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OBJECTIVE 

To establish the surveillance protocol for quarantine pests Heilipus lauri, Heilipus trifasciatus and Stenoma catenifer at Hass 
avocado production sites and their buffer area. 

OVERVIEW 

1. INTRODUCTION

The avocado Persea americana Miller is a tropical fruit with increasing acceptance among consumers, thanks to its 
nutritional content and to the different options offered for fresh and processed consumption (Ministry of Agriculture and Rural 
Development, MARD, 2014). The Hass variety represents an opportunity for the agricultural sector of Colombia, due to its to 
export possibilities. In the context of recent free trade agreements, in which Colombia has great potential as a producer and 
exporter of fresh fruits and vegetables to destinations such as the United States, it is necessary to overcome the 
phytosanitary type restrictions limiting trade, specifically for the export of this product (MADR, 2006; Proexport, 2011). 

During the past ten years, Colombia has increased the planted area of the Hass variety, which has led to that pest species 
that affect their production, as are the fruit borer Stenoma catenifer Walsingham (Lepidoptera: Oecophoridae) and borer 
Heilipus lauri Boheman and Heilipus trifasciatus (Fabricius) (Coleoptera: Curculionidae), are observed with greater 
frequency. 

The Colombian Agricultural Institute, ICA, as national plant protection organization, executes actions of phytosanitary 
monitoring of quarantine and non-quarantine species, and determines their distribution and incidence on crops of agricultural 
importance. 

In accordance with the rules of the market of some importing countries, it requires the declaration of production sites free of 
quarantine pests of avocado. It is therefore necessary to implement systematic epidemiological surveillance processes that 
permit the consolidation of information and update the phytosanitary status of the cultivation of Hass var. avocado in 
Colombia. 

The early and timely detection of quarantine species in the main productive centers of the country are the basis for the 
scientific-technical support of the national and international phytosanitary status (IPPC, 2005). In addition, an integrated 
management program under the systems approach must be executed, with emphasis on the implementation and 
maintenance of a monitoring plan in accordance with the guidelines of the International Plant Protection Convention (IPPC). 

2. GENERAL CHARACTERISTICS OF THE QUARANTINE SPECIES

2. 1. The avocado seed borer Heilipus lauri Boheman 1845 

2.1.1. Taxonomic position 

Class:  Insecta 
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Order:   Coleoptera 
Family:   Curculionidae  
Subfamily: Molytinae  
Tribe:   Hylobinii  
Genus:   Heilipus 
Species:   Heilipus lauri Boheman (Figure 1.) Ref. Castaneda-Vildózola, 2008 

 
2.1.2. Common names 
 
 “Barrenador grande de la semilla del aguacate” (avocado seed large borer) and “picudo del hueso del aguacate” 

(avocado seed weevil), from Mexico to Costa Rica. 
 Avocado seed weevil and large avocado seed weevil in the United States. 
 Perforador (borer) and picudo de la semilla del aguacate (avocado seed weevil), in Colombia (Wysoski et al., 2002; 

Caicedo et al., 2010; Senasica, 2012). 
 
2.1.3. Geographical   distribution 

 
H. lauri is considered endemic to Mexico and with center of origin in Central America. Presents restricted distribution in 
countries such as Mexico, Costa Rica, El Salvador, Guatemala, Honduras, Nicaragua, Guatemala, Colombia, Brazil, 
Ecuador and Peru. Wide distribution in countries such as Belize, Panama, Venezuela and Guyana (EPPO, 2012, 
Senasica, 2012). 

 

Figure 1. Adults, female and male, of Heilipus lauri on fruit of avocado (Photo: Caicedo, A.M. and Torres, L.F., 2013). 
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2.1.4. Damage 
 

Its importance is based on the direct damage caused by adults to the avocado fruits in the feeding process on the 
epidermis and pulp of the fruit (Figure 2), drilling a hole and ovipositing in bored holes (Figure 3). In addition, adults feed 
on tender buds and foliage. 

 

Figure 2. A. fruits of different size with damage by H. lauri. B. Fruit with damage from feeding. C. Damage in pulp 
and seed by H. lauri (Photos: Caicedo, A.M. and Torres, L.F., 2013). 

