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ABSTRACT

An evaluation of the incidence of Crypticerya multi-
cicatrices and Maconellicoccus hirsutus in Co-
lombian Seaflower Biosphere Reserve in San
Andrés, Providence and Santa Catalina islands,
from mid-August to mid-November 2012 was
made. 38 locations were sampled, and 34% of
sites tested show an incidence of C. multici-
catrices oscillating between a range of 80% -
100%, 24% with 40% - 80% of incidence, 18%
between 10% - 40% and 24% with a range of 0% -
10%. The occurrence of M. hirsutus fluctuated
between 0.5% and 17%. There were seven gen-
era of ants associated C. multicicatrices and 94
hosts of this agriculturally important insect and
we found high incidence of associated sooty
mold in C. multicicatrices hosts. Observations
also contained some developmental stages of C.
multicatrices.

Keywords: Colombia’s Caribbean Insular; Pink
Hibiscus Mealybug; Multicicatrices Fluted Scale;
Sap Sucking Insects; Honey Dew; Sooty Mold

1. INTRODUCTION

The Seaflower Biosphere Reserve is situated at the
Archipelago of San Andrés, Providencia and Santa Cata-
lina, at the southwestern Caribbean, off the east coast of
Nicaragua, halfway between Colombia and Jamaica. As a
marine biosphere reserve, it covers approximately 10%
of the Caribbean Sea, with three main islands, sur-
rounded by coastal mangroves swamps and highly intact
and productive associated coral reef ecosystems. The old
Providence barrier reef alone is 32 km long and covers an
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area of 255 km” making it one of the largest coral reefs in
the Americas. It is identified as a major site of coral and fish
diversity and is considered a biodiversity “hotspot” [1].

The pink hibiscus mealybug (PHM) Maconellicoccus
hirsutus (Green, 1908) (Hemiptera: Pseudococcidae) is a
pest subject of official control in Colombia (ICA Resolu-
tion 2895, 2010), and in consequence it is a network
from constant monitoring and site inspections by the
Instituto Colombiano Agropecuario (ICA), across the
country. In 2010, it was reported that PHM infested fruit,
ornamental and wild weeds, in 37.2% of the total area of
the island of Providence island and 62% of remaining
vegetation area with less infestation [2].

Multicicatrices fluted scale (MFS), Crypticerya multi-
cicatrices (Hemiptera: Monophlebidae), was described
as a new species for Colombia by Kondo and Unruh
(2009), infesting various plants in the islands San Andrés,
Providencia and Santa Catalina, in quantitatively unknown
magnitude. MFS, a polyphagous species, has been reported
in 95 hosts by [3] and for control. There is a single report
with an entomopathogenic fungus (Isaria sp.) [4]. [5] claim
that the spread of the PHM and MFS is a serious problem as
invasive species, mainly by the apparent absence of natural
enemies on the island of San Andres.

Studies were conducted on the incidence and geo-
graphical distribution of PHM And MFS,; in the Islands
of San Andrés, Providencia and Santa Catalina and com-
pleted a host record for C. multicatrices.

2. Materials and Methods
2.1. Location of Study Area

The research was carried out in different zones (Table
1), located in the islands of San Andrés, Providencia and
Santa Catalina, part of Colombian Seaflower Biosphere
in the southwestern Caribbean Sea. Bordered on the east
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Table 1. Locations evaluated for monitoring the mealybug incidence in the Islands of San Andrés, Providencia and Santa Catalina, in

August and November 2012.

