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Background 
 

An important polyphagous pest: 

Ceratitis capitata (Wiedemann), the 

Mediterranean fruit fly, or Medfly for 

short, is part of a large family of fruit 

flies (Tephritidae). Some of the 

members of this family are considered 

serious agricultural pests. The Medfly 

is polyphagous and can infest over 250 

species of fruit, including all citrus and 

stone fruits, mango, fig, guava, feijoa, 

persimmon, loquat, prickly pear, 

grapes, pitanga, annona (custard 

apple), carambola (starfruit), quince, Ziziphus, apple, pear, avocado and 

pomegranate. Medfly also infests a few vegetable species such as red pepper and 

tomato.  

 

The Medfly is native to West Africa and has spread from that region to many other 

parts of the world, aided by the development of the international trade in fresh fruit. 

This pest first appeared in Israel in the beginning of the 20th century. Medfly favors 

tropical and subtropical climates and is found in 80 different countries spread across 

Africa, the Mediterranean basin, the Middle East, North and South America and 

including Australia (FAO-IAEA, 2013). It is considered one of the most serious pests 

of fruit crops in the world today. 

 

 

Medfly Biology 
 

Life cycle and temperature dependency: The minimum temperature for Medfly 

development is 12.4⁰C (Bodenheimer, 1951). Medfly can survive at lower 

temperatures, but its development will be impaired. At those temperatures, eggs will 

not hatch and larvae and pupae will not grow. This minimum temperature is used to 

forecast the seasonal development of the fly throughout the year. In the summer, the 

Medfly life cycle, from oviparity to sexual maturity of the offspring, spans one month. 

In colder weather, that process spans up to three months. It is important to point out 

that several days of temperatures near freezing are needed to kill Medflies. 

 

Female Medfly on an orange 
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Sexual activity: Medfly is a 

lekking species: after reaching 

sexual maturity, a few males 

choose a specific place on a tree 

(usually a fruit tree), where they 

aggregate (lek) under several 

neighboring leaves and start 

“calling” females by secreting a 

volatile sex pheromone from a 

gland at the tip of their abdomens. 

The attracted female chooses one 

of the males and stands about 1-2 

cm in front to him. The male then 

performs a short courtship ritual 

that includes wiggling his head 

and his wings, engaging in 

chemical, visual and acoustic 

communication with the female. If 

she accepts him, she will stay in 

place as he jumps on her back 

while turning around and they will 

start to mate. 

 

 

 

 

 

Mating: mating usually takes more than 1½ hours and the female stores the sperm 

in two special pockets (spermathecae) in her abdomen. As soon as she has the sperm 

stored, she controls the 

fertilization of the eggs. During 

oviposition, she releases a small 

amount of the sperm from these 

pockets. These sperm reach the 

oviduct and fertilize the eggs. 

Thanks to this mechanism, the 

sperm from one mating session 

can fertilize more than 200 eggs! 

Nevertheless, in many cases, 

females do mate again with 

another male or males (Bonizzoni 

et al., 2006) 

 

 

 

The sequence of events leading to Medfly 

mating (by Dr. Roy Kaspi) 

Medfly couple mating 
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Oviposition: A female Medfly will usually lay a few hundred eggs in her life time. 

Every day, she will lay a few clutches, each containing fewer than 10 eggs. The female 

uses an extended ovipositor, which is a needle-like tube, to pierce the peel of a fruit 

and then lays the eggs about 2 mm deep in the fruit. This ovipositor, which has many 

sensors on it, also serves as a sensory organ for checking whether the fruit is a 

suitable place for the female to deposit her fertilized eggs. The wound, which is 

commonly called a sting, is 1 mm long and usually has a crescent shape. In citrus, an 

areola of coloration will often appear around the sting within several days. There is 

also a known phenomenon called sterile sting in which no larvae develop around the 

sting. This happens when the piercing female does not oviposit or when, for some 

reason, the eggs fail to hatch. Sterile stings can be found in immature fruit, just 

before ripening. Following oviposition, some fruits like pummelos, Oro Blancos 

(Sweeties) and peaches exude latex from the puncture wound, and this latex often 

displaces the newly oviposited eggs. 