 

Figure 3. Perforation with oviposition of H. lauri (Photo: Valencia, E. and Caicedo, A.M., 2013). 
 

A B C 
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2.1.5. Host plants 
 

H. lauri is considered as a kind monóphagous species that feeds exclusively on native and commercial cultivars of P. 
americana (Castañeda-Vildózola, 2008). However, Castaneda- Vildózola et al. (2009) found specimens in Mexico feeding 
of the native species P. schiedeana. In Colombia no record of this insect in other species of Lauraceae is yet known. 

 
2.1.6. Biology, behavior and morphology 

 
The seed borer is characterized by feeding on leaves and fruits of native species and commercial avocado. Its habit is 
diurnal and adults are most active during the period of gestation. In addition, present the behavior of pretending to be dead 
for a long time as a defense mechanism (Caicedo et al., 2010; Carabalí, 2013). 

 
2.1.7. Biology 

 
2.1.7.1 Egg 

 
The size of the eggs is 1.4 mm in length and 0.87 mm wide. Newly oviposited eggs are bright greenish white and with the 
time of development of the embryo becomes light brown to dark brown. The surface of the chorion is finely reticulated and with 
pentagonal shapes (Castañeda-Vildózola et al., 2013) (Figure 4). 

 

 
Figure 4. Egg of H. lauri (Photo: Valencia, E. and Carabalí, A., 2013). 

 
The eggs are deposited individually in the hole drilled with the rostrum or beak (Figure 5A) and with the same; it pushes it 
very near the seed (Figure 5B). The entrance of the hole eventually is covered with residues of the drilling and with oral 
secretions. In the field, between one to three holes per fruit with an egg inside have been observed (Castaneda- 
Vildózola, 2008). In the laboratory, the incubation period of eggs was on average 11 days (10-13 days) (Castañeda- 
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Vildózola, 2008), which coincides with what we found by Garcia (1962) (cited by Castañeda- Vildózola, 2008) of 12.96 
days. 

 

Figure 5. A. Female drilling. B. Female ovipositing. C. Oviposition (Photos: Carabalí, A.). 
 

2.1.7.2 Larva 
 

The newly emerged larvae initiate the process of feeding, drilling the pulp to reach the seed, where they are housed in the 
cotyledons and stays all the larval period without destroying the seed, because it is used for the formation of the pupa and 
the subsequent development of the adult state (Figure 6). 

 

Figure 6. Avocado seed with damage of H. lauri. (Photo Caicedo, A.M. & Torres, L. F.) 
 

Another feature of this stage is cannibalism, which explains why there are one or two larvae per seed, housed in each 
cotyledon. Castaneda-Vildózola (2008) determined by the measurement of the cephalic capsule, that H. lauri goes 
through four larval stages in an average time of 48 days (44-55 days) (Figure 7). 

A 
B C 
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Figure 7. Larvae of H. lauri (Photo: Caicedo, A.M. and Torres, L.F., 2013). 
 

The fourth instar larvae reaches a length of 24.2 mm. The body is robust, curved and opaque white. The cephalic capsule 
is 1,87 mm in length on average, slightly brown in color and is located above the prothoracic segment. Presents conical 
rudimentary antennas. The epicranial suture is visible throughout its length and the front suture is in a U shape with 
branches forming a lobe. The abdomen is composed of nine segments; segments from I to VII have a pair of spiracles, 
and the VIII, a dorsal spiracle. Segment IX has two pairs of dorsal setae. The anus is surrounded by four lobes, the lateral 
ones with a couple of setae (Castaneda-Vildózola, 2008). 

 
2.1.7.3 Pupa 

 
The pupa is oval shape, creamy white color and open, type exarate (Figures 8a and 8B). The larva forms a pupation 
chamber with walls covered with debris. Its duration is 15 days on average (11-18 days). In this state it is possible to 
observe sexual dimorphism; females have the longer rostrum and reaches the metathoracic coxae; males are shorter and 
reach the mesothoracic coxae. The pupae are characterized by the chaetotaxy of the rostrum and the prothorax in dorsal 
view, being distinctive characters of the species of the family Curculionidae (Castañeda-Vildózola, 2008; Castañeda-
Vildózola et al., 2013). 