Location Latitude Longitude Sampled Area (m?) Altitude (m.a.s.l.)
Sarie Bay N12°35'37" W81°4223" 400 12
Botanical Garden of San Andrés N12°32.245' W81°42.660" 500 42
El Cove, Pedr Sarmiento’s Farm N12°31'57.4" W81°44'00.8" 1200 14
Elsy Bar N12°29.703' W81°43.485’ 500 18
La Piscinita N12°30.643' W81°43.670’ 710 11
Duppy Gully N12°32'23.2" W81°43'00.9" 1200 115
Cove Hill N12°31.888’ W81°43.597' 2100 117
Claymount N12°32'49.6" W81°43'01.4" 340 71
Big Pond Lagoon, Linval Cove N12°32.779' W81°43.227' 1700 49
Morgan’s Cave N12°32'33.7" W81°43'42.1" 400 18
El Cove, Paradise Farm N12°31.459' W81°43.531" 500 14
Pepper Hill N12°31.275' W81°43.526’ 350 0
National University of Colombia, Caribbean headquarters N12°32.171" W81°42.502' 700 5
Rocky Cay N12°32'36.8" W81°42'21.8" 700 9
Old Point Mangrove NI12°33'51" Ww81°42'31" 2300 2
Hooker Bight N12°33'52.9” W81°42'32.60" 2700 9
First Baptist Church Hill, Flowers Hill School N12°34'10.5" W81°42'51.0" 200 54
Orange Hill N12°33'32.7" W81°42'35.9" 1000 7
Cabaiias, Sexy Bar N12°35'34.5" W81°42'30.2" 370 13
Schooner Bight, Submarine Cable N12°32'54.6" W81°43'47.3" 1100 9
Cabaiias, Blue Reef Hotel N12°35'15.6" W81°42'48.7" 270 11
Schooner Bight, Magic Garden N12°33'17.1" W81°43'33.2" 900 34
Morris Landing N12°34'16.8" W81°43'20.4" 250 18
La Rocosa N12°35'01.9” W81°43'03.7" 400 15
Barrack Hill N12°33'10.4" Wg1°43'01.9” 700 61
Schooner Bight, SOPESA N12°33'14.4" W81°43'48.5" 610 80
Newball Avenue N12°34'48.7" W81°41'46.7" 2800 4
central pedestrian N12°34'59.1" W81°4123.7" 2400 2
Johnny Cay N12°35'59.1" W81°4122.3" 4500 22
Haynes Cay N12°33'02.15" Wg81°41'17.81" 4700 15
Providencia, Freshwater Bay, Cabafias de Agua Dulce
Providencia, Freshwater Bay, Huffington’s Farm
N13°20'52.68" W81°23'49.43" 5700 0
Providencia, Freshwater Bay, German Marquez
Providencia, Freshwater Bay, Maria La Francesa
Providencia, Almond Bay N13°21'58.84" W81°23'05.09" 4100 45
Providencia, South West Bay N13°19'43.94" W81°23'30.23" 2900 10
Santa Catalina, Arelis Howard N13°23'00.82" W81°22'14.69" 780 4
Providencia, Bottom House N13°20'04.45" W81°22'22.99" 3100 45
Copyright © 2013 SciRes. OPEN ACCESS
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by the Caribbean islands (islands of the Greater and Lesser
Antilles), with Jamaica in the north and the northwest,
west and south with the continental states of Honduras,
Nicaragua, Costa Rica, Panama and the Colombian main-
land. Between the meridians 78° and 82° longitude west
and between 12° and 16° latitude north [6].

As a whole, the islands has an area of 52.5 km? island,
formed by the three largest islands (26 km” San Andres,
17.2 km® Providencia and 1 km? Santa Catalina) and a
set of keys with a length of 8.3 km® (Viloria, 1998,
Quoted by [6]).

The island of San Andrés is located south-west of the
islands, between 12°28’ and 12°36'N and 81°40’ and
81°44'W, about 240 km from Central America coast [7].
Mean annual temperature is 27.4°C, maximum values
between 29°C and 30°C (May-June) and minimum val-

81°44'W 81°42'W
1 1

ues between 25.5°C and 26.0°C (December-February).
Mean annual precipitation is 1797.8 mm distributed ir-
regularly, in a dry period (January-April), with strong
winds and a wet period (October-December), which con-
centrate an 80% of annual rainfall [8].

