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SCIENTIFIC PAPER
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ABSTRACT: A study was conducted in order to determine the main species of rhizophagous insects associated
to the turfgrass varieties in the Varadero Golf Club (Matanzas, Cuba). During 2010-2015 root
samples from the turf of varieties Bermuda grass 328 and tifdwarf (hybrids obtained from
Cynodon dactylon (L.) Pers x Cynodon transvaalensis Burtt-Davy) were evaluated, which were
extracted through a hole-cutting device. In them the main associated rhizophagous insects were
collected and the lesions were identified and described. Thirteen insect species were found,
corresponding to five orders and eight families, which were found in all the game areas (except
in the rough); the taxa with higher incidence belonged to the orders Hemiptera and Coleoptera.
Due to the affectations they caused on the turf of both hybrids the burrower bugs Dallasiellus
varaderensis Marrero and Mayorga, Tominotus inconspicuus Froeschner and the true weevils
Sphenophorus sp. (1) and Sphenophorus sp. (2) stood out; proving their potential as pest insects
of the turf in Cuba for the grasses of the Cynodon genus, because the root affectations caused
chlorosis, burns and localized death of the turfgrass in the Varadero Golf Club. As a result of
the inventory conducted the recording, for the first time, of the two species of the Sphenophorus
genus stands out. It is recommended to identify the Sphenophorus species and to include
them, along with D. varaderensis and T. inconspicuus, in the available list of the insect species

associated to turfgrasses in the country.
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INTRODUCTION

Pests in golf courses constitute an important
component in these ecosystems worldwide, especially
if they affect the roots of the turfgrass species
that make them up, because such noxious agents
conspire against the aesthetics of the courses and the
possibilities of playing with the required quality.

In Cuba, taking the above-stated facts into
consideration, with the constitution of the Turfing
Services Program of the Pastures and Forages Re-
search Station Indio Hatuey (EEPFIH) a full-cycle
research and turfing services area was consolidated,
of great acceptance in the tourism and sports sector
of the country; which allowed a technology-based
turfgrass industry to emerge (Blanco et al., 2010).

This program generated an integral technology,
which included the selection of turfgrass varieties,
the substratum preparation, planting, establishment
(irrigation, fertilization, weed and fungi control),

negative selection of weeds and mowing (Hernan-
dez, 2010); likewise, the studies related to the
abiotic and biotic stress factors that affect the avail-
able turfgrass accessions have been given priority
(Lopez et al., 2013).

Based on the phytosanitary observations
previously conducted in the Varadero Golf Club
—considered, among the three courses existing
in the country, as the most attractive choice for
international tourism—, the criteria expressed
by Ordaz et al. (2014) regarding the affectation
of the aesthetics and sustainability of turfing
by rhizophagous pests in Mexico, the need of
professional training as part of the National
Program of Golf Courses for the construction of
new courses (Martinez, 2015), and the insufficient
entomological studies published (Martinez, 2004;
Leon and Marrero, 2008; Marrero et al., 2012),
the objective of this research was to determine the
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main species of rhizophagous insects associated to
the turfgrasses in the Varadero Golf Course.

MATERIALS AND METHODS

Study area and geographical location

The study was conducted at the Varadero Golf
Club, 18-hole golf course located north of the Hi-
cacos peninsula (23° 04’ N and 81° 17° W), in the
Varadero beach, Matanzas province.

Sampling of rhizophagous insects and
taxonomic identification

During 2010-2015 collections were made of the
insects associated to the turfgrasses, called varieties:
Bermuda grass 328 and tifdwarf (hybrids obtained
from Cynodon dactylon (L) Pers x Cynodon
transvaalensis Burtt-Davy), established in the
different game areas (tee, green, fairway and rough).

A completely randomized design was used
and, through the methodologies proposed by
Martinez (2004) and by Held and Potter (2012),
the game areas, holes, sand traps and sandlots, and
reproduction areas of the varieties for the turfgrass
replacement were sampled every 15 days.

Edaphic samples were taken, of 15,0 cm of
diameter and 10,6 cm of depth, with a hole-cutting
device (figs. 1a and 1b); while from the roots with
lesions caused by insects and from the soil the
rhizophagous insects were collected with the aid of
entomological pins (fig. 1c) and of a small metallic
shovel, according to the recommendation made by
Juang-Horng (2015).