 

  

Medfly ‘stings’ in kumquat 

A typical halo around the ‘sting’ in a 
white grapefruit 

Medfly eggs in an oviposition 

cavity in persimmon Sterile ‘stings’ in red grapefruit 
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The egg: The egg is shiny and white, 

elongated and slightly bent, with a shape 

like that of a banana. It is 1 mm long and 

0.1 mm in diameter. One sting usually 

contains a single clutch with up to 10 eggs, 

but may sometimes hold a few dozen eggs 

from a few clutches deposited by a single 

female or a few different females. 

 

The larva: Three to four days after the 

egg was oviposited, a larva hatches. This 

legless larva, which lacks a specified head, 

works its way inside the fruit and feeds on 

the pulp. The body of the larva is white to 

transparent, which makes it somewhat hard 

to detect. At the sharp end of its body, it 

has a mouth, which is equipped with a pair 

of black stiff hooks used to scratch and suck 

food. At the rounded end of its body, there 

are two brown dots, which are the back 

breathing openings. The larva breathes 

through four openings, or spiracles. These 

spiracles are made of solid cuticle, which 

prevents them from collapsing. Viewed 

under high magnification, each of the hind dots appears to have a set of three 

sclerotized, toothed lip-like openings. At such magnification, the two front openings, 

which are located alongside the mouth hooks, look like two chandeliers, each with 

about 10 short branches. The larva does not eat solid food, but scratches fruit and 

feeds on the juices of the fruit and the remains of symbiotic bacteria and fungi that 

were transferred to the fruit by the female as she laid her eggs. Over a period of five 

to six days, the larva goes through three stages of development (instars) and reaches 

a length of 9 mm long. 

A larva submerged in fruit juice. The two pale dots on the right are its posterior spiracle valves 

and its dark mouth hooks can be seen on the left.  

1 mm 

Medfly eggs 

Medfly larvae (maggots) in the flesh of 
a white grapefruit 
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Under a microscope: The anterior (left) and posterior (right) spiracles of the fly’s respiratory 

system.  

 

 

The puparium: After it has grown, the 

larva punctures the fruit, goes out and 

starts jumping until it reaches an area 

suitable for pupation, usually in the ground. 

There, it uses a downward corkscrew-like 

motion to dig itself a hole up to 5 cm deep 

where it pupates. The Medfly pupa, like that 

of many other flies, is hidden in a pupa 

case or a puparium. The developed larva 

does not shed its last skin, but inflates it 

and pupates inside of it. The inflated skin 

becomes stiff and brownish and functions 

like a shell, protecting the pupa inside. 

 

The mature fly: After nine days, the 

mature fly emerges from the pupa. It 

pushes its way out of the ground using its 

legs and ptilinum, an inflatable pocket on 

its head located just above the base of the 

antenna. The ptilinum is inflated and 

collapsed by the hydrostatic pressure of the 

fly’s hemolymph (insect blood) and is used 

to force off the end of the puparium so the 

adult fly can emerge. After the emergence, 

the ptilinum collapses back inside the fly’s 

head and remains there permanently. The newly emerged fly finds a vertical surface 

to which it can cling as it spreads and dries its wings.  

 

The adult fly is 5 mm long, yellow and striped. Its wings are fairly round with brown-

orange stripes. Its eyes are metallic blue and turn black after the fly dies (which is 

Medfly puparia. 

An inflated ptilinum on the head of a 
newly emerged adult Medfly 
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important fact for monitoring). On the head of the male, there are two antenna-like 

black hairs with flag-like ends. The overall appearance of the wings and the way in 

which the Medfly moves them have led to the suggestion that the Medfly mimics a 

jumping spider to avoid predation. 

 

 

 

 

 

 

 

 

 

 

 

 

On the left a female Medfly, on the right an adult male Medfly “calls” a female with its inflated 

anal pheromone gland.  
  

A mature Medfly may live from a few weeks to a few months. One female monitored 

at the Israel Cohen Institute for Biological Control (ICIBC) lived for eight months. 

After emerging from the pupa, it takes the adult fly another week or so to become 

sexually mature and capable of causing damage. This time period is important for 

planning control measures. 

 

The adult food: The mature fly needs nourishment containing sugars. Without sugar, 

it will die within a few days. But, the fly also seeks proteinaceous food. Females need 

such food in order to develop eggs in their ovaries and males need it to improve their 

sexual function. The adult fly’s digestive system is not capable of digesting regular 

protein, only short peptides and amino acids. That is why its diet is based on the 

broken-down proteins found in the feces of birds and lizards, rotting plant and animal 

tissue, and bacteria that can be found on leaves, in honeydew and in the juices and 

decayed tissue of damaged fruits. 

