (Coleoptera: Chrysomelidae: Bruchinae)
guineesnsislacq) (Silvaet al, 2012), coconutGocos in Pindo palm seeds. Martal (2009), collecting Pindo
nuciferal.) (Gomeset al,, 2004) and acai palrk(terpe palm fruit in some places in Uruguayerified the
oleraceaeMart.) (Scherwinski-Pereirat al, 2012), the occurrence oPachymerusiff nucleorumand of larvae of
seedlings production of most palms occurs via sexuah insect from the Cuntionidae family Eloyet al (2017)
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observed and identified @achymerus nucleorurthe dry camber showed the presence of the insesample
commonly called “larva do coquinho” d@utia odorata. from each municipalityincluding of S&o Lourenco do Sul,
Johnsoret al (1995) reported that, among the manyvas sent to theaboratorio de Sistematica e Bioecologia
threats to the health and life of seeds, bruchid beetles de Coleoptera of the Departamento de Zoologia at the
the most frequenfccording to the authors, these beetletniversidade Federal do Parana (UFPR), for identification.
lay their eggs on seeds or fruits, and their larvae fedtdhe specimens were placed in the collection of the Depar-
inside the seeds, usually destroying them. Examples tainento de Zoologia at UFPR and two specimens were
these damages were reported by Gagtial (1979) in donated to the Museu de Ciéncias Naturais of the Funda-
Siagrus oleraceafArecaceae) and by Grenéizal (2008) ¢&o Zoobotanicaf Rio Grande do Sul.
in Allagoptera arenaria(Arecaceae), both damaged by
Pachymerus nucleorurfColeoptera: Chrysomelidae: RESULTSAND DISCUSSION
Bruchinae). The species was identified Bachymerus bridwelli
Between 2006 and 2009, Pindo palm fruit were collected all samples collected. This species had already been
in some places of the State of Rio Grande do Sul, aimingidéntified and cited by Prevett (1966) feeding on the seeds
seed germination studies aindvitro culture of embryos. of Butia capitata(Martius) Beccari. It was identified, for
The endocarps of these fruits were kept either in a storattpe first time in this countryn the species level, in Pindo
chamber or in a laboratory environment and revealed aalms Butia odorata Reviewing papers on insects
insect inside of Pindo palm seeds. The purpose of thifesting of palm seeds, Johngral (1995) also reported
study was to identify and to evaluate the infestation levéie occurrence ofP. bridwelli in B. capitata In other

of this bruchid in endocarps of Pindo palm. taxonomic review of bruchids in palm trees, Nilsson &
Johnson (1993) consider&ltiobruchussynonymous
MATERIAL AND METHODS with the genu$?achymerusrhunberg, 1805. Thus, it is

In February of 2009, a batch of 181 endocarps of Pindiaghly probable that the genus mentioned by Link & Cos-
palm,B. odorata collected in the city of S&o Lourenco dota (1982) and Link & Naibo (1995) is the same cited by
Sul, in the state of Rio Grande do Sul, Brazil, was storedMilsson & Johnson (1993). It is also possible that this was
a plastic bag and kept in laboratory environment, withotihe same bruchid observed by Magtral. (2009) in the
any light or temperature control. In the beginning ofruits collected from Pindo palm trees in Urugudgntified
December 2009, larvae, pupas and adults of an insect wasPachymerusff. nucleorum Upon external evaluation
observed inside the endocarps. The endocarps were kepthe 181 endocarps it was observed that in 410f them
in observation, in the same environment, to verify ththere was at least one hole, measuring between 5.5 and 6
emergence of adult insects. From Decembérdtbthe mm in diameterthrough which the adult insect &f
emergence of the first adult insect in the batch diridwellicame out. There were three endocarps with two
endocarps was observetiter 20 days there was no holes, indicating the possibility of more than one larva
emergence of other adult insects. completing its cycle inside the endocarp in the same

Then, the number of endocarps that had the exit hadeason. Four endocarps showed a little perforation besides
of the adult insect was registered and labeled “damagettiie one made by the bruchids, possibly madBé&yena
(Figure 1). The endocarps which did not have an exit hggaumannyBondar 1943, an insect often present in Pindo
of insects were named “without apparent damag&m@)V palm fruits (Figure 1) and mentioned for the first timBin
All endocarps were broken with a bench vise to verify thedorataby Tonietto & Schlindwein (2016).
presence of larvae, pupas or adult insects inside them. After the external observation of each endocarp, all of
The endocarps that did not show any damage, with &élem were opened, including the 41 perforated by the
their seeds intact, were considered “without damageiruchids, to verify the presence of larvae and seeds. The
From these endocarps (45), the average number of seedkies obtained are shownTable 1.
by endocarp and the frequency of endocarps with one, Out of the 181 endocarps, 136 had the bruchids inside
two or three seeds were obtained. and 45 were intacthe values obtained §ble 1) showed

Upon observation of 181 endocarps, the number tiiat even the endocarps without apparent damage can
adult insects, larvae and intact seeds was counted. Othave larvae inside, corroborating Link & Naibo (1995),
52 endocarps were stored for 24 months in a laboratowyho observed in their study dButiobruchus spthat a
without any light or temperature control, to verify thesuperficial examination can overlook the infestation by
emergence of adults and the time the insects stayed insilde insect, and that it is necessary to open the endocarps
the endocarps. to evaluate the infestation.