2.2. Sampling Design and Site Selection

Observations were made in the field, in order to estab-
lish the incidence of PHM and MFS in the Islands of San
Andrés, Providencia and Santa Catalina. Sampling was
conducted from mid-August to mid-November 2012 in
28 locations on the island of San Andres, on 2 cays adja-
cent to the island of San Andrés (Johnny Cay and Haynes
cay) (Figure 1) and in 8 locations in the islands of Provi-
dence and Santa Catalina.
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Locations sampled
o 01. Sarie Bay »

02. Botanical Garden of San Andrés

03. El Cove, Pedro Sarmiento's Farm

04. Elsy Bar

05. La Piscinita

06. Duppy Gully

07. Cove Hill

08. Claymount

09. Big Pond Lagoon, Linval Cove

10. Morgan's Cave

11. El Cove, Paradise Farm

12. Pepper Hill

13. National University of Colombia

14. Rocky Cay o

15. Old Point Mangrove

16. Hooker Bight

17. Baptist Church Hill, Flowers Hill School

18. Orange Hill

19. Cabanas, Sexy Bar

20. Schooner Bight, Submarine Cable

21. Cabaiias, Blue Reef Hotel

22. Schooner Bight, Magic Garden

23. Morris Landing

24. La Rocosa

25. Barrack Hill

26. Schooner Bight, SOPESA

27. Newball Avenue

28. Central pedestrian

29. Johnny Cay

30. Haynes Cay
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Figure 1. Locations evaluated in San Andres Island and surrounding cays, during August
and November 2012. Map by Sebastian Giraldo Grisales.

Copyright © 2013 SciRes.
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In each sector, was taken because are representations
of transept ecological use (mangroves, farms, pastures,
gardens, etc.), recording the geo reference and deter-
mining the area sampled in each of these, using a GPS
Garmin Oregon 550 and a dekameter (Table 1). A total
area of 53,080 m’ was sampled during the research.
From the field evaluation, a table was compiled in the list
of host species of MFS (Table 2).

Randomly, 20 plants were taken, for each one, 10
branches were sampled, three (3) of the upper three (3)
of the middle third and four (4) of the lower third, trying
to cover the entire perimeter of the plant. In the case of
plants with higher than 4 m, were evaluated 10 lower
branches. The occurrence of both PHM and MFS were
estimated, defining the total branches with presence of
each insect, calculated using the next equation.

Branches with PHM or MFSx100
Total sampled branches

% of incidence =

Information was recorded in formats for assessing PHM
and MFS, adapted from assessing format of Tetranychus
urticae and its predator [9].

In all locations were observed and collected the fauna
ants, associated with MFS. Entomological material that
was collected, and preserved as specimens in the Ento-
mological Museum Francisco Luis Gallego (MEFLQG) of
the Nacional University of Co lombia, in Medellin.

3. Results Obtained

For purposes of discussion have been considered four
intervals of incidence in Figure 1: 0% - 10% delimitated
by black dotted line, 10% - 40% between black and
green dotted lines, 40% - 80% between green and red
dotted lines and 80% - 100% up dotted red line.

Incidence of C. multicicatrices MFS: 34% of loca-
tions shown the highest incidence of C. multicicatrices
(80% - 100%), in sectors Sariec Bay, Botanical Garden of
San Andres, El Cove Hill, Claymount, Big Pond Lagoon,
Morgan’s Cave, El Cove-Paradise Farm, Pepper Hill,
Rocky Cay, Orange Hill, Schooner Bigth-Submarine Ca-
ble, Schooner Bigth-SOPESA and Johnny Cay (Figures
2(a) and (b)).