  

Dispersion: It is not clear what proportion of the Medfly population migrates, but 

several mark-release-recapture studies have shown that these insects can fly as far as 

a few dozen kilometers. 

 

The Damage 
 

Direct damage: The fruit is damaged by the wound made by the female as she lays 

her eggs in the fruit. That wound and the development of larvae in the fruit cause fruit 

shedding and decay. Nevertheless, not every shedding of fruit is caused by Medfly and 

not every infected fruit falls quickly from the tree. In the absence of any control 

measures, the direct damage inflicted by these flies can lead to the loss of entire 

crops. 
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It is important to note that the Medfly does not damage its plant host, unlike other 

pests that weaken their hosts and may even kill them. The fly does not damage the 

seeds in the fruit and fruit containing Medfly larvae are actually more attractive to 

fruit-eating birds. So, as far as the tree is concerned, the fly is a welcome part of its 

environment that can play a useful role in its life cycle. The damage caused by the fly 

has (economic) significance only for humans.  

 

A quarantine pest: The presence of Medfly causes a great deal of indirect economic 

damage. Countries that have climatic conditions suitable to Medfly establishment, but 

are not home to established Medfly populations, such as Japan, Korea, the USA and 

Australia, impose strict quarantine measures on fresh produce from countries in which 

Medfly has become established, such as Israel. These measures impose significant 

constraints on fresh fruit and vegetable exports from those countries. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Above: Medfly damage. Clockwise from the top left: A cut white grapefruit with typical 

damage; mandarin bearing developed larvae; a damaged ‘Satsuma’ mandarin (the brownish 

pigment appears several days after oviposition, close to the exit of the developed larvae for 

pupation); cutting the surface of the peel of an infested grapefruit reveals the typical 

“galleries” that form in a grapefruit in reaction to the penetrating newly hatched larvae 

crawling into the fruit flesh; an Oro Blanco (Sweetie) showing Medfly damage.  
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Shedding of white grapefruit caused by Medfly. 

 

Medfly Control 
 

Regional pest control in Israel: Due to its wide distribution and numerous potential 

hosts, Medfly control measures are much more effective when carried out on a 

regional scale rather than locally. Therefore, in 1959, after declaring the Medfly a Must 

Eradicate Pest, the Plant Protection and Inspection Services (PPIS) of the Israel 

Ministry of Agriculture established a national program to control this pest and 

appointed the ICIBC at the Plant Production and Marketing Board to run this program 

to control the Medfly in a concerted, centrally managed manner throughout the citrus 

industry, which was the major fruit industry in the country at that time. Today, the 

Israeli citrus industry covers over 200,000 dunams (20,000 ha) and accounts for 

approximately 35% of the Israeli fruit industry.  

 

Control of adults: Like the eggs, the larvae and pupae are hidden in the fruit or in 

the ground. For this reason, insecticide applications designed to cause minimal 

damage in the surrounding area can be made only when the fly is mature. 

Demographically speaking, the mature population accounts for only 5-10% of the total 

Medfly population. This is why spray treatments for Medfly control need to include 

repeated applications over a period of time, which increases the cost of this control 

strategy. For example, every season, Israeli citrus orchards receive about 12 spray 

treatments. 

 

Trimedlure: Male Medflies are very attracted to the synthetic material known as 

trimedlure, which is based on the aroma of angelica seed oil (Angelica archangelica 

Radix). Since the biological nature of the attraction of this synthetic compound is not 

clear, it is considered a para-pheromone. Flying males are attracted to this material, 

approach and stand very close to it, but will not eat from it.  
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Trimedlure has been used to monitor male Medflies since the 1960s. Medfly control in 

Israeli citrus groves is based on the use of a monitoring net of 2,500 trimedlure traps. 

The trap in used is the Steiner traps, which consist of two funnel-like hemispheres, 

closed together with a little bottle of liquid trimedlure (Capilure®) and an insecticide 

for killing the flies. The lure in the bottle will attract flies for a whole season. Another 

kind of trap in use is the Jackson trap, which is a cardboard triangle with a small 

plastic basket containing a trimedlure plug and a sticky plate at its bottom. Jackson 

traps attract about twice as many flies as Steiner traps, but are clumsier and the 

sticky plate and lure need to be replaced frequently. In addition, dust and sand storms 

neutralize the Jackson traps. However, they are very useful for identifying marked 

males (like in SIT projects).  

