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Abstract

Weevils are an economically important group of Coleopteran insects of the family
Curculionidae. This is the largest insect family in the superfamily Curculionoidea. They

may be found almost everywhere and more than 3000 species in near of 500 genera occur

in North America. Most of them are plant feeders and others are key pests. These weevils

use the snout to feed on plant tissues and notch egg-laying sites on it. Adults drill holes

and feed in seeds, fruits and other reproductive parts of the plants. Some of the most
notable examples of weevils include Conotracheluspp. on avocado and guava, Optatus
palmarison anonaceous fruits, Heilipus lauri on avocado, Hypothenemus hampéi~—1 &~ 727
berry and others. The presence of some of these species requires establishing measures of
restriction when the product is for exportation. Management practices and postharvest
treatments are required to ensure that the fruits will be free of larvae. In this chapter the

main species of weevils in the most important tropical fruit are included, such as avo -
ES+"31E" 27281725YS1S—e1S—"—Sele>z’'seil Z2ZY sl +1ZE
are considered.

Keywords: weevils, tropical fruit, management, importance

1. Introduction

The members of the Curculionidae family are called weevils, since most of them have more
or less prolonged head anteriorly as a peak or nose; this term is less appropriate (and rarely
7@ZeUle™s1 ¢Se¢™™e’' —S71S—e1 E ¢¢e'—SZ81<ZES7Z®Z1le'Z>2
these two subfamilies.

ImECH i 7KH $XWKRU V  /LFHQVHH ,Q7HFK 7KLV FKDSWHU LV GLVWULEXWHG XQGH!
S$WWULEXWLRQ /LFHQVH KWWS FUHDWLYHFRPPRQV RUJ OLFHQVHV E\ ZKLF
open science | open minds GLVWULEXWLRQ DQG UHSURGXFWLRQ LQ DQ\ PHGLXP COEE'KH RULJILQD
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Borers and weevils, including bark and ambrosia, are the members of this family most com -
monly found. This family shows considerable variation in size and shape. The peak is well
developed in most species, with capitate antennae appearing in the middle of the peak. In
Scolytinae, Platypodinae and some Cossoninae, there is no peak. The Curculionodae specie
present a complete metamorphosis (egg, larva, pupa and adult); the family has great ecce
nomic importance by the number of pest species.

‘21-Se717i¢7>—SeleZ—"eSe’S1E " -Zel' —1e "1e¢™Zcefl >
plates of the aedeagus are known as tecto and the pedon; in the second one, only it remain
the pedon; and in some families, there is a clear reduction of the tecto. The antennae are pr¢
sented in two types—straight or elbowed—in addition some appear to be geniculate [1].

Almost all weevils are phytophagous and among these, there are many important agricul -
©75Se1S—ele"57Z@e1™Z0eeeil e—"©*1S—¢1™Ss>e17ele'Z1™eS
parts; usually the larvae feed within plant tissues and adults make holes in the fruits, nuts and
other parts [2], except for myrmecophilous, saprophagous and predatory species [3].

As mentioned most of them are herbivorous and economically important pest because they
S ZE1E>"™M@1«C15Z¢7E —+1¢ Zeeel™>1S ZEeloee >Ze1™5% ]
since the female makes holes somewhere in the plant, either branches or fruits to oviposit. Ir
other cases, females lay eggs on the surface and when the larvae emerge, they pierce the frt
or branches, feeding on plants tissues; in the case of ambrosial weevils, they feed on fung
which are cultivated within the plant, causing direct and indirect damages.

We considered the main species of weevils in the most important tropical fruits, for example,
SY " ®S+"81E&"~ 2281+2SYS1S—1S—"—Sele>z2’eeil ZZY' el
are considered. We talk about topics like biology, importance, damages and suggestions tc
their control.

2. Big avocado seed weevil, Heilipus lauri Boheman

2.1. Description

TheeggofH.lauril’ @1 YSe01'eeleZ>*SEZ1'cel —Z+C1>7¢ EZeSeZ:
—— 1" —e1S—e1ViNr]12AViIVY1——1 "eZi1 el1e'Z1-"—-7Z—e1"ele'71
white; during its embrionary development, its color changes from clear brown to dark brown.