Afterwards, the samples were transferred to
the Laboratory of Entomology of the University
of Matanzas for their observation under a Novel
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stereomicroscope, in order to capture digital images
(with a Sony coupled photographic camera, 7.0
megapixels) which would facilitate their identification
through the diagnostic traits and with the aid of
dichotomous keys (Froeschner, 1960; Mayorga and
Cervantes, 2006; Ordaz ef al., 2014), and they were
then preserved in essay tubes with alcohol at 70 %.

RESULTS AND DISCUSSION

In the samplings 13 species of rhizophagous
species were found, belonging to five orders and
eight families. Hemiptera and Coleoptera were the
taxa with the highest number of species, represent-
ed by five and four, respectively; and besides they
had incidence on all the game areas, except in the
rough (table 1).

During December, 2010, the burrower bug
Dallasiellus varaderensis was found, species which
appeared in all the turf areas of the golf game (except in
the rough) and showed high mobility in the soil profiles;
which was conditioned by the oval shape of the body, the
modified head with dense setigerous punctures in the
juga and tylus, as well as robust legs and tibiae armed
with strong spines. In the field samplings nymphs and
adults were found, on the surface as well as at depths
between 3 and 40 cm; the insect fed on the roots and
caused leaf chlorosis in both turfgrass varieties, and this
affectation indicates its potential to become a turfgrass
pest in Cuba.

Theabove-describedmorphological adaptations
of D. varaderensis provide the insect with powerful
excavating habits in the sandy substratum of the
golf course, which allow them to reach the deepest
roots and extract the plant juices. The burrower
bugs dig constantly and move at remarkable depth,
which sometimes makes it difficult to find them.

Figure 1. ab. Proceeding with the hole cutter; ¢ Collection of thizephagous insccts.
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Table 1. List of rhizophagous insects associated to the turfgrass of the Varadero Golf Club, during the experimental

period.

Insect species
(common name)

Taxonomic classification
(Order: Family)

Area where they were collect-
ed (turfgrass variety and hole
number)

Dallasiellus varaderensis Marrero and May-
orga
(burrower bug)

Dallasiellus scitus (Walker)
(burrower bug)

Tominotus communis Uhl.
(burrower bug)

Tominotus inconspicuus Froeschner
(burrower bug)

Antonina graminis Mask. (mealybug)

Sphenophorus sp. (1)**
(weevil)

Coleoptera: Curculionidae

Sphenophorus sp. (2)**
(weevil)

Phyllophaga sp*

Coleoptera: Scarabaeidae

Dyscinetus sp.*

Conoderus sp.
(wireworm)

Neocurtilla hexadactyla Perty*
(northern mole cricket)

Eyrocotis lacernata Cab.

Dorymyrmex sp.*
(leafcutter ants)

Hemiptera: Pseudococcidae

Coleoptera: Elateridae

Orthoptera: Gryllotalpinidae

Blattodea: Blattidae

Hymenoptera: Formicidae

Tee, green, fairway, sand traps
(Bermuda grass 328 and tif-
dwarf; holes 10, 14, 17).

Hemiptera: Cydnidae

Tee, green, fairway (Bermuda
grass 328; holes 14, 17).

Green, tee and sand traps (Ber-
muda grass 328 and tifdwarf;
holes 10, 14, 17).

Green (Bermuda grass 328 and
tifdwarf; holes 10, 14, 17).

Green (Bermuda grass 328;
holes 14, 17).

Tee, green, sand lots, area for
turfgrass (Bermuda grass 328
and tifdwarf; holes 14, 17).

Sand traps (Bermuda grass
328; holes 10, 17.

Tee, green, sand traps (Bermu-
da grass 328 and tifdwarf; holes
10, 17).

* They are builders of edaphic mounds.

** New record of potentially noxious insect for the turfgrasses of the Cynodon genus.

In this regard it is stated that these rhizophagous
insects can cause a marked physiological stress in
several economically important hosts, bring about
severe affectations in the root system and also
represent potential plant pathogen vectors (Marrero
et al.,2012).

In the case of the species Dallasiellus scitus,
Grillo (2012) reported it as very rare. In this study
it prevailed in the sand traps of hole 10, where there
was litter of Ficus elastica Roxb and fruits of Guai-
acum sanctum Lim. reported as host plants of the
insects of the Dallasiellus genus by Marrero et al.
(2012).