 

Two male-Medfly monitoring traps based on trimedlure: the Jackson trap (left) and the Steiner 

trap (right). 

 

Shift in host species: At the end of the 1970s, citrus groves accounted for the 

majority of the fruit orchards in Israel and orchards of deciduous and subtropical 

species were in the minority. Over time, cropping patterns shifted and, today, citrus 

groves account for a minority of Israeli orchards. That means that if in the past the 

Medfly existed mainly on winter hosts (citrus), today, spring hosts (like apricot and 

peach) and summer hosts (like mango and fig) enable its reproduction all year round. 

Furthermore, the use of a greater number of citrus varieties has extended the citrus 

season up to nine months (from September to May) and, 

along with it, the season for Medfly control. 

 

Bait application: Elimination of the fly is done in a way 

that maintains the biological balance and is based on the 

fly’s need for protein and its attraction to the smell of 

broken-down protein, particularly the ammonia 

component of broken-down protein. This attraction has 

been used to develop useful baits. Combining these baits 

with insecticide allows the efficient control of the fly in a 

selective manner with minimal amounts of insecticide.     

 

 

 
Nozzles used to spray Success (Bishop Equipment Mfg., Inc., 
PA, USA) 
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Success spraying: Success (GF – 120), a product of Dow AgroSciences, is the only 

insecticide currently used to control Medfly in orchards. This baited insecticide is made 

up of a non-toxic protein bait and a minimal amount of spinosad, a highly effective, 

broad-spectrum insecticide with low mammalian toxicity. Since spinosad is made by 

bacteria (Saccharopolyspora spinosa), it can even be used in organic cropping 

systems. In one aerial spray application, one cup (200 ml) of Success is applied per 

dunam (1000 square meters). This cup of Success consists of 100 ml of water, 99.98 

ml of non-toxic protein bait and only 0.02 ml (1 drop!) of spinosad. As spinosad is 

activated mainly when eaten (and, to a lesser degree, upon physical contact) (Gazit 

et al., 2013), the spray drops must be large, to make sure the fly is eliminated. That 

is why the crop duster planes that are used to spray Success in Israel are equipped 

with special anti-drift nozzles made by Bishop Equipment Mfg. Inc., which allow the 

spraying of extra-large drops, 4-6 mm in diameter. In order to apply the bait-spray in 

the precise area where it is needed and avoid application mistakes, spraying is done 

from an altitude of 10 m above ground. The drops of Success stop being effective 

after a week (in the summer) or 14 days (in cold weather), but their efficacy can 

disappear more quickly if displaced by rain or dust. For this reason, Success should be 

sprayed frequently. In places where spray applications from the air are not feasible, 

for example, in orchards near populated areas, spraying can be done from the ground 

using an all-terrain vehicle (ATV). 

 

The narrow plume of Success sprayed 

from a crop duster plane (top) and 

spraying of Success by helicopter 

(bottom). 
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The accuracy of the spray application of Success is ensured by a GPS navigating system 

located in the spraying aircraft. An aerial photo of an orchard (on the right) and the effect of 

the spraying activity as represented by pink stripes (left). 

 

 

 

  

Ground spraying of Success using an ATV. 
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Lure-and-kill devices: Another ecologically friendly method for Medfly control is 

based on lure-and-kill traps or bait stations, which are devices that contain bait to 

attract the flies and a toxicant to kill them, or mass trapping, using traps that lure and 

capture the fly. In practice, 5-15 traps are deployed per dunam and they are active 

continuously through the entire season and even beyond it. This method requires 

diligent weekly scouting by an inspector with expertise in identifying fruit damage 

caused by Medfly. This method was intensively tested over more than six seasons, 

mainly in the orchards of the Upper Galilee, and found to be effective; the number of 

reinforcing sprays needed fell to less than one spray per orchard. However, 

monitoring-wise, this method was found to be less efficient than spraying Success. In 

addition, so far, this method is more expensive than bait spraying (Success). During 

the 2014-2015 season, lure-and-kill devices are being used to control Medfly in 

~25,000 dunams of Israeli orchards.  