Figure 8. A and B. Pupa of H. lauri (Photos: Diaz, V., 2013). 

A B 
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2.1.7.4 Adult 
 

Adults are characterized by two pairs of irregularly shaped and elongated opaque orange stripes. The first pair is larger 
and is located 2/5 of the basis of the elytra, and the second at 1/5 the apex, located almost on the periapical section (Dietz 
& Barber, 1920) (Figure 9). 

Figure 9. Adult H. Lauri (Photo: Carabalí, A. and Valencia, E., 2013) 
 

The integument is opaque, reddish-black and the legs are red. The length of the body (without the face) is 14,77 mm for 
females and 13,78 mm in males. The rostrum is mm and curved in females, and 5.32 mm, short and straight in the males. 
The eyes are oval. The prothorax reaches a length of 3.59 mm long and 3.86 mm of width in females, and 3.28 mm in length 
and 3.65 mm of width in males. The final part is constrained, with two mounds in the base with a hard surface; the apical 
margin is curved and rounded at the base. The angles of the humeral elytra form a humeral callus near the apical third and it 
has a prominent periapical callus characteristic of the genus Heilipus (Castañeda-Vildózola, 2008). 
 
The adult, before emerging from the seed, makes a circular slice in the thin wall with its mandibles, allowing its exit. This 
process takes place mainly during the hours of the day. The sex ratio obtained in the laboratory was 1:0.9, proportion is very 
close to 1:1. Adults are diurnal, from 09:00 to 17:00 hours. Mating is very common while the female is drilling the fruits 
(Castaneda- Vildózola, 2008). 
 
The biology of H. lauri is correlated with the phenology of the avocado. Among the factors that favors the presence of this 
insect is the availability of food throughout the year (fruits and foliage), the diversity of genetic materials and favorable 
environmental conditions for their development (Castañeda- Vildózola, 2008). 
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2.1.8 Damage and means of dispersal 
 
Damage is made by the females when drilling the fruits both in the feeding process and in oviposition. The newly emerged 
larvae start the search of the seed, feeding on the pulp, causing its decomposition and subsequently the partial destruction 
of the seed, causing the fruit to fall (Carabalí, 2013; Caicedo et al., 2010). 
 
The shape of the drilling in the epidermis is oval, with an average diameter of 4,4 ± 0.8 mm. The number of holes per fruit 
varies, depending on the level of infestation, being between one to five per fruit (Caicedo et al., 2010). The symptom of 
damage by H. lauri is characterized by the opening hole and the presence of a white exudate that crystallizes in the form of 
resin (CORPOICA, 2011). 

 
This insect-pest attacks mainly small fruits, of 3-4 cm in diameter in the crown of the tree. In conditions of high infestation, 
fruits of all sizes are drilled and in all strata of the tree (ICA, 2012; Carabalí, 2013). 

 
The flight capacity under natural condition of this species is unknown. Nevertheless, it is assumed that the main factor for its 
dispersal is human intervention through the mobilization of infested fruit from one region to another (Carabali, 2013). 
 

2.1.9 Control strategies 
 

2.1.9.1. Biological Control 
 
The only report of natural enemies associated with H. lauri was made by Garcia (1962), quoted by Castañeda-Vildózola 
(2008), who mentions the presence of Bracon sp. (Hymenoptera: Braconidae) on larvae in Mexico. In recent studies by the 
ICA in the collaboration agreement ICA-Colciencias (2013-2014), in the departments of Antioquia and Tolima, found for the 
first time two species of parasitoids of larvae, belonging to the order Hymenoptera, families Ichneumonidae: Cremastinae 
(Figure 10) and Braconidae: Helconinae (Figure 11) (Caicedo et al., 2014). In addition, entomopathogenic fungi of the 
genera Beauveria and Metarhizium have been isolated. 
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Figure 10. Xyphosomella sp. A. head frontal view, detail of the Transverse suture between the face (ca) and the clipeus (cl). 
B. Fore wing Detail of the anterior wing indicating the absence of vein 3rs-m. C. Detail of the second metasomal tergo with 
tyridium (ti) separated from the anterior margin of the tergum by a distance of more than four times its own length D. 
scutellum (es) without lateral longitudinal grooves E. Ovipositor curved up and winding at apex. (Photos: Dirección Técnica 
de Análisis y Diagnóstico Agrícola). 
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Figure 11. Eubazus sp. E. head dorso-posterior view with occipital carina (oc) complete F. Fore wing Detail of the anterior 
wing indicating the absence of vein 3rs-m. G. Metasoma dorsal view wiith only three visible tergum. H. Detail of the apex of 
the posterior tibia and basitarsus (bt) with the medial tibial spine (em) of a third of the length of the basitarsus. (Photos: 
Dirección Técnica de Análisis y Diagnóstico Agrícola). 
 