With the performance of systematic edaphic
samplings in the Varadero Golf Club the re-appear-
ance of D. varaderensis during 2013-2015 could

be proven, with a higher appearance of nymphs and
adults in holes 10, 14 and 17 of the green. Such find-
ings indicate that the insect found, in this ecosystem,
favorable edaphoclimatic conditions for its reproduc-
tion; besides, according to the described affectations,
the potential danger of this species as pest for the turf-
grass varieties evaluated in this study is imminent.
On the other hand, in 2013 another burrower bug
(Tominotus inconspicuus) was found, associated too
to the roots of the hybrids, which was first reported
in the country by Rodriguez (2013); and its presence
is confirmed to be possible, because according to
Froeschner (1960) and Vivan et al. (2013) it is a
species that is framed in the neotropical region in
ecosystems of Brazil and Argentina, among others,
and affects different economically important crops.
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The appearance of this species of the Cydnidae
family in the Varadero Golf Club could be motivat-
ed by the coastal characteristics of the ecosystem.
In this regard, Mayorga and Cervantes (20006) re-
ported the finding of several species of the burrow-
er bugs in coastal ecosystems of Veracruz, Mexico.

Likewise, it is considered that the island condi-
tion of Cuba and the flow of tourists to the Varadero
Golf Club could also condition the appearance of
new insect species, similarly to what occurred in
the Island of Guam, with marked flow of tourists; in
that site five species of burrower bugs were notified
by Lis and Zack (2010).

On the other hand, several ecological hypoth-
eses also support the appearance of pest-causing
organisms in turfs due to the closeness of Cuba to
several Caribbean islands and to Florida, which
largely conditions the effectiveness of insect colo-
nization in the coastal zones. This is due to the fact
that they have high flying capacity and an acceler-
ated dispersal rate, and their dissemination can be
favored by the winds and sea currents, as well as by
the sustained increase of commercial and touristic
exchange, which in turn favors the accidental in-
troduction of exotic insects that do not have natural
enemies in the country (Pérez, 2012).

Regarding the other insects that were captured
(the orthopteran, the Blattodea species, the mealy-
bug and the coleopterans), they were found in both
hybrids and in all the game areas of the course, with
the exception of the rough.

From them two Sphenophorus species, (genus
undetermined), commonly called weevils, stood
out, whose taxonomic characteristics confirmed
with the corresponding dichotomous key allowed to
discern that they were two new records of potentially
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noxious insects for the turfgrasses of the Cynodon
genus, according to the reports of previous studies
conducted in the country. These insects showed
a size of 8-11 mm and remarkable morphological
differences, among them the thoracic and elytral
patterns, the quantity and arrangement of the elytra,
and the size of the punctures (figs. 2a and 2b).

During their feeding activity they caused chlo-
rosis, localized death in certain zones of the turf
and formation of edaphic mounds (fig. 2c), which
showed the noxious potential of these insect spe-
cies, because they affected the aesthetics of the turf
and it also constitutes a limitation to develop the
golf game with quality.

According to the report by Ledn (2009), these
rhizophagous insects are an important part of the
maintenance costs of golf courses in Mexico, and
several Sphenophorus species represent a phy-
tosanitary problem and constitute economically
important pests of the turf.

Sphenophorus parvulus Gyllenhal, Spheno-
phorus venatus Say and Sphenophorus phoenicien-
sis Chittenden have been reported as important
pests in turfs of sports and recreational areas in the
United States and Canada. S. venatus is a prevail-
ing species in golf courses and its damage is severe
on the turf, because the larvae weaken and destroy
the root system and cause plant desiccation (death)
shaped as large spots, which are easily detached in
different parts of the course (called dry spots) and
cause problems in the cutting and management of
turfgrass. In addition, this insect can remain in the
soil for two or three years, which clearly shows its
status as key pest (Woodruf, 2010).

Although S. venatus was reported in 1951 for
the Bahamas, the Dominican Republic and Cuba,

Frgure 2. Adults oft a: Sphenepherus spo {1 b Sphenophorus spe (2) ¢ edaphic mounds and Jocalized

detachment of the turferass cansed by them.
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the records that detail the localities and hosts
infested by this true weevil in the country are still
scarce. According to the report by Martinez (2004),
there were no records that notified its finding in the
turf of the Varadero golf course.

On the other hand, Acuiia (2010) reported that
the subspecies Sphenophorus venatus vestitus
Chittenden is considered the most abundant and
damaging true weevil in the golf courses of the
United States, which is directly related to the fact
that more than 80 % of the weevil adults collected
in four courses of Florida belonged to the species S.
venatus. Its larvae, by feeding on the roots, cause
burn-like leaf lesions and damage more than 40 %
of the turfgrass foliage; they also cause considerable
affectations on the dry weight of the roots and the
total weight of the turfgrass. In the last two decades
the populations of this rhizophagous species have
remarkably increased in the golf courses of Florida.