‘217501’ —®@eS>1¢S>YSZ1>ZSE'1IXZIXWItIWiZ 1——1eZ—es"
"MSE771 eZ01'Z1-72SeisZ—7Z—e1"e1'71'ZS1’@1Wir]121\
and it is not retracted in the prothoracic segment. The pupae are the exarate type with color
E>72S—7Z+1 7eZ1S—e1W\i_]111WiX][1Figuré D Wil epaqué Integundni is
black reddish in most of the surface of the body, except legs which are reddish. The length of
¢ 71<¢< e¢B1Z{Eeze —ele'Z1'7ZSe10>"@e>72-U01"@1IWZi]]121Vir]:
ViJ\l-—1"—1-SeZceil ‘'Z1'ZS«10>"00*>721-01>ZSE ‘' Zel]iX_ 111
mm in the males. It is curved in the females and slightly more thick than in the males; in
malesthe rostrum is short and straight. A distinctive characteristic of this species is the pair of
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'>>Z72¢S>1Z—eS>eZe1 ™ el >-Z1<«C1E " ™MSE*Se " —1"1lce
pair is the biggest and it is located 2/5 at the base of the elytra and the second one, 1/5 of tf
apice, located almost over the periapical callus [ 4.

Figure 1. Male of Heilipus lauri, big seed borer of avocado.

2.2. Distribution

Heilipus lauril’ce1S1 e ™MZE ' Zoel '+ 1¢>"Sel1See’e7e’ _Se]1SeS™eSe’
Its distribution includes Mexico [ 5, \], Honduras (D. Cave 2013, ' — 1)*add Colombia [ 4. Its
presence in Mexico includes the states of Morelos, State of Mexico, Puebla, Hidalgo, Oaxac:
Puebla and Veracruz [2, 5, 7].

2.3. Host plants and biology

According to [ 8] in the State of Mexico, H. Lauri causes damage in avocado Hass, Fuert
and Colin V-33. Medina [ ] documented that in the Morelos state. H. lauri has a preferenc
for fruits of criollo avocado, P. americand YS»>ile>¢—"¢"e’S1S—e1 ‘"8727471(
Fuerte. Recently [7/] added to P. americanaar. americaras a new host. Castafieda Vildozola p]
reported the presence ofH. lauri in fruits of Persea schiedeaN&es in Huatusco and Zongolica,
Z>SE>ZE£11 ‘21— >—Se'"—1e3" 1707157+ ce 1H.AdM> davaabying:
Sle’ ZsZ—ele>7’¢17e1¢'Sel”e1SY " ES"1e®™ZE'Zoeil ‘'Z1Z++1" —
de la Sal Mexico State, females ovipositing have been recorded from March to Septembe
This behavior is closely linked to the phenology of avocado in the region. Larva: It is found in
S1E e¢eZe™—1 'Z>Z1'e1eZ2Z®@1S—e1eZYZe " ™Mxrl erleS>YSela
days. A typical feature of H. lauri is that it develops a single larva per fruit and even two; these
do not destroy the seeds, when they are used. In Ixtapan de la Sal, the presence of larvae
H. lauri occurred from April to August. Pupa: Close to pupation, the larvae form a pupation
chamber inside one cotyledon, lodge and stand still to be transformed into pupa. The pupa
occurs from late August to September. Adult: The longevity of adults in laboratory conditions
SelYV _ i[[121Mi]X1eSteil s7ee@1‘SYZ1e'72>—Se1‘Sc’e0ls"
037’0 —e1SY ESe"1™Z> "eles"—1V _AVVI1Ie"1W AVVI1'il 'ZeelZ.
September to April 2005. H. lauri biology is closely linked with the phenology of avocado in
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Ixtapan de la Sal. The availability of food throughout the year (fruits and foliage), avocado
genetic diversity and environmental conditions play a role in favor of the presence of this
insect [10].