24% of the locations evaluated (9 sites), presented in-
cidences between 40% - 80% in El Cove-Pedro Sar-
miento’s Farm, Elsy Bar, La Piscinita, Duppy Gully, Na-
tional University of Colombia-Caribbean Headquarters,
Cabafias-Sexy Bar, Cabanas-Blue Reef Hotel, Newball
Avenue and Haynes Cay. Also, in 18% of the locations
evaluated (7 sites) were 10% - 40% incidence in Baptist
Church Hill, La Rocosa, Barrrack Hill and central pedes-
train and in Freshwater Bay and Bottom House, in Provi-
dencia.

Additionally, 24% of the locations evaluated (9 sites)

Copyright © 2013 SciRes.

Figure 2. Infested plants with MFS in Rocky Cay (a) and El
Cove (b). Photo by M. Silva.

had an incidence between 0% - 10% in Old Point Man-
grove, Hooker Bight, Schooner Bigth-Magic Garden, Mor-
ris Landing, Freshwater Bay, Almond Bay, South West
Bay and Santa Catalina (Graphic 1).

It was found that muticicatrices has about 94 hosts in
the islands (Table 2, Figures 3 and 4), mainly belonging
to the family Fabaceae (10.64%); Arecaceae, Malvaceae
and Rutaceae (5.32%), Euphorbiaceae, Lamiaceae and
Solanaceae (4.26%) (Figure 3).
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Table 2. Hosts found during monitoring of MFS incidence in
the Islands of San Andrés, Providencia and Santa Catalina, in

August and November 2012.

Scientific Name Family
Abelmoschus esculentus Malvaceae
Adonidia merrillii Arecaceae
Alibertia edulis Rubiaceae
Allium cepa Amaryllidaceae
Allium fistulosum Amaryllidaceae
Alocasia macrorrhiza Araceae
Alpinia purpurata Zingiberaceae
Annona cherimola Annonaceae
Annona muricata Annonaceae
Annona squamosa Annonaceae
Artocarpus altilis Moraceae
Artocarpus heterophyllus Moraceae
Attalea butyracea Arecaceae
Bauhinia monandra Fabaceae
Bixa orellana Bixaceae
Bougainvillea sp Nyctaginaceae
Cajanus cajan Fabaceae
Capsicum annuum Solanaceae
Capsicum chinense Solanaceae
Carica papaya Caricaceae
Cassia fistula Fabaceae
Casuarina equisetifolia Casuarinaceae
Catharanthus roseus Euphorbiaceae
Cecropia schreberiana Urticaceae
Chrysophyllum cainito Sapotaceae
Citrus aurantium Rutaceae
Citrus limon Rutaceae
Citrus reticulata Rutaceae
Citrus sinensis Rutaceae
Coccoloba uvifera polygonaceae
Cocos nucifera Arecaceae
Codiaeum variegatum Euphorbiaceae
Conocarpus erectus Combretaceae
Cordia sebestena Boraginaceae
Cordyline sp. Asparagaceae
Crescentia cujete Bignoniaceae
Cucumis sativus Cucurbitaceae
Cyperus ligularis Cyperaceae

M. Silva-Gomez et al. / Agricultural Sciences 4 (2013) 654-665

Delonix regia
Dracaena sp.
Dypsis lutescens
Euphorbia pulcherrima
Flemingia strobilifera
Gliricidia sepium
Gossypium barbadense
Guazuma ulmifolia
Hibiscus sabdariffa
Hibiscus sp.
Hymenocallis caribaea
Ipomea batatas
Ixora coccinea
Kalanchoe pinnata
Laguncularia racemosa
Leucaena leucocephala
Luffa cylindrica
Lycopersicum esculentum
Mammea americana
Mangifera indica
Manihot sculenta
Manilkara zapota
Melicoccus bijugatus
Morinda citrifolia
Musa spp.
Nerium oleander
Ocimum sp
Passiflora edulis f. Flavicarpa
Persea americana
Phaseolus vulgaris
Phyllanthus acidus
Pithecellobium dulce
Plectranthus amboinicus
Plumeria sp
Polyscias sp.
Pritchardia pacifica
Pseuderanthemum reticulatum
Psidium guajava
Punica granatum
Quadrella odoratissima