 

Several lure-and-kill devices used for Medfly control 

 

 

BioFeed Cera Trap 

Top-Trap Tephri Trap No-Medfly 
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The Sterile insect technique (SIT): This environmentally friendly method of Medfly 

control involves minimal use of insecticide. SIT is based on the release of 

overwhelming numbers of sterile insects – a few hundred per dunam. These sterile 

insects, usually males, are manufactured industrially. These males compete with the 

wild males for female insects. If a female mates with a sterile male, that union will 

yield no offspring, thereby reducing the population size of the next generation. The 

use of SIT to control Medfly is based on years of research regarding the biology, 

genetics, physiology and ecology of the fly. The majority of this research was led by 

the United State Department of Agriculture (USDA), the International Atomic Energy 

Agency (IAEA) (as the sterilization of the insects is done using ionizing radiation, 

which is a peaceful use of nuclear energy) and the Food and Agriculture Organization 

of the United Nations (FAO). Mass-rearing facilities produce special strains of Medfly, 

which are suitable for mass production, yet highly competitive with wild strains. Today, 

the most common Medfly strain is the Vienna-8 strain. This strain was manipulated 

genetically (not by genetic engineering) to have two characteristics: white pupae and 

greater temperature sensitivity among females. The white-pupa mutation, in which 

the puparium of the female is white, was isolated during the 1970s by Dr. Yoram 

Rössler, the former head of the ICIBC (1975-2002), and was used in the past to 

separate males from females. Today, it is used to maintain the quality of the sterile 

flies. The temperature-sensitive lethal (tsl) mutation causes females to be more 

sensitive to heat. Incubating eggs for 12 h in bubbling water at 34°C will eliminate 

most of these females, enabling the mass production of only male insects (>99% 

males). The male flies are sterilized during the pupal stage, after the pharate adult 

(the newly developed adult) has completed most 

of its development, except for the development 

of its reproductive system. At that stage, 

exposure to 100 Gy (= 10,000 rad) will 

completely sterilize the sperm with minimal 

effects on other aspects of the male’s biology. 

Currently, the Mediterranean Fruit Fly Mass-

Rearing Facility in El Pino, Guatemala is the 

largest sterile Medfly factory in the world, 

producing about 3.2 billion sterile flies per week. 

A medium-size factory (like that of BioBee Sde 

Eliyahu Ltd., Israel) produces about 70 million 

sterile flies each week.  

 

 

 

 

  

Plastic bags with sterile pupae of Medfly (containing 

2.5 L, approximately 150,000 pupae, mostly 

males). Orange fluorescent powder (Day-Glo®) is 

used to mark the sterile flies, so they can be easily 
detected by field scouts. 
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Releasing the sterile flies: After emerging from the puparia, the adult Medflies are 

incubated for 4-5 days with a sweet agar diet, which provides them with water and 

sucrose. The adult flies are released in the field when they are sexually mature. There 

are three basic methods of releasing these flies: two from the ground and one from 

the air. For small-scale projects, the optimal method is to release the flies from paper 

bags at ground level (~7,000 flies/bag). The bags are opened at a distance of 150 to 

300 m from one another to ensure the 

homogenous dispersion of the sterile flies. 

For larger-scale projects, flies may be 

released continuously from a machine 

towed by a vehicle or from an airplane 

flying at an altitude of 100 m. For both 

large-scale methods, the mature flies are 

first chilled for an hour (~2°C). Then, the 

inertified flies are loaded in a refrigerated 

container, which is mounted on the 

releasing machine (ground or aerial). The 

flies exit the container and fall to the 

ground (like confetti). Within a few 

seconds, depending on the temperature, 

the flies warm up and recover their normal 

flight ability and rate of activity (usually 

when they are already on the ground).  

 

 

 

SIT in Israel: Several Medfly SIT 

projects have been launched in Israel 

over the last two decades. The first one, 

the AMEP (Arava Medfly Eradication 

Project), was initiated in 1997. It was 

started as a pilot project for the 

international East-Med project aimed at 

eradicating the Medfly from the whole 

Middle East. The AMEP was carried out in 

Israeli and Jordanian villages and 

agricultural areas scattered along the 

Arava/Arabba Valley and succeeded in 

reducing the Medfly population in that 

area to insignificant levels. For a few 

years, the sterile flies for this project were obtained from abroad (mainly from Mosca-

Med, Guatemala). Then, in 2005, an Israeli factory for sterile flies, Bio-Fly (Bio-Bee), 

was established at Kibbutz Sde Eliyahu and this factory began supplying high-quality 

sterile flies, providing a continuous source of sterile flies independent of airlines, flight 

schedules and customs regulations. This increased availability of sterile flies allowed 

the use of SIT at other sites in Israel and, to date, SIT has been successfully 

implemented in the large citrus orchards of the West Negev (~15,000 dunams) and in 

Mating with a sterile male fly. As the 

adult male emerged, fluorescent powder 

stuck to the surface of his ptilinum and 

this powder remained in place as the 

ptilinum was retracted into his head. 