In Mexico it is recommended to apply the fungi B. bassiana and M. anisopliae in mixture with an additive (agricultural oil), 
applied to the soil and foliage. This measure helps to prevent and manage populations of H. lauri, in combination with the 
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cultural and chemical control. The application of entomopathogenic fungi should be done with wet conditions of 70-80 % and 
25-28 °C, for greater effectiveness (Senasica, 2012). 
 
2.1.9.2. Cultural or mechanical control 
 
In the establishment of a plantation it is recommended the use of planting material from registered nurseries that meet with 
agronomic quality parameters, genetics and plant required by the ICA and to have a plan for Integrated Pest Management, 
IPM, under the supervision of an engineer agronomist (ICA, 2012). 
 
In established plantations, recommends the drafting of a pit one meter in depth, for the collection and digging of infested 
fruits, and covering these with a layer lye and soil of 25 to 30 cm and compacting it (CORPOICA, 2011). The establishment 
of a system of systematic monitoring to determine the sources of infestation and the implementation of an IPM program is 
also recommended (Carabalí, 2013). 

 
2.1.9.3. Chemical control 

 
Applications of Thiamethoxam (10g/20L) (Orjuela, 2011; CORPOICA, 2011) showed a reduction of 25 % of fruit affected, 
after 20 days of application.  
 

2.1.9.4. Economic Impact 
 
H. lauri is considered as one of the main pests of avocado in Colombia, because of their eating habits and of oviposition, 
causing up to 80 % in economic losses (CORPOICA, 2011; Orjuela, 2011). 
 

2.2. Avocado seed borer weevil Heilipus trifasciatus Fabricius (Fabricius) 
 
2.2.1 Taxonomic position 
 

Class: Insecta 
Order: Coleoptera 
Family: Curculionidae 
Subfamily: Molytinae 
Tribe: Hylobinii 
Genus: Heilipus 
Species: Heilipus trifasciatus (Fabricius) (Figure 12). Ref. Castaneda-Vildózola,2008 
 

2.2.2 Common names 
 

 Barrenador de la semilla del aguacate (Avocado seed borer) 
 Seed borer. 
 Perforador and Picudo de la semilla del aguacate (Borer and avocado seed weevil, in Colombia (Castaneda- 

Vildózola et al., 2013). 
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2.2.3 Host Plants 

 
It feeds on native avocados in Panama (Dietz & Barber, 1920) and Hass avocado in Costa Rica (González-Herrera, 2003, 
cited by Castañeda-Vildózola et al., 2013). In Colombia, it has been recorded in a single tree native of the municipality of 
Mistrató, department of Risaralda (Holes & Giraldo, 1984). 
 

2.2.4 Geographical Distribution 
 
H. trifasciatus found in Panama (Dietz & Barber, 1920), Costa Rica (Gonzalez- Herrera, 2003), Nicaragua (Maes, 2004, cited 
by Castañeda-Vildózola et al., 2013) and Colombia (Rubio et al., 2009). 
 

2.2.5 Biology  
 
Recent studies by Murgas et al. (2014), found that adults feed on tender leaves, bark of tender branches and developing 
fruits. The female perforates fruits with its rostrum to lay one egg per orifice. One to two ovoposition sites are found per fruit. 
H trifasciatus eggs have an incubation period of 12 to 15 days, the larva feeds on the seed of the fruit during 55 to 68 days; 
once its larval development is completed, it forms a pupation chamber inside the seed; the adult emerges after 15 to 18 days 
and its lifespan can range from 115 to 130 days. Dietz & Barber (1920) mention that adults have a lifespan of 116 days, and 
only one generation develops in the field per year. 
 