Ravenala madagascariensis

Fabaceae
Asparagaceae
Arecaceae
Euphorbiaceae
Fabaceae
Fabaceae
Malvaceae
Malvaceae
Malvaceae
Malvaceae
Amaryllidaceae
Convolvulaceae
Rubiaceae
Crassulaceae
Combretaceae
Fabaceae
Cucurbitaceae
Solanaceae
Calophyllaceae
Anacardiaceae
Euphorbiaceae
Sapotaceae
Sapindaceae
Rubiaceae
Musaceae
Apocynaceae
Lamiaceae
Passifloraceae
Lauraceae
Fabaceae
Phyllanthaceae
Fabaceae
Lamiaceae
Apocynaceae
Araliaceae
Arecaceae
Acanthaceae
Myrtaceae
Lythraceae
Caparaceae

Strelitziaceae

Copyright © 2013 SciRes.
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Salvia sp
Sansevieria fasciata
Schefflera sp.
Solanum melongena
Spathodea campanulata
Spinacia oleracea
Spondias mombin
Spondias purpurea
Swietenia macrophylla
Swinglea glutinosa
Syzygium jambos
Tamarindus indica
Tecoma stans
Tectona grandis

Zea mays

Lamiaceae
Asparagaceae
Araliaceae
Solanaceae
Bignoniaceae
Amaranthaceae
Anacardiaceae
Anacardiaceae
Meliaceae
Rutaceae
Myrtaceae
Fabaceae
Bignoniaceae
Lamiaceae

Poaceae

Copyright © 2013 SciRes.

(b)

Figure 3. MFS hosts. (a) Flemingia strobilifera; (b) Gliricidia
sepium; (c) Mangifera indica; (d) Pritchardia pacifica; (e)
Annona muricata. Photo by M. Silva.

The main hosts of MFS are the following species: Per-
sea americana, Artocarpus altilis, Chrysophyllum cainito,
Cocos nucifera, Guazuma ulmifolia, Annona muricata,

OPEN ACCESS
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Incidence of MIFS(Cypiceryanuliicicarices)

percent value (%)

Location

Graphic 1. Incidence evaluation of MFS (C. multicicatrices) in the islands of San Andrés, Providencia and Santa Catalina, in Au-
gust and November 2012. Incidence ranges: 0% - 10% delimitated by black dotted line, 10% - 40% between black and green dotted
lines, 40% - 80% between green and red dotted lines and 80% - 100% up dotted red line.

Figure 4. MFS hosts. (a)-(c) Cocos nucifera; (d) Psidium guajava; (e) Artocarpus altilis. Photo by M. Silva.

Copyright © 2013 SciRes. OPEN ACCESS



M. Silva-Gomez et al. / Agricultural Sciences 4 (2013) 654-665 661

Psidium guajava, Spondias mombin, Spondias purpurea,
Citrus limon, Melicoccus bijugatus, Mangifera indica,
Gliricidia sepium, Citrus sinensis, Citrus aurantium, Ma-
nilkara zapota, Pritchardia pacifica, Dypsis lutescens,
Adonidia merrillii, Attalea butyracea, Carica papaya,
Musa sp., Syzygium jambos, Tamarindus indica, Bou-
gainvillea sp. and Cecropia schreberiana.

In all the sampling, locations were found high inci-
dence of sooty mold (Figure 5).

During assessment, seven ant genera were found
associated to MFS: Crematogaster, Monomorium, Para-
trechina, Camponotus, Dorymirmex, Ectatomma and
Dolichoderus. They were located in four subfamilies
(Table 3). It was observed that a higher incidence of
sooty mold, lower or complete absence of myrmeco-
fauna (Figure 6).