This powder glows brightly under black 

light. 

A single-engine Cessna aircraft used for 

the aerial release of sterile male Medflies in 
Israel  
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the Bet Shean area (~2,000 dunams) In areas in which SIT has been implemented, 

the number of reinforcing sprays needed has become insignificant. However, the main 

drawback of SIT is economic. So far, this method is much more expensive than other 

methods. 

 

The ICIBC and Medfly SIT: Since the 1970s, the ICIBC has been involved in 

research and feasibility studies of SIT in Israel, including targeted projects 

coordinated by the IAEA to evaluate female monitoring and improve the quality of the 

sterile males. For SIT projects in Israel, the ICIBC has served as a referee for the 

evaluation of the quality of sterile flies. The ICIBC was also involved in the EU-STREP 

CleanFruit project to adapt SIT for use in relatively small-scale projects. As part of 

that project, the Institute was involved in researching the relationship between the 

sterile males’ diet and their sexual behavior. This work served as the basis for Sagi 

Gavriel’s Ph.D. dissertation (Gavriel 2011), which was supervised by Prof. Boaz Yuval 

at the Faculty of Agriculture, Food and Environment, the Hebrew University of 

Jerusalem.  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Screen cages for studying the mating competiveness of sterile male 

Medflies as compared to wild Medflies under semi-natural conditions. The 

cages were assembled over small citrus trees located in the backyard of 

the ICIBC in Bet Dagan.  
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Classical biological control: The establishment of a population of an exotic natural 

enemy (predator and/or parasitoid) that can significantly reduce a pest population is a 

proven method of pest control. In some cases, the established natural enemy has no 

significant impact on the pest population. In other cases, there is only partial success, 

with reduced levels of damage and a decreased need for other treatments. However, 

in some cases, classical biological control strategies have successfully kept pest 

populations below the economic threshold level, providing a long-term, 

environmentally friendly solution at a relatively low cost.  

 

Biological control of Medfly: Between 2002 and 2009, five braconid species that 

parasitize Medfly were imported into Israel and released (Argov and Gazit, 2008): 

three egg–pupal parasitoids Fopius arisanus, F. ceratitivorus and F. caudatus; and two 

larval–prepupal parasitoids, Psyttalia concolor (complex) and Diachasmimorpha 

kraussii. All were initially cultured on Medfly and, as soon as stable colonies were 

established with a substantial ratio of females to males, the parasitoids were released 

in the field. To increase the chances for their establishment, the parasitoids were 

periodically released at sites that were home to large, stable Medfly populations (e.g., 

backyards and orchards with a variety of fruit species). The establishment of 

populations of these parasitoids at various sites in the country was monitored by 

sampling fruit from those sites. At least three species: F. arisanus, F. ceratitivorus and 

D. kraussii, became established. However, the establishment of these populations did 

not eliminate the Medfly from the orchards and their impact on the Medfly population 

has yet to be determined. 

 

 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
From top left and clockwise: D. kraussii on a pitanga; F. ceratitivorus on a kumquat; F. 

arisanus oviposits in Medfly eggs in the laboratory; Releasing of wasps on a wet cotton wool.    
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Post-harvest phytosanitary control methods: As mentioned above, the presence 

of Medfly in orchards and fields is an obstacle to the export of produce to countries 

that have imposed quarantine restrictions to prevent the introduction of this pest. 

Those restrictions severely affect the Israeli citrus industry, which is highly focused on 

export markets. Exporting fruit to quarantine countries requires strict treatment of the 

fly both pre-harvest in the orchards, to ensure minimal infestation, and post-harvest, 

using phytosanitary treatments to ensure that even if there is a fly of any 

developmental stage in the fruit, that fly will not be alive when the fruit arrives in the 

importer country. There are only a few phytosanitary post-harvest treatments 

available for the disinfection of fresh fruit. These include: (a) cold treatments; (b) 

heat treatments, such as immersion in hot water, vapor heat, heating with radio 

frequency (RF) or with microwaves; (c) treatments involving ionizing radiation and (d) 

chemical fumigation. Among these, cold treatments are the most common commercial 

treatments used against Medfly in citrus. 