2.4. Damage

Females drill and lay eggs directly in growing fruits ( Figure 2) causing its injury inside; once
the larvae emerge, they feed through the pulp to reach the seed where it completes its life
cycle. When heavy infestations are recorded and no management is used, infestations of laf
YSZ1IES —1¢S-SeZ17™1e”1\]-1"01e'Z1e>7’e@01’'—1H>E'S>ecel
§7S—e’ Zele"eefel™e1lY-1y

Figure 2. Damages in fruits by Heilipus lauri, big seed borer avocado.

3. Small avocado seed weevil, Conotrachelus perseae

3.1. Description

Egg: This is elliptical; the chorion is semitransparent when oviposited and acquires a graying
color when the larva is next to emerging; it is less than 1 mm in length [1]. Larva is yellowish
white and dark cephalic capsule. Prothorax has a suture open V-shaped and three ventra
setae. The mesothorax and metathorax present two dorsal lobes; these segments in the pe
teroventral region have a dorsal setae. All abdominal segments, except the last one, have thre
e 5@Sele"<Z2@1S—e1e572721YZ—>Se10@ZS7Zi1 Zee,eZYZ+ TV AP]

—1™7™MSF1e'Z1 ™57 e "38i1'S0el YZ1™S 501 e1eSe7>Sel0eZeS
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sides. The mesothorax has two pairs of setae located within a lobe and in the middle part is
the other rounded lobe. Abdominal segments are characterized by two pairs of setae in the
ventral part of each segment; the eighth and ninth segments present a pair of lateral setau
[12]. Adults ( Figure 3) are dark brown; prothorax, in dorsal view, is strongly constrained in
the apical portion [ 3, 13—1%. Humeral region of the elytra of C. persea&s wider than the base
of prothorax.

Figure 3. Conotrachelus perseasmall avocado seed weevil.

3.2. Distribution

Conotrachelus perseaeS e 1l >eeleZeE>'<Zele> -1 ™ ZE ' -7 — g THE pest
has been reported in Honduras, Costa Rica and Mexico [L5, W\ In Mexico, its presence has
been documented in Chiapas Guanajuato, Michoacan, Puebla Hidalgo, State of Mexico anc
Veracruz [17, 18].C. perseaadults are nocturnal and stay hidden during the day. Damaged
e>72’eele'” 10e—Seel®z™Z> E'Sel' "eZ®il ‘Z1S>YSZ127Z1"~
¢ 71572 ¢31E " —="—e¢1"—1e'Z1 "7>i

3.3. Host plants and biology

Both weevils have been collected in “Criollo” avocados, Hass and Fuerte [3, W]. Castafiede
Vildozola [17] added Z>0eZS 1 asm@swxhSst ofC. perseaé Mexico. The egg incuba
T —1™Z5 el "EEZ>0 1«2 Z2Z—1Z1S—+1WY1eS¢®1SesZ>1"Y"
of C. perseaes 15 to 30 days. Once the larva has completed its development inside the fruit
they migrate to ground where pupation occurs, reaching a depth of 3 to 11 cm. Pupal stage
eSeelY[i[1eSCeil ‘Z1e " —eZY ' s¢1 e1Se7ee@1l’ @l WWW1eS¢:
are nocturnal; during the day they remained hidden in the stems and leave bent leaves
S—el1’'— "> 7 a2@Z -WETacambaro, Michoacan [8, 2], he concluded that the pres-
Z—EZ17ele'Z1e Z5Z—el@eSeZ®1 e1eZYZe " ™M_7 1" EEZ>
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S>E‘'01eS>YSZ1e> =1 Z<¢>2S>¢1e"1 ™M5’'egd1™Mz™MS1e"-1 S>E'1
mid-September.

3.4. Damage

Adults damage fruits when they reach 2 cm diameter; fruits are perforated during oviposi -
tion. The larvae feed the pulp of the seed. Once concluded the larval stage, the fruits fall tc
the ground because of the destruction of the seed [2p 1 ESZ e’ —ele el 1" [-]
are not applied.