Adults of H. trifasciatus have an approximate length of 12 to 14 mm. Are colored dark red opaque, rostrum shorter than that 
of H. lauri. It is characterized by having six opaque yellow spots well defined: four arranged transversely on the elytra, being 
more noticeable that those of H. lauri, and two arranged longitudinally side by side on the prothorax (Figure 12) (Hole & 
Giraldo, 1984). 
 

 
Figure 12. Adult H. trifasciatus (Photo: Caicedo, A.M. and Torres, L.F., 2013). 
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2.2.6 Damage 
 
Adults feed on fruits, leaves and shoots. Females drilled the fruit for oviposition; larvae feed on the pulp to reach the seed. 
Between one and four larvae per seed can be found. The pupation occurs within the seed (Dietz & Barber, 1920) (taken from 
Castañeda-Vildózola et al., 2013). 
 

2.2.7 Control Strategies 
 

2.2.7.1 Cultural or mechanical control 
 
The same management is recommended as for H. lauri. 
 

2.2.7.2 Biological and chemical control  
 

The presence of natural enemies of H. trifasciatus have not been recorded. The effect of chemicals on the management of 
populations of this pest species is also unknown, so that strategies of cultural control are fundamental for its management. 
 

2.2.8 Economic Impact 
 

The economic impact of this species is unknown on the commercial plantations of avocado in Colombia. 
 
2.3 Avocado moth Stenoma catenifer Walsingham 

 
2.3.1 Taxonomic position 

 
Class: Insecta  
Order:  Lepidoptera 
Family:  Oecophoridae  
Subfamily:  Stenomatinae  
Tribe:  Hylobinii 
Genus:  Stenoma 
Species:  Stenoma catenifer Walsingham  

 
2.3.2 Common Names 

 
 Avocado seed moth (English). 
 Barrenador del aguacate (borer of avocado) (Mexico - Spanish). 
 Taladrador del aguacate (Driller of avocado) (Spanish -  Venezuela). 
 Barrenador del palto (Borer of avocado) (Spanish). 
 Polilla del fruto del palto (Avocado fruit moth) (Spanish) 
 Oruga de la semilla del aguacate (avocado seed worm) (Spanish) 
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 Barrenador del hueso y del tallo del aguacate (Avocado Seed and stem borer) Spanish 
 Pasador del fruto del aguacate (Avocado fruit borer) (Colombia) 
 Chinille de la graine de l àvocatier (French) 
 Lagarto do fruto (Portuguese) 

 
2.3.3 Host Plants 

 
The species S. catenifer is reported as a pest species of the Lauraceae family, being the species P. americana Mill. the only 
one of economic importance (CABI, 2014). 
 

2.3.4 Geographical Distribution 
 

Continente Países con presencia de la plaga 
Norteamérica México (Restricted distribution) 
América Central y el Caribe Bélice, Costa Rica (Restricted distribution), El Salvador, Guatemala, Honduras, 

Nicaragua y Panamá. 
Suramérica Argentina, Brasil, Colombia, Ecuador, Guyana, Perú y Venezuela. 
CABI, 2014 
 

2.3.5 Biology  
 

2.3.5.1 Egg 
 

Females deposit their eggs on the invaginations on the fruits, in the peduncle and on the stems. The eggs are small and 
oval, its size is 0.59 mm long by 0.38 mm wide, approximately (CABI, 2014). They possess a rough surface with longitudinal 
wrinkles; initially are of clear green color that passes to creamy white, and next to the hatching acquire a dark color (Orjuela, 
2011); the egg stage lasts about 5.5 days. 
 