Lots collected from other municipalities in the state The most frequent occurrence was one larva per
(Arambaré, Cachoeira do Sul aMthmao), storaged in endocarp, in 75.7% (103) of them, followed by two larvae,
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in 22.1% (30) and, more raretpree larvae, in 2.2% (3). studying levels of predation dflegacerus baeri
There were 17 cases in which an adult insect emerged d@bleoptera: Chrysomelidae: Bruchinae)lpomoea
a larva stayed inside the endocarp. In only three casesperati (Convolvulaceae), observed a predation
the emergence of two adults in the same endocarp waercentage of 67.6%, considering it high.
verified. No dead larvae or any trace of damaged larvae The importance of an insect that eats the seeds of a
were found. The space inside the endocarps was filled plant depends on some characteristics of the plant, such
the insect on its various stages, or by seeds. as propagation mode, number of fruit and seeds per fruit,
The level of predation of the endocarps was 75.14%cological and agronomic importance, importance of the
These values are close to the ones reported by Links®ed for the development of the fruit, seed longemiy
Naibo (1995) foButiobruchussp., reporting infestation tural regeneration and extinction risk, among others. Garcia
values between 48.7 and 82.5% of attacked endocarpsal. (1980) mention that the seeds of carnauba, dende,
depending on the yedrhe level of predation observed islicuri, babassu, among otherd high commercial and
also within the limits found by Garcet al.(1980) forP.  industrial value, were devalued due to the occurrence of
nucleorumon Siagrus oleracegArecaceae), which P. nucleorum They also reported that the predation of
varied from 42.0 to 54.5% depending on the municipalitgyagus oleraceaseeds byP. nucleoum was a serious
where the fruit were collected. Grenbaal. (2008), threat to the reproduction of that species. Link & Naibo
comparing two areas during two years, observed 61.7¢6995) considered that the attackBaftiobruchussp did
and 69,6% of maximum predation By nucleoumon not prevent the survival of the Pindo palkacording to
Allagoptera arenaria(Arecaceae), depending on thethe authors, the hole made Bytiobruchussp. would
month of evaluation. Scherer & Romanowski (2005)llow the water to go into the endocarp, facilitating

Figurel: Endocarps of Pindo palm with holes made by an &hdhymerus bredwel{larger diameter) and by a larvaRévena
plaumanni(smaller diameter).

Table 1: Data of Pindo palm endocarp predatiorPachymeus bridwelli PortoAlegre, RS, Brazil, 2009-2010

Frequency /endocar p
Number of endocar ps - - -
1 insect 2 insects 3 insects
Damaged 41 21 17(38) 3(9)
WAD* 140 82 13(26) 0
Total of endocarps 181 Total of insects 172

*Without Apparent Damage’ between parenthesis and the total number of insects per category
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germination, since its attack would harm only one or twdhus, both the inflorescences and fruits are available
seeds. during the period of emergence of the adult insect,
In the infestation of Pindo palm endocarps Ry indicating that the oviposition occurs in the female flower
breidwelli, 172 individuals were counted, 44 adults andr in the early development period of the fruit. This
128 at larval stagé total of 150 seeds were not damagednference is corroborated by Martét al. (2009), who
Thus, as each insect eats only one seed while growirapserved the emergence Bachymerusaff nucleorum
the total number of seeds in the studied lot was 322. Suatiult insects synchronously with the beginning of the
values resulted in a seed predation of 53.4%. The reductiglooming of Pindo palm populations in Uruguslye same
on the propagation capacity of the diaspores becausecase was also verified by Grenbgaal. (2008) forP.
predation is minimized, in some cases, due to theicleoum ovipositing onA. arenaria. According to
production, by the Pindo palm, of endocarps with moréohnsoret al.(1995) the general life cycle of bruchids is:
than one seed, reaching up to three per endocatpe adult lays an egg on a fruit or seed, and the first stage
However over half of the 45 intact endocarps from thédarva bores through the fruit and /or seed coat and enters
evaluated lot had only one seed. 26 endocarps had dhe seedYuset al (2007) quote that the bruchids have
seed (57.8%), 11 had two seeds (24.4%) and 8 had thhgermetamorphosis, where the larvae show at least two
seeds (17.8%). Moreovethe Pindo palm seeds need alistinct shapes, as a mobile and another apodal or less
long time to germinate and specific conditions to overconraobile stage. In the study of pindo palm was not possible
their dormancy (Carpentel988; Schlindweiet al, 2013). look at larvae in the first instars, it being necessary more
The factors stated above indicate that the predati@iservations to verify the occurrence this phenomenon.
which occurred in the studied endocarps is a factor that The identification of the emergence period of adult insects
can contribute to the pressure on the reproductivend of the oviposition oP. bridwelli is essential for the
capacity of this palm and, consequently its natural management of this insect, mainly when seeds are the object
regeneration. In addition, they create difficulties duringf interest. It is important to highlight that this insect does
the management of the seeds for purposes obtdamage the fruit pulp because the larva stays inside the
propagation and seedlings production, especially endocarp throughout its life cycle (Figure 2), different from
selection and plant breeding programs. Revena plaumanniyhich goes out of the endocarp when
The emergence of the adult insects occurred betwethe fruit falls on the ground or is harvested, damaging the
the middle and the end of Decemb€&his period is pulp and making fruit storage difficult.
coincident with the bloom of Pindo palms, which take place The presence @ bridwelli is only noticed after the
in the spring and in the beginning of the summer (R&itz emegence of the adult, which, in the case of this study
al., 1983). The plant can produce many bunches achieviagcurred ten months after fruit harvest.
an average between 2.85 and 5.67, depending on the plantn the 52 endocarps kept under observation for 24
and the crop (Schwarét al, 2010) and between 1.8 andmonths, 15 adults developed and 25 larvae stayed alive in
3.1 depending on the region (Schlindwetral.,2017). the second year of observation, showing that the same