4. Avocado branch weevil borer, Copturus aguacatae

4.1. Description

The egg is oval in shape, measuring 0.5 mm long and 0.3 mm wide; early oviposited eggs art
translucent and then change to white. Larva. A well-developed larva reaches 12 mm in length
S—el'el—"e"¢C1 "eZil ‘Z1'ZSe1ES™EzeZ1' ®®1>Z2>SEeZ1"—1
‘el e’ Zel' —1'eel'’e'Zeel £ —Z1S—e1E"YZ5Z+1 '¢+'1®-S
spiracle. In the predorse and postdorse of the mesothorax and metathorax are present twc
¢">0@SeleTeseil —1e'Z1 50021S<e”—"—SeleZe—Z2Z—81'72521S>527
to VII with four folds. VIII to IX segments have no dorsal folds. All abdominal segments have
setae varying in number, size and arrangement. The pupa is exarata and measures 5-8 mi
long and 2-2.5 mm wide [ ]. They are creamy white. The rostrum reaches the metathoracic
coxae. Adults are romboidal shaped, measuring 3.77-5.0 mm long and 2.0-2.5 mm wide 21].
They are black to reddish black with small white scales, red, orange, or black. The females ar
bigger than the males. They have an almost triangular prosternal ridge between coxae.

4.2. Distribution

The presence of the avocado branch borer has been registered in the states of Morelc
Michoacan, Puebla, State of Mexico, Queretaro, Guerrero, Nayarit and Oaxaca [, 22, 23].

4.3. Host plants and biology

The avocado is reported as only host [ , 23. Medina [ ] reported that in the state of Morelos,
C. aguacataeycle lasts 200 days; egg has an incubation period of 10-12 days; the larval sta
*See@1IWXV1eStel '+'1 YZ1'—®@eS>®@81ZSE ‘1S’ —+1XV.>
S1e’¢Z1@™S—1"+1Z[1+S ¢ ce] tortluoed thet Qe bidiBdigaKFcle of C. aguacate
'—1 >72S™MS 81 '"E'"SES—081'Se1S175Se’"—1"e1W\_.W_X1-
SEe1IWV. WX1eS¢@dle'Z1+S>YSel®eSeZl S®1IE"—™eZeZe1 —
and adult longevity was 5 days. The adults are diurnals; often they walk on branches with
82'E®"1-"YZ-Z—e+®il —1 >SE2S>Z«>"81 "E'"SES—81+'Z21™>
"YZ—<Z>01¢' 2172001 @eSeZ1 Se1>ZE >eZele> =1 Z™e7 751"
o' Z1-"—e'@17el Z™eZ 75171 7—71S—e1™7M™MS7122k71>ZE"
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4.4. Damage

S-S+¢71'1E®S70Z2+1<¢1S>YSZil ‘Z1HS—E'Ze1S ZE&+Z+1S>
e” Z>01S—ele>7'e@1S>7Z1—"e1eS-SeZe1c¢1e'Z1S>YSil ‘Z1lc¢s
mis to the core; damage is observed on large surface areas covered with lumps of crystallizec

wise. A consequence of damage, branches in production can be disrupted by the weight of
the fruit [23].

5. Control strategies for Heilipus lauri, Conotrachelus perseae,
C. aguacataeand Copturus aguacatae in Mexico

‘21'—=™"5eS _EZ17ele'ZZ1e™ZE ' Zel'—1 Zi"E"1'1+'Sels"
insects; fruit movement to avocado regions free of this pest is not allowed. This restriction is
See™1YSe'ele™s1 —eZ5—Se’"—Se1-55"7¢d1e™ZE’ ESe+eC1l’ —
Zi'ES—1SY " ESe" el Z>Z1™>72YZ—eZele'—@LXW_ WZ17—¢'-

Zi'ES—1 E’'Sel ¢S—eS>e1 | V\\, XVVX1'SoeleZ —Z71S>;
™ Ce"eS—"¢S>¢1S>7ZS®@172—Z>1E " —e>"eil ‘Z1 >cecleeZ™1"1
of the pest is that the government of Mexico through the SAGARPA considers more rigorous
sampling at points of entry and exit of agricultural products and makes strong awareness
campaigns for people to be careful with fruit that moves from one place to another [ 27]. It
Is important to continue the implementation of studies to learn more about these insects of