2.3.5.2 Larvae 
 
In their larval state passes through five instars without marked differences, but with several variations in color from white, 
brown, pink to purple in the back and blue in the belly (Figures 13A and 13B). The larvae of the early instars consume the 
pulp of the fruit, while the fourth and fifth instar feed on the seed, causing losses up to 80 % of the harvest (Orjuela, 2011). 
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Figure 13. Larvae of S. catenifer feeding on fruit and branches. (A and B) damage to seed and fruit. (C) Larva feeding on 
branch (Photo: Valencia, E. and Caicedo, A.M., 2013). 

 
2.3.5.3 Pupae 

 
The pupae has a size of 10 mm long; can eventually pupate within the seed of which it has fed; however, most of the 
time the pupa is formed on the ground (Hoddle, 2011; Manrique, 2010). The pupa state has an approximate duration of 
14.1 days (Orjuela, 2011). 
 

2.3.5.4 Adult 
 
The adult is a moth of light brown color, with an average length of 15 mm for the female and 11 mm for the male; the 
forewing is twice as long as it is wide (Figures 14A and 14B). When it is at rest around 25 black spots are observed on 
the wings that form slanted S shape (Hohmann et al., 2000). On average they live 5.57 days; it is nocturnal and 
oviposits at night. 

Figure 14. A. S. catenifer adult with wings outstretched. B. S. catenifer adult at rest 
(Photos: Valencia, E. and Carabali, A., 2013) 
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2.3.6 Damage 
 
The moth of the seed of the avocado S. catenifer is a species of economic importance in the cultivation of Hass 
avocado, by the restrictions that causes to the export of fresh fruits and by the significant impact of the management 
practices used for their control (adapted from Téliz and Mora, 2007). 
 
The main damage from S. catenifer is caused by the larvae feeding internally in the pulp and the avocado seed, 
which damages the fruit and cause its fall (Núñez, 2008). Larvae also bore stems and terminal buds (Figures 15 and 
16) (Wolfenbarger and Colburn, 1966). 
 
Females normally oviposit individual eggs or in groups on the corrugated parts of young branches, on the peduncle or 
on the fruit (Orjuela, 2011). After hatching the egg, the larva performs a short route to then drill the fruit, leaving the 
entry hole visible. It is directed to the pulp, passes to the seed and destroys it. A female can come to affect between 8 
and 12 fruits (Orjuela, 2011). 
 

Figure 15. Damage done by Stenoma catenifer both in the seed of the avocado as in branches of the tree (Photos: Valencia, 
E. and Caicedo, A.M., 2013). 
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Figure 16. Damage by the presence of larvae of S. catenifer and external aspect of affected fruit (Source: Hoddle, M., 2011). 
B. damage to branch (Source: González, 2011) 

 
Once having done the damage to the seed, the larva exits through the same port of entry and falls to the ground, where 
pupates. The pupae can burrow up to a centimeter (1) in the ground (Orjuela, 2011). Damage is evident and can be 
observed in affected fruits, characterized by whitish exudates and accumulation of droppings on the entry hole (Figure 16). It 
is possible that the fruits infested with larvae of S. catenifer fall prematurely to the ground, where the larvae continue feeding 
of the seeds before leaving the fruit for pupating on the ground. This species also affects green branches (Hoddle, 2011). 

 
2.3.7 Means of dispersal 

 
The main method of dispersal of this species pest is the mobilization of planting material, fruits and of infested propagating 
material, packaging and the bad disposal of infested fruits with presence of the moth. 

 
2.3.8 Control Strategies 

 
For the management of the populations of S. catenifer it is recommended to use planting material from sites registered with 
the ICA. The implementation of monitoring plans allows identifying the timely presence of the insect or recognizing the signs 
or symptoms associated with it. 

 
The sanitary pruning and the timely collection of the fruits are consolidated as crop management practices that interfere with 
the development of S. catenifer. 
 
Collect fruits from affected trees and on the ground, burying them outside the field to a minimum depth of 50 cm, is a strategy 
for the decline of the populations (Orjuela, 2011). 
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Chemical control can be considered as an option when the borer insect populations are high, as well as the use of biological 
controllers (Orjuela, 2011). Hoddle (2011) reported natural enemies Cotesia (Apanteles) spp., Dolichogenidea sp., 
Hypomicrogaster sp., Chelonus sp., Hymenochaonia sp., Trichogramma sp. and Macrocentrus sp. In Colombia, larvae 
parasitized by Diadegma sp. (Ichneumonidae: Campopleginae) (Figure 17) and Dolichogenidea sp. (Braconidae: 
Microgastrinae) (Figure 18) were found in Eastern Antioquia and the north of Tolima. 