Figure 2: Stages ofPachymeus bridwelliin endocarps oButia odorataA) Larvae, B) Pupa, Ghdult.
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generation of individuals can remain viable in théarciaAH, Rosa JAM & Costa MGG (1980) Contribuicdo ao
environment for at least two years conhecimento do ataque &achymeus nucleoum Fabr, 1972

. . . . . . (Bruchidae, Coleoptera) e®yagrus oleraceudart. (Palmae).
Besides the identification of the insects in the Iot of |n; Anais da Escola dagronomia eveterinaria, Goiania. Uni-

seeds from S&o Lourenco do Sul, insects found in storedersidade Federal de Goias. p. 10:5-11.

seed lots fromrambaré Viaméao and Cachoeira do SulGomes KKP Oliveira VC, LédoAS, Angelo PCS & Costa JLS
were also identified a8 bridwelli, Showing thatthe insect (2004) Indug&o de calo a partir de eixo embrionario de coqueiro
. . . (Cocos nuciferd..) Revista Brasileira de Fruticultura, 26:124-
is spread in the areas of occurrenc®obdoratain the

126.
tate of Rio Gran l.
state 0 0 Grande do Su GrenhaV, Macedo MV & Monteiro RF (2008) Predacéo de se-

From of the information obtained in this paper we mentes dellagoptera arenaria(Gomes) O’Kuntze (Arecaceae)
conclude that other studies about the mechanisms opor Pachymerus nucleorum Fabricius (Coleoptera,

infestation ofB. odorataby these insects are necessary Chrysomelidae, Bruchinae). Revista Brasileira de Entomologia,
. . . . 52:50-56.
as well as the factors involved in this procd$ss way _ ,
it will be possible to predict ways to manage the areas Jf™mannA. Fachinello J C & Nachtigal J € (2005) Formas de
. ) propagacao de plantas. In: Fachinello JC, fr@nn A &
Pindo palm that allow the balance of these populations,nachtigal JC (Ed.) Propagacéo de plantas frutiferas. Brasilia,
guaranteeing the economic viability and the regenerationEmbrapa Informagadecnologica. p.45-67.
of natural areas. Johnson CD, Zona S & Nilson JA (1995) Bruchid Beetles and
palm seeds: recorded relationships. Principes, 39:25-35.
CONCLUSION Link D & Costa EC (1982Ataque de carunchos em sementes de
The species found infesting the endocarpgmﬁa esséncias florestais. Silvicultura em S&o Paulo, 16:1197-1200.
odoratawas identified aBachymerus bridwel(jPrevett, Link D & Naibo JG (1995) Nivel de infestagdo Betiobruchus
1966), for all areas sampled, and the insect can stay insid&- €m améndoas de butiazeiro. Ciéncia Rural, 25:201-203.

the endocarp for at least two years; Lorenzi H, Kahn FNoblick LR & Ferreira E (2010) Flora brasi-
. . leira: Arecaceae (palmeiras)"d. Nova Odessa, Instituto
The predation of endocarps is over 75% and, of seedspjantarum de Estudos da Flora. 368p.

. 0 . . .
is over 50%, causing losses in the plantlet production g, .in Hs, prigioni C, Sappa & Martin AS (2009) Informe

seed utilization processes. preliminar sobre algunos zooldgicos vinculados as ciclo anual de
La Palma Butia Butia capitatg (Mart.) Becc.. In: Giancarlo
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