CE1’®1-ZE ' 1eSe"d1<Ze1e’ 4721’ 1" —" —i

5.1. Control methods
5.1.1. Cultural control

It is advisable to remove the fruits with signs of damage by seed borers and prune the
OS—E'Z®1S ZEeZelctle’@1l™Zesil eole'Z®@Z1-S+Z>'Seelc
'——Se757210*SeZ®0O1ZYZ—1""2'1'01'®@1S1eSeZ1e"5-1"e1E —
for the next cycle of the crop; less damage will be present, if control is supplemented by other
measures. ForConotrachelus perseés recommended to track the ground because larvae nexi
"1 ™M7ZM™MS e " __1e7SYZ1e'Z157’¢1S—el1@eSC1™—1'Z1 ""51e" 1
larvae to desiccation or predators as birds.

5.1.2. Chemical control

In Mexico, some products are approved to be used in avocado orchards; an example is perf
methrin at doses of 200—300 cc in 100 L of water. The organophosphate insecticides, such

methyl parathion and malathion, are recommended for avocado pest control [ ]. In the case
of H. lauri and Copturus aguacatador their diurnal habits, the recommendation is to apply at

early hours in the morning; for Conotrachelus perse#deshould ideally apply at night as these
insects are active from start of the night until dawn [ W]._
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5.1.3. Legal control

©1>287'>72@1S1e"ESeleZeSe1e>55-7 ">"10'—1¢'Z1ce+S+2+15 ZC
a plant management program in backyard orchards which are reservoirs of this group of
'— ®ZEs®il —eZ+>SeZ2¢1 -S—SeZ7-7—+1ES-™MS’e—®dl "E']
eSS —eSrel’'@le"1Z@eSce’'@'1>282372-72—2®1S—ela™ZE E
movement of plants and fruits of avocado. This standard indicates that avocado weevils are
considered as an obstacle to export fruits; in consequence this is a limitation for exporting
Mexican avocados to the US market. This situation remains latent, as producers of avocad(
'—1 Se’e™>—"S1S—el ¢7>'eS1S571ee’sele’@®®ESe'e Ze1 '+'1-S>
e JE’ —el Z7Y ' e@1S—el1"e' 751" —eZE*el "E'1-S¢1S ZE-13.Y

6. Guava weevil, Conotrachelus dimidiatus

6.1. Description

According to [ 28] adult presents elytra with discontinuous ridges and is less developed than
C. psidii the mesosterna is concave between mean coxae where few shallow spots occur; tt
metasternum has points more or less deep and evenly distributed and the crest is continuous
'—1e'Z1>S—e71 & pgidli€Cedinddiatusl ™M>7Z e Z—ecelc ¢1—S’ecei

6.2. Distribution

—1 Zi’E"81'e1 Sel1>Z™">eZe1¢¢1 "’ *Z-Cpsith BX]. yeals later [3D]
reported that the species belonged toC. dimidiatus which is distributed in Mexico, Guatemala
and Honduras [ 31]. This species causes major damages to the crop and is widely distributec
in the producing areas of Mexico.

6.3. Host plants and biology

In Mexico, two species of Conotracheluslamaging guava are reported; however, C. dimidiatus
is the species that causes the greatest damage3p]. The insect life span is one year; the eg
'— EZ<Se' T —1™Z5 "e1’1\. 1¢S¢e01eZ1eS>5YS1e"Z@le'> 70 1
however, on average it takes 51 days, the pupae 30 days and adult 75 days.

6.4. Damage

— EZ1Sezes@lZ—27>021e> =121 ed1e'Z¢C1l ¢1e"12SYS1e>272
dle of developing fruits ( Figure 4); after hatching, the larvae penetrate into the fruit to feed.
Damaged fruits develop kidney shaped, mature and fall prematurely ( Figure 5). In Calvillo,

*7S®ESZ—72081 Zi"E"81+'Z1 —eZ@eSe'"—1"eles7'e®@1SY
portion of the tree and during the rainy season, the fruits are more susceptible when they are
young, developing two to four cm of polar diameter [ 33]. The larvae feed the pulp, causing
destruction and blackening of this and seeds (Figure 6). If control practices are not done or
treatments are performed at inopportune seasons, damages could be extreme [22].
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Figure 4. Damages in fruits by adults of Conotrachelus dimidiatus

Figure 5. Damaged fruits by Conotrachelus dimidiatus
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Figure 6. Damaged fruits by larvae of Conotrachelus dimidiatusNote the blackening of the pulp.