High presence was evidenced, naturally, an entomopa-
thogenic fungus, Isaria sp. whose species is in descrip-
tion process, affecting MFS, insects looks mummified
and covered with white or lilac mycelium in Loma lo-
calities Barrack, Big Lagoon Pond, Hill First Baptist
Church, Schooner Bight, Pepper—The Radar Hill, Or-
ange Hill and Loma The Cove (Figure 7).

(b)

Figure 5. Sooty mold associated with MFS in different loca-
tions. (a) Big Pond Lagoon; (b) Cove Hill. Photo by M. Silva.

Copyright © 2013 SciRes.

Table 3. Ants associated with MFS, found during monitoring of
MES incidence in the islands of San Andrés, Providencia and
Santa Catalina, in August and November 2012.

Family/Subfamily Species

Crematogaster sp.
Formicidae: Myrmicinae
Monomorium sp.

Paratrechina sp.
Formicidae: Formicinae
Camponotus sp.

Dorymirmex sp.
Formicidae: Dolichoderinae
Dolichoderus sp.

Formicidae: Ponerinae Ectatomma sp.

Incidence of M. hirsutus-PHM-: On the island of San
Andrés insect pest incidence in localities tested was 5%
in the Botanical Garden, 15% at the Universidad Na-
cional de Colombia in Caribbean and 0.5% in the central
pedestrian while in Providencia, was found incidence of
this insect in Freshwater Bay (14%), South West Bay
(17%) and Bottom House (5%) (Figure 2). Moreover, M.
hirsutus was found primarily affecting Cocos nucifera,
Hibiscus rosa-sinensis and Cordia sebestena (Graphic
2).

Additional Observations

This work allowed to make observations about devel-
opmental stages of C. multicicatrices (Figure 8). In the
laboratory, emerged two male individuals of this mealy-
bug.

4. DISCUSSION

In a total area of 53,080 m’ that was sampled during
the research, it was found that 13.300 m* (25% of the
total sampled area) had higher values of incidence (be-
tween 80% and 100%), presented at The localities Cove
Hill, Claymount, Big Pond Lagoon, Morgan’s Cave, El
Cove-Paradise Farm, Pepper Hill, Rocky Cay, Orange
Hill, Schooner Bigth-Submarine Cable, Schooner Bigth-
SOPESA and Johnny Cay. This may be because in such
sites predominate cultivated and ornamental species that
have been observed as a primary host or more preferably
by MFS as Cocos nucifera, Annona muricata, Psidium
guajava, Melicoccus bijugatus, Mangifera indica, Prit-
chardia pacifica, Dypsis lutescens and Adonidia merril-
lii.

The lowest incidence (0% - 10%) occurred in an area of
18.930 m? (36% of the total sampled area), in the localities
Old Point Mangrove, Hooker Bight, Schooner Bigth-
Magic Garden, Morris Landing, Freshwater Bay Cabafias
de Agua Dulce, Almond Bay, Freshwater Bay-German
Marquez, South West Bay and Santa Catalina. In these

OPEN ACCESS
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Figure 6. Ants associated with MFS in different locations and hosts, during monitoring of MFS incidence in the islands of San
Andrés, Providencia and Santa Catalina, in August and November 2012. Photo by M. Silva.

®

Figure 7. Entomopathogenic fungus, Isaria sp., affecting MFS in different locations. (a) Big Pond Lagoon; (b) Cove Hill; (c) Pepper
Hill; (d) First Baptist Church Hill; (e) Barrack Hill. Photo by M. Silva.

locations, the species composition was predominantly com-
posed of Terminalia catappa and Conocarpus erectus,
species for which there was no incidence of MFS during
evaluations.

Moreover in 39% (20.850 m?) of the total sampled area,
there ocurred an incidence between 10% - 80%.