 

 
 

Figure 17. Diadegma sp. A. head frontal view, detail of the Transverse suture between the face (ca) and the clipeus (cl). B. 
Detail of the first metasomal segment showing the tergosternal suture located in ventro-lateral position. C. Detail of the 
second metasomal tergum with tyridium (ti) separated from the anterior margin of the tergum by a distance of more than 
twice its own length. D. Detail of the petiolate aerolet in the hind wing. E. Posterior wing showing the Cu1 vein interrupted 
before making contact with the cu-a vein. (Photos: Dirección Técnica de Análisis y Diagnóstico Agrícola). 
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Figure 18. A-D. Dolichogenidea sp. A. Hind wing detail showing The vein Rs straight. B. Detail of the vanal lobe (lv) 
completely completely surrounded by setae. C. Detail of the propodeum showing the areola (air) completely bordered by 
carinas. D. Hipopigium (hi) with expandable folds. 
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3 SURVEILLANCE ACTIVITIES FOR AVOCADO QUARANTINE SPECIES IN THE FIELD 
 

3.1. Methodology implemented for the monitoring of quarantine pests in places of production of Avocado. 
 
The implementation of the surveillance system for the recognition of free places contemplates: Initially, the buffer area of 1 
km is determined around each interested production site; from the perimeter of the place of production (area planted with 
avocado) that previously the field technicians have calculated by means of the GPS conFigured with the Datum WGS 84 and 
units of decimal degrees, proceed to do the following: 
 
The gpx file containing the perimeter of the interested place of production is obtained (Hass avocado crop) (Figure 19) 
example: 
 

Place of Production El Carmelo 

 
Figure 19. Perimeter of the production place on interest 

 
Starting from the perimeter of the place of production, the 1km zone (buffer) is calculated through the GIS (Geographic 
Information System) software: (Figure 20) example: 
 

Place of Production El Carmelo and 1 Km Buffer Area 

 
Figure 20. Calculus of the buffer area of 1km 

 
When other nearby place of production enters to the program same procedures described in steps 1 and 2 are done (Figure 
21) example: 
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Figure 21. Calculus of the buffer area of 1km with a different production place. 

 
The way in which the overlapped buffer zones are being managed is described as follows: 
 
When the buffer zones of two places of production overlap like in the previous example, the procedure using GIS 
(Geographic Information System) it is applied a “dissolve” of two buffer areas and it is worked as a single area, as shown in 
the following figure 22. 
 

 
Figure 22. Calculus of the buffer area of 1km with two production places 
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Once the buffer area is calculated, the cadastral layer is assembled to perform the Cadastral Census in order to determine in 
the concerned area which lands have avocado and which ones do not (Figure 23). 
 

 
Figure 23. Cadastral Cover 

 
In each place of production of Hass avocado, non-Hass avocado and backyards (1-5 avocado trees) a survey for producers 
designed by the Technical Direction of Epidemiology and Surveillance for Plant Health is made (Forma-3-1057). 
Subsequently, the perimeter of the area planted with avocado is taken, in each of the properties of the buffer area, with the 
GPS configured in Datum WGS 84 and in units of decimal degrees.  
 
Once the number of lands with avocado has been determined, the phytosanitary inspection process is carried out to 
determine the presence of the quarantine pests (Form 3-1059), after which the pest eradication work begins in the farms 
within the buffer that are positive. Periodic monitoring will be maintained, both at the production site and at the sites located 
in the buffer area, to verify the condition of the pest and ensure the effectiveness of the prevention and eradication programs 
(Figure 24). 
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Figure 24. Scheme of places in the work plan and grounds of the buffer area with avocado 

 
The sample size of trees to be sampled in each place of production and in all places of production that are located in the 
buffer area, is calculated by applying the formula: 10% of the planted area, 15 trees per hectare and visually revising ten 
(10) fruits per tree; in the backyards all trees are evaluated. In the places between 0-10 hectares 15 trees are evaluated. 
The selection of trees in the field are performed at random, following a pattern of travel in Z, X or W. Each month that 
repeats the surveillance the field is entered by a different place to avoid sampling errors (Figure 25). 
 