6.5. Control methods

In the orchards, control is based considering the behavior and biology of the insect, accord-
ing [22, 33 to the presence of adults they have relationship with the rainy season, which are
the ones to initiate the damage and infestation of fruit. Based on sampling, using a network
under the tree before the start of rainy season, the detection of an adult/tree and observatior
of fruits with oviposition, applications of chemical insecticides, repellents and entomopatho -
«Z—"@E1S>21—22722+i1 "ESeleZeeele 12YSe2Se21+'21Z ZE~’
E"—e>"e1'"®@IE " —™eZ -7 —eZel 'e'1e'Z1eZ0e>7E*'"—1"¢1S-S.
tree. When the fruits are harvested to export to the United States, they are treated by irradia-
tion to eliminate, among other pests, guava weevil. According to [ 33, Y Zthe use of chemica
S4>SE+sS—e1e>S™MEIES—1<Z212@Ze1+"10S-™eZ1S—e1eZ:ZCE"
not a practice used against weevil; we have found parasitoids, predators of larvae and prepu-
pae; however, it is an activity that should be investigated and expand their knowledge in the

©7075211 '—'eS>e¢d1le'Z1'eZ—e ESe' " —1"+1E'Z-"ES*1S4>SE-
control should be integrated into weevil control.

171 ~ Z7Z1<Z>>¢ Hypothedemus hampei
7.1. Description

According to the description [ 35], the egg is bright white at the beginning to become
"MSE7721eSeZ5i1 Ty —1®@Z>eSEZ1'ele-""+'01-2S®i>Z%
27571 'Z1+S>YS1°@1 ""eZ81 “>—'"Z21S—eleiesCleZYZe" ™7
‘Sel Zee,eZYZe " ™MZeleEeZ> "« E1*S @il ‘Z1™M7™MS1 el ‘¢
later; sexual dimorphism exists in relation to size, which is also manifested in adulthood;
the female pupa measures 1.18 mm long and 0.88 mm male. The adult is 0.5-0.8 mm
length.
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7.2. Distribution

“Z1@E"~ Z221<Z>>¢1<">Z>10 01'0c1—Se’'YZ21"172872S"5'Se1 >'@d
See¢1’—17ZYZ>¢1E"2—e>¢1 ‘Z>A1E~ ZZ1'le>” —1yY\

7.3. Biology

These insects remain within the fruit much of its life cycle, as egg, larva, pupa and adult
stages. The female only leaves to infest new fruit; males remain inside until death making
o EZeel v 1BF —e>"ly

7.4. Damage

— 10" -Z1E " 2—e>'Z®1le'Z1" —eZ®eSe'"—1ZYZe®1ES—1<Z1
sZ@E " >e7e¢17™1e¢"1]V-1"—1">E'S>e@l 'eo'1-—"—"—7-1E>"™1_-S-
to physiologically mature fruits; inside it lays eggs and, when the larvae emerge, feeds the
endosperm of the seed; and it decreases quality and yield.

7.5. Control methods

2717171 'eZ1e’@e> <2 —1S—e1'-™ eSS __([EZ1"e1«'Z1E" Z
> "— o1 E" 272081 c1E " —>"e1>287'>72®@1S1+S5021" —eZ>S7