Carballo y Meneses, 2011, report applications with
Black Mangovés extract (Avicenia nitida Jacq) to con-
trol insect pests of the Superfamily Coccoidea [10]. In
the Old Mangrove Point, where there was no presence of
C. multicicatrices could consider the existence of a sec-

Copyright © 2013 SciRes.

ondary metabolite that is present in plants of this town,
dominated by the red mangrove (Rhizophora mangle),
white mangrove (Laguncularia racemosa) and black
mangrove (Avicennia germinans), species for which
there was no incidence of C. multicicatrices except L.
racemosa, which was observed in several individuals in-
festing Dorna Laguna Pond, in the area of San Luis
(Murcia, 2013, Pers.com.)

Results obtained samples MFS is comparatively more
aggressive than PHM in Colombian Seaflower Biosphere
Reserve. According to data, MFS has 94 hosts and PHM

OPEN ACCESS
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Incidence of PHM (Maconellicoceus hirsutus)

Sarie Bay

Elsy Bar

La Piscinita

Duppy Gully

Cove Hill

Claymount

Morgan's Cave

El Cove, Paradise Farm

Pepper Hill

Rocky Cay

Old Point Mangrove

Hooker Bight

Orange Hill

Cabaias, Sexy Bar

Cabaiias, Blue Reef Hotel

Morris Landing

LaRocosa

Barrack Hill

Schooner Bight, SOPESA

Newball Avenue
central pedestrian [

Johnny Cay

Haynes Cay

Providencia, Allan Bay

Botanical Garden of San Andrés
El Cove, Pedro Sarmiento's Farm
Big Pond Lagoon, Linval Cove
National University of Colombia, Caribbean.
Baptist Church Hill, Flowers Hill School
Schooner Bight, Submarine Cable
Schooner Bight, Magic Garden
Santa Catalina, Arelis Howard
Providencia, Bottom House
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Providencia, Freshwater Bay, Huffington's Farm
Providencia, Freshwater Bay, Germéan Marquez
Providencia, Freshwater Bay, Maria La Francesa

Location

Graphic 2. Incidence evaluation of PHM (M. hirsutus) in the islands of San Andrés, Providencia and Santa Catalina, in August and
November 2012.

(e) ® (&
Figure 8. Developmental stages of MFS. (a) Eggs; (b)-(e) Nymphs; (f) Adult female; (g) Male. Photo by M. Silva.

3, the latest number is probably higher, but still more Providencia and Santa Catalina, where the incidence in 7
plants infested by MFS. For instance in San Andres 34% of the 8 points evaluated ranged between 0% and 15%
of sites tested, which showed higher incidences of 80%, and only in one locality reached a value of 38% (Fresh-

are located in San Andres, in contrast the islands of water Bay-lot of Huffington).

Copyright © 2013 SciRes. OPEN ACCESS
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The low incidence of PHM in San Andrés could be by
the action of the natural enemy Anagyrus kamali (Hy-
menoptera: Encyrtidae) [11] and Allotropa utilis (Hy-
menoptera: Platygastridae) (Silva et al., 2013. Unpub-
lished data). Both parasitoids were collected in the island
of San Andres.

Anagyrus kamalii and Gyranusoidea indica (Hymen-
optera: Encyrtidac) were reported by the first time in
Colombia, in the urban area of the municipality of
Cucuta and Los Patios, in the Department of Norte de
Santander [12].

It’s also important to note that where there is little in-
cidence of MFS, Islands of Providencia and Santa Cata-
lina, it is observed little development of sooty mold and
ants are inusual, comparatively with San Andres; and is
remarkable for the appearance of populations of other
scales and mealybugs, mainly individuals of the Orthe-
ziidae family.