Ordaz et al. (2014) also found severe damage by
S. venatus in C. dactylon in several golf courses of
Mexico. Meanwhile, Krischik and Ascerno (2016)
observed affectations by S. parvulus similar to the
ones described in this research, and emphasized
that in the turfgrass areas infested by this weevil a
fast chlorosis appears and finally the turfgrass turns
straw-colored.

Professionals and greenkeepers of golf courses
in Puerto Rico have sometimes indicated that the
soil coleopterans have been confused with burrower
bugs, and that the damage caused by S. venatus
can be masked with symptoms of leaf burns due to
inadequate management of fertilization, for which
they recommended a systematic monitoring of the
populations of this pest. On the other hand, Blake
(2014) emphasized the need of knowing how to
identify the edaphic insects that infest the turfgrass
in golf clubs, knowing how to find them, having a
basic knowledge of their biology and understanding
the different available management options.

It should be stressed that in the Varadero Golf
Course the species of rhizophagous insects (table 1),
and particularly burrower bugs and weevils, find
favorable conditions to be developed and increase
their populations. The affectation caused by these
insect species and their potential noxiousness along
with the other rhizophagous insects reported in
this study may represent a limiting factor for the
turfgrass aesthetics and the quality of the golf game.

The above-mentioned aspects indicate the need
to be alert in the country with all the potential pests
that could appear in the turfgrasses of the Cynodon
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genus, taking into consideration the proposal of in-
creasing the number of golf courses in Cuba.

CONCLUSIONS

As a result of the inventory performed 13 spe-
cies of phytophagous insects were found, belonging
to five orders, with higher representation of species
in Hemiptera and Coleoptera. The record, for the
first time, of the two species of the Sphenophorus
genus, stands out. Likewise, the noxious potential as
pest, for the turfgrasses Bermuda grass 328 and tif-
dwarf, of the burrower bugs D. varaderensis and T.
inconspicuous, is ratified; which, together with the
root affectations, cause chlorosis, burns and local-
ized death of the turfgrass in the Varadero Golf Club.

RECOMMENDATIONS

According to the economic-social importance
of golf courses for Cuba and the scarce information
about the impacts caused by rhizophagous pests of
turfgrass, it is necessary to organize training ac-
tivities for their recognition in the course and their
timely detection, as well as for the evaluation of
sustainable management alternatives to be incorpo-
rated in the Integrated Turfgrass Pest Management
Program.

Collections of adults of Sphenophorus sp. (1)
and (2) should be conducted to increase the avail-
ability of male individuals and obtain the specific
identity from the genitalia description. In addition,
it is suggested to include D. varaderensis, T. in-
conspicuus and Sphenophorus sp. (1) and (2) in the
available list in the country of the insect species as-
sociated to the turfgrasses Bermuda grass 328 and
tifdwarf.

ACKNOWLEDGEMENTS

The authors thank Dr. Imelda Ledén Garcia,
of the Postgraduate College Campus Montecillo,
Texcoco, State of Mexico, for her kindness and
the valuable scientific literature provided about the
Sphenophorus genus (Coleoptera: Curculionidae).

BIBLIOGRAPHIC REFERENCES

Acufla, Alejandra. Larvas de curculionidos en cés-
ped. USA: Global Turf Network. http:/www.glo-
balcesped.org.curculiénidos.htm. [10/01/2015],
2010.

Blake, L. Control of insects in commercial turfgrass.
Mississippi State University. Extension Service.
Publication 2354, 2014.

Blanco, F.; Martin, G. J.; Suarez, J. & Milera, Mila-
gros. Los cambios en el modelo organizativo de



196

investigacion en la EEPF “Indio Hatuey”. Algu-
nas reflexiones. Pastos y Forrajes. 33 (2): 119-
133, 2010.

Froeschner, R. C. Cydnidae of the Western Hemis-
phere. Proceedings of the United States National
Museum 111. USA. p. 337-680, 1960.

Grillo, H. Heteroptera de Cuba. Tesis Doctoral de se-
gundo nivel. La Habana, 2012.

Held, D. & Potter, D. A. Prospects for managing
turfgrass pests with reduced chemical Inputs.
Annu. Rev. Entomol. 57:329-354, 2012.