"0 1S45SES—e®r1S—e1¢'Z1S™MMESe’"—1"elZ—e""MSe"
predominate over the application of insecticide chemicals. The integrated management of the
E~ ZZ1<Z>>¢1<>Z>1@eS>eel "¢ 1@S—™e' —e1S—eleZeZ>-"—"—
Colombia, for example, [38p 1> ZE " ——Z —+@1S1-Sj ' —72—1>7"e1" —eZe+S-
SEe'Y'e'Zoeil '217200721<S'eZe1e>S™MEle >1ESE''—+1S—e1l®eS
¢ ZE' —'8221S—e1E " —e>'<ZeZ01e 1< o LeZeZEe"—1S—el>Ze7
[ Y] recommend installation of 22 traps each 10 ha with a mixture of ethanol-methanol 1:3
OY&YU1l "¢ 1W-1<Z—£7 EL1SE’'+81S®1S—1"™e'-SedlZ ZE'Y
management of the CBB. The widespread use ofBeauveria bassiaregainst adults of the CBE
and the presence of native entomopathogenic fungi must be taken into account because of thi
results obtained [20p 1e~ 17 <@ Z>YZ1'— ' '<'e">¢17Z ZEeel ele'Z1eZYZ "
ing insecticides such as chlorpyrifos, endosulfan and disulfoton. The use and establishment of
parasitoids with classical biological control method have been successful in all places where
it has been implemented; the parasitoid Cephalonomia stephanodesswidely distributed and
it has remained despite applications of chemical insecticides. In some cases this can contre
_ZiN—17el1e'Z1. 1lyZV

8. Annonaceae weevil, Optatus palmaris

8.1. Description

According to [ ZWWhe adult presents strops separated at the apex by a visible keel, middle
lobe of the pronotum with a short tubercle on each side and elytra with points of inter-stretch
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marks forming transverse grooves; the forelimbs are longer in males, with more dilated and
'eeetle'S—"wel10S>@Zelil ‘Z1eZ—ee'17 1™ e "3,S;1 1Z¢¢e
'—1e7-SeZ@il +1'S@1S1 'eZ1< 811> " —<'ed31‘S®el1«SE’
o ZE7-«<Z—21ESeZeil 'Z1'2ZS+1S—+1+SEZ1S>71]i\._iVl——-1«
S—elWiZ. Wirl——1 "0¢721"—1-S¢Z1S—e¢1Wi[.Wi]l——1"—1eZ-S+7
length, inserted at the top of the head in lateral view and slightly curved, reducing its size
toward the apex, with lateral grooves in the middle basal; the face (rostrum) of the female
is less sculpted than in the male, almost cylindrical, with scores and smaller scale and more
o —'eZelE"-™S>7Ze1e"1e'Z1-SeZil 'eeeZ1l —@Z>s'—e1S—eZ ——.
——1'"—1¢72-SeZ0®il —eZ——SZ71 ’+'1ES™2-1S>Z1ViYZ.ViY"
head (rostrum) or peak in males and females, respectively.

Thorax: Prothorax sometimes is wider than longer. Pronotum is moderately convex;
—Z¢'7-1"<Z1'®@1™>" —"7—EZ+d1lw®zce>2—ES+Z810ee"4Z1">
with a short tubercle on each side. The lateral region of prothorax is furrowed near the tip;
the lower anterior margin is sub-straight. Mesepimeron is not prominent in the anterior
52" —1<z2e1VY @'¢eZ1'—1">@Se1Y'Z i1l EBZzeZeez-10WIiZ.XiV
long with the anterior margin sub-straight and acute apex. Elytra (1.8-2.0 in males, females
2.0-2.2) is longer than the prothorax, (1.1 mm male) sometimes as long as broad; subtrias
©2¢S501'72-7572@1° ®15"72—eZe1S—el’®1™>Z®@Z—e1le">@ +Se;
ez™Z> E’S-e.1 e Desdption 8 aoed and egg is missing, being a pest of recent
detection and increasing their damage, are required to perform morphological studies and
evaluate alternative control.