 

Cold treatments: The cold treatment used to control Medfly in harvested citrus is a 

special prolonged cold treatment that eliminates any possibility of the fly’s survival. 

The fruit is cooled to almost freezing (1.5°C) and is stored at that temperature for 

over two weeks, to ensure the total mortality of the fly. The protocol for this treatment 

needs to be adapted (in terms of the optimal temperature and storage period) for 

every type of fruit. This work is generally carried out as a mutual collaboration 

supervised by the relevant authority in the importer country and the PPIS-Israel 

Ministry of Agriculture and Rural Development. For many years, PPIS has asked the 

ICIBC to carry out this activity. At the end of such a study, after the treatment 

protocol has been approved by the importer authority, it becomes mandatory and 

should be precisely followed. So far, the ICIBC has developed approved cold treatment 

protocols for grapefruit (red and white), pummelo (red and white), Oro Blanco 

(Sweetie), orange, lemon, ‘Or’ mandarin and persimmon for export to Japan; for Oro 

Blanco for export to Korea and, recently, for fresh ‘Barhi’ dates for export to the US 

(Gazit et al., 2014) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Left: Calibrating the ten sensors in ice water, before the 

cold treatment. Top: a PT-100 temperature sensor.  
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Phytosanitary cold treatment studies. Clockwise from top left: Artificially inoculated fruit in 

incubation (for the development of the flies inside); the modified refrigerator for the cold-

treatment studies located at the Port Citrus Export Enterprises Ltd., Ashdod, Israel; loading the 

inoculated fruit in the refrigerator and setting the temperature sensors; procedure for the 

examination of cold-treated fruit: cutting, squashing in water, sifting and searching for live 

larvae (‘Or’ mandarin, large-scale experiment, 2009). 

 

 

Artificial injection of eggs into the core of a fruit using an automatic syringe: ‘Or’ mandarin, 

2009 (left); ‘Satsuma’ mandarin, 2007 (middle); and in ‘Barhi’ dates (right) using a manual 

syringe 
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Sanitation: As far as the fly is concerned, ripe fruits left on the tree after harvest, for 

any reason, are a great infestation site. That is why meticulous sanitation is so 

important. A high sanitation level would be 1 fruit left on every 10 trees. A few of the 

lessons that have been learned regarding sanitation are listed below: 

 

 The female fly will lay eggs in ripe fruit on 

the ground. Such fruit is useful as a host for 

about a month during winter and two weeks 

during the summer.  

 In places where high levels of sanitation 

were maintained, the population of the 

Medfly was significantly decreased. 

 One grapefruit can host dozens of flies. 

 Fruit rotting on the ground can serve as a 

source of nourishment for mature flies. 

When such fruits are present, the flies are 

less hungry and so are less attracted to the 

bait, decreasing the efficacy of Success 

treatments. That is, fallen fruit can interrupt 

pest control. When fruit is left on the ground, 

sprays need to be made more often. 

 The cost of sanitation is not very high and 

can be reduced if carried out at the time of 

the commercial harvest, with a goal of 

leaving no fruit on the trees or on the 

ground. 

 The mature female fly is not interested in laying eggs in destroyed fruit. Therefore 

if you want to destroy the remaining fruit, as part of your sanitation practices, that 

should be done right after the harvest, before the remaining fruit become infested.  

 Burying the fruit a few centimeters deep in the ground serves the fly well, as it 

protects the fruit. Burying fruit does not help eliminate the problem. The fly can 

easily emerge from the ground, even if the fruit is buried 70 cm deep.  

 In neighborhoods and backyards, where no Medfly control measures are taken, 

most of the fruit will become infested and flies from these areas will infest 

surrounding commercial groves. 

 

 

  

A Nova clementine orchard that was 

not picked properly after fruit 
stripping (Doron Timar) 

An orchard following thorough sanitation activity, with less than 1 fruit per 10 
trees. The few fruits that were found after harvest are centered along the rows for 
mechanical crashing. 
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Recent Medfly Research at the ICIBC 
1) Sequential male monitoring system: The diurnal and seasonal dynamics of the 

Medfly 

2) Sensitivity of pummelo to Medfly 

3) Evaluation of Medfly control in citrus orchards using lure-and-kill devices 

4) Development of a protocol for fruit inspection and the early detection of Medfly 

damage in orchards 

5) Comparing the attractiveness of lure-and-kill devices in the laboratory, in 

outdoor screen