Hernandez, L. A. Creacion y desarrollo de Organiza-
ciones Socialistas de Base Tecnologica para el
sector agropecuario incubadas en Instituciones
de la Educacion Superior cubana. Tesis presen-
tada en opcion al grado cientifico de Doctor en
Ciencias Técnicas. Matanzas, Cuba: Universidad
de Matanzas, 2010.

Juang-Horng, C. Species richness and seasonal abun-
dance of billbugs, Sphenophorus spp., from
South Carolina Golf Courses. J. Agr. Urban
Entomol. 31 (1):20-28, 2015.

Krischik, Vera & Ascerno, M. Managing lawn and
turf insects: root-feeding insects. University of
Minnesota Extension. http:/www.extension.
umn.edu. [10/01/2016], 2016.

Ledn, Imelda. Deteccion de Sphenophorus venatus
vestitus Chittenden y manejo de Spodoptera fru-
giperda (J. E. Smith) sobre césped en Quintana
Roo, México. Tesis presentada en opcion al gra-
do cientifico de Doctor en Ciencias. Colegio de
Postgraduados: Montecillo, México, 2009.

Lebén, R. & Marrero, L. Entomofauna asociada al
césped del campo de golf de Varadero: Biodi-
versidad, etologia y alternativas de manejo. /7
Congreso Internacional Gestion ambiental del
césped para campos de golf, estadios deporti-
vos y jardines residenciales y I Taller Interna-
cional El césped y sus vinculos con el desarrollo
turistico, la recreacion y el deporte. Varadero,
Cuba, 2008.

Lis, Jerzy & Zack, R. S. A review of burrower bugs
(Hemiptera: Heteroptera: Cydnidae sensu lato)
of Guam. Zootaxa. 2523:57-64, 2010.

Pastos y Forrajes, Vol. 39, No.3, July-September, 191-196, 2016 / Leonel Marrero-Artabe

Lopez, Mislaidys; Hernandez, L. A.; Ramirez,
Wendy; Medina, R.; Pérez, J. M. & Gonzélez,
M. C. Estado del conocimiento del mejoramien-
to genético de cespitosas. Pastos y Forrajes.
36 (3):178-187, 2013.

Marrero, L .; Mayorga, Maria C.; Maria de los An-
geles Martinez; Font, Maidel; Duquezne, J. C,;
Leon, R. et al. Chinches subterraneas (Hemipte-
ra: Cydnidae) asociadas a hospedantes de interés
econdmico en la provincia de Matanzas. Protec-
cion Vegetal. 27 (3):194-196, 2012.

Martinez, Maria A. Diversidad faunistica de insec-
tos en un campo de golf. Proteccion Vegetal.
19 (1):65-66, 2004.

Martinez, Marta F. Relatoria de la preparacion ba-
sica de profesores para el Programa Nacional
de Campos de Golf. Varadero, Cuba: Escuela de
Hoteleria y Turismo, 2015.

Mayorga, M. C. & Cervantes, L. Cydnidae (Hemip-
tera: Heteroptera) del Centro de Investigaciones
Costeras La Mancha, Actopan, Veracruz, Méxi-
co. Revista Mexicana de Biodiversidad. 77:205-
214, 2006.

Ordaz, Edith L.; Equihua, A.; Leon, Imelda; Jones, R.
W.; Aragdn, A.; Hernandez, R. et al. Species of
Sphenophorus (Coleoptera: Dryophthoridae) as-
sociated with golf courses in Mexico. Fla. Ento-
mol. 97 (2):857-860, 2014.

Pérez, Nilda. Manejo ecologico de plagas. 2a ed. La
Habana: Editorial CEDAR, 2012.

Rodriguez, Isandra. Descripcion taxonomica y etolo-
gia de una nueva especie de Tominotus Mulsant
& Rey (Hemiptera: Cydnidae) para Cuba. Traba-
jo de diploma. Matanzas, Cuba: Universidad de
Matanzas, 2013.

Vivan, L. M.; Nardi, C.; Grazia, J. & Bento, J. M.
Description of the inmatures of Scaptocoris car-
valhoi Becker (Hemiptera: Cydnidae). Neo Ento-
mol. 42 (1):121-125, 2013.

Woodruff, R. E. Sphenophorus venatus vestitas Chi-
ttenden (Insecta: Coleoptera: Curculionidae).
Florida Department of Agriculture and Con-
sumer Services, IFAS Extension. Publication
EENY 207, 2010.

Received: May 27, 2015
Accepted: July 28, 2015