8.2. Distribution

Optatus palmarisspread in Mexico, Guatemala, Costa Rica, Peru, Brazil, Bolivia, Colombia
Paraguay, French Guyana, Ecuador, Honduras, Panama, Venezuela, Trinidad and Tobag:
and Argentina [ Z XZ]YIn México it is present in the states of Michoacan, Guanajuato, Oaxaci
and Nayarit [31, Y]Z

8.3. Host plants and biology

The genus Optatusis closely related to fruits of Annona [ Z]Y O. palmarisin Mexico is assock
ated to A. diversifolig A. cherimolaand A. muricata[28, Y]ZAccording to [ Y[£the egg incuba-
" —1¢'—71'1[TY\121Vi\_1¢S¢oel '+ 1YS>'Se’"—17e1Z1e " 1/10¢
X—=i1l ‘Z1¢S>YS1eSeee1]Yi[121Y1eS¢0edl '+'1S—1'—eZ>5YSe1"
AWTY—-01'ee1™Z™MSel™75 "eleSeIX[IW1It1IWilleS¢tel —1"
AWIi[121ViIiWX—-01e¢'Z1Se7e01¢’'YZ1YZ. W[V1eS¢®dl '+*1S—1S
>ZeSe’YZ1'Z—"e"e¢1 "« D\phliaNsIX T e’ ESe1ECEZ1Seeel " —1
'et1S—1"—e7>YSe17e1WV_.X_X1+Sctoei

eZee@1eS"Z15702¢71 ' —1e¢'Z1e"e’SeZ1 01 72’51 " @e1S—eleZ7Z¢]
They choose fruits close to physiological maturity where they form groups to feed, lay eggs
and copulate. It is possible that the adult releases an aggregation pheromone; this may b
'— 27— EZ+1<C1Y oS’ Z1E-™"7—e@l elerz’eelei>’—el’e0
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C"Z—e1lYZeZeSe'YZ1<Ze®1S—e1l " Z>®0O1le'Z¢C1S™M™MZS>1YZ>¢Q.
palmarismake circular holes in the fruits that later become necrotics; they can create a sort c
chamber where the female lays eggs. The female feeds and lays eggs; the male is dedicat
exclusively to copulate and scarcely takes food during copulation time. After this period,
SeZeel—"e5SeZle ™ 1e'Z1e" ™1 e1e 7157271 5157 e —e1S—ele7
<72e@01SeeZ>1XZ1'1'e1e™ "1™ 51¢7-SeZ®@1S—e1E " —e'—77c:
per day.

8.4. Damage

Optatus palmariscauses damage in chirimoya @Annona cherimolp[ Z WZX it has also beer
found in soursop, Annona muricatalL. and ilama (Annona diversifolial.). The larvae feed or
©'Z1™7e™1S __el@ZZe@1 010 Z1e57 001’ —1e'2Z1 —Sel ele'Z1e
the soil [ Z]XAdults make holes in the fruits of soursop and chirimoya when they are feeding

(Figure 7) or lay eggs (Figure 8); when there are no developed fruits, they feed on the petals
and pedicel of small fruit, causing its fall. Damage of the species of the genusOptatusin A.
cherimolal E~>>7Z @™~ —e0e1¢"1S1™S47>—1"e1e>S '—eedle’'—'«S>
>77™1%e1 e Z®@1ESZ®Ze1<¢1Se7oeel ‘Z—1e'Z¢1eZZ+01" —1™
and slight watery discharge are observed; feeding causes a small hole deepens to seed; whe
moves from the fruit, it leaves a hole of 2—3 mm in diameter [ ZXIn soursop, O. palmarisadults
ES—1eS—-SeZ1YN—1"e1e¢'Z1+"¢Se1S>72S17e1e'Z1e>7'¢1S—e1"e1"¢
™Z7>1e>7' il ‘Z1lesz2’e@1-"0e1lS ZEeZ+1S>Z1p " ®Z1E+"eZ1"1

Figure 7. Damaged fruits of soursop by Optatus palmaris
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Figure 8. Egg of Optatus palmaris Space between the black lines is a millimeter.

8.5. Control

Because of recent detection as Annonaceae pest, considering aspects of its biology and ha
its, control methods have not been evaluated. It has been observed that it is more frequently
damaging in the producing annonaceae areas in Mexico; it is necessary to consider this pest e
-S ' —1'"—®ZE1™Zeel o1 Z®@Z1E>"™E1S—e12YSe2Se21s’ 7
enemies: parasites, predators and entomopathogenic fungi. Based on their mating and feed
ing habits recorded by [ Y ,ZZ ]Xthe use of volatile compounds appears to be a good alternative
management; however, further studies are required in this regard.
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