The inspection to determine the presence of adults of H. lauri and H. trifasciatus is performed in each one of the trees 
selected, and in each cardinal point is placed on the floor a canvas of white color of 3m x 1,5m and it is proceeded to shake 
the branches to allow the fall of adult insects. Eight branches shall be sampled for each cardinal point. The insects collected 
were preserved in labelled vials and with 70% alcohol (Figure 25). If a single individual is seen, it reported as positive and if 
there is no individual nor fruits affected, it is recorded as negative. 
 
To determine the presence of S. catenifer all the branches of the tree are visually inspected, if a single branch present the 
symptoms the place of production or any places of production and backyards of the buffer área, which presnt the syntoms 
of damage is recorded as positive. Additionally, four branches of each tree, one for each cardinal point, the number of 
individuals, and the stages of development found is specified (Figure 25). 
 
The inspection of the fruits is done by looking at 10 fruits per tree with or without symptoms of damage in the different strata 
(high, medium and low) of the three species of insects. Finally, of each place of production and backyards are selected 
fruits suspects or with damage and are placed in a clean area to proceed to cut into slices, including the seed to check for 
the presence of the immature stages of the pests of interest. Fruits from the ground are also collected, even when they do 
not have symptoms of damage, and are cut to verify the presence of the pest. 
 
The sampling frequency for each place of production is 30 days (in each place of production sampled trees between one 
month and the next are not repeated), which allows a greater number of sites sampled per person during a year. 
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The positive trees to any of the quarantine pests are marked with a yellow colored tape the producer is notified of their 
presence. Likewise, the detected outbreak is delimited in order to implement the eradication actions. 
 
The detection of one or more quarantine pests in backyards located within the buffer area will activate a pest management 
plan which should be implemented immediately. This will not affect the continuity of the time period required for a production 
site to be declared free of pests unless corrective actions are not taken. These measures may include additional delimitation 
monitoring, appropriate pesticide treatments and the removal of infested host material. 
 
Of the positive sites to any of the species a sub-sample of fruits or branches is taken with symptoms of damage or with 
individuals in larval state and taken to rearing conditions for obtaining adult specimens, for its subsequent taxonomic 
identification (Figure 25). All samples enter the laboratory with a duly completed form with all the appropriate information. 
 

 
Figure 25. Outline of monitoring carried out in the field. 

 
 

 
Figure 26. Implementation for obtaining specimens of the quarantine species for subsequent taxonomic identification. 

 
In the facilities of the local office of the Rionegro ICA, all the fruit and branches with symptoms of damage and the presence 
of immature stages are processed. 
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The fruits of each places of production are entered in boxes duly labeled boxes until their ripening. Once this process is 
completed, it facilitates the cutting of these for the revision of the pulp to determine the presence of eggs or larvae. If there 
are larvae of Heilipus or Stenoma, it is proceeded to introduce them into healthy seeds to continue their biological 
development up to the acquisition of the adults. 
 
Seeds with Heilipus larvae are separated from seeds that have Stenoma larvae and are placed in a transparent plastic 
container with a 7x10x7cm lid with sawdust or absorbent paper in the base, properly labeled. If live pupae are found, they 
should remain in the box until adult emergence. Adults of Heilipus that are emerging are stored in vials with alcohol at 70% 
for their diagnosis and adults of Stenoma are entered in a killing jar (with cyanide). 
 
The identification of S. catenifer is done with the adult state, since the 25 black spots in an "S" shape, is the more reliable 
characteristic for its identification. In the case of individuals are without scales, it is proceeded to their identification to family 
level by wing venation and the analysis of genitalia to identify the species. 
 
The information recorded for each place of production, all production sites and the backyards of buffer area, are entered in 
weekly in Excel workbooks by department and the formats in physical rest in the files of each deparment office. Monthly, 
consolidated information is sent to the email of the Technical Direction: epidemi.agricola@ica.gov.co  
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