In contrast to [3], who reported 95 host plants of C.
multicicatrices, during the evaluation of host in present
work, we found 94 hosts of the insect, of which, 51 plant
species were recorded as new hosts, and 43 others were
reported previously by the authors mentioned. New hosts
are: Abelmoschus esculentus, Adonidia merrillii, Aliber-
tia edulis, Allium cepa, Allium fistulosum, Alocasia
macrorrhiza, Alpinia purpurata, Annona squamosa, Ar-
tocarpus heterophyllus, Attalea butyracea, Bauhinia
monandra, Cassia fistula, Casuarina equisetifolia, Ca-
tharanthus roseus, Cecropia schreberiana, Chrysophyl-
lum cainito, Citrus aurantium, Citrus sinensis, Cordia
sebestena, Cordyline sp., Cucumis sativus, Cyperus ligu-
laris, Dracaena sp., Euphorbia pulcherrima, Gossypium
barbadense, Hibiscus sabdariffa, Hymenocallis caribaea,
Ipomea batatas, Kalanchoe pinnata, Laguncularia ra-
cemosa, Luffa cylindrica, Lycopersicum esculentum,
Nerium oleander, Passiflora edulis f. Flavicarpa, Phase-
olus vulgaris, Phyllanthus acidus, Plectranthus ambo-
inicus, Plumeria sp., Polyscias sp., Pseuderanthemum
reticulatum, Punica granatum, Quadrella odoratissima,
Ravenala madagascariensis, Salvia sp., Sansevieria fas-
ciata, Schefflera sp., Spathodea campanulata, Spinacia
oleracea, Syzygium jambos, Tecoma stans, Zea mays.

Moreover, during the evaluation period, there was no
incidence of MFS in the following species reported as
hosts by [3]: Acalypha wilkesiana, Achyranthes sp., Al-
bizia lebbeck, Anthurium clbense, Arachis pintoi, Aver-
rhoa carambola, Avicennia germinans, Brassavola
nodosa, Caesalpinia peltophoroides, Calliandra pittieri,
Calliandra sp., Caryota sp., Cassia fistula, Cassia gran-
dis, Cecropia peltata, Ceiba pentandra, Cestrum noc-
turnum, Citrus x aurantiifolia, Citrus grandis, Citrus
latifolia, Cordyline terminalis, Delonix regia, Dicliptera
assurgens, Emilia sonchifolia, Epipremnum aureum,
Erythrina variegata, Erythrina sp., Euphorbia aphylla,
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Euphorbia hirta, Ficus benjamina, Ficus elastica, Ficus
lyrata, Ficus microcarpa, Ficus sp., Graptophyllum pic-
tum, Hibiscus sp., Jatropha gossypiifolia, Jatropha in-
tegérrima, Lagerstroemia indica, Licania tomentosa, Mal-
vaviscus arboreus, Nandina domestica, Ocimum sanctum,
Phoenix roebelenii, Pimenta dioica, Poa sp., Psidium sp.,
Rheedia madruno, Smilax spinosa, Syzygium samaran-
gense, Thespesia populnea. \eitchia merrillii, \eitchia sp.

In all locations were presented high levels of incidence
of sooty mold, found ants associated with MFS. This
could be because the honey dew excreted by the MFS
(Figure 9), colonized by sooty mold, is no longer attrac-
tive to ants (Quiroz-Gamboa, Pers. Com). The ants feed
on the sugary excretions of MFS, those carry and protect
the natural enemy attack (Cenicafe, 2001; Guharay et al.,
2000, quoted by [13]).

According to [14], sucking insects produces large lev-
els of honeydew, which stimulate development of sooty
mold, which gives an appearance of soot to the leaves. In
emerging attacks of this fungus, it is observed as waxy
substance, gelatinous balls later appreciating syrup and
cottony filaments, the effect of abundant honeydew,
sooty appears many, looking like powder, which re-
duces the plant photosynthetic capacity. When a larger
number of ants, which have a beneficial role for sucking
insects, feed on the honey they secrete, there is an envi-
ronment with low formation of sooty mold. This com-
plex includes Capnodium and can be found associated
with other genus such as Meliola, Scorias, Phragmocap-
nias, Microxyphium, Leptoxyphium, Tripospermum, Tricho-
merium and others [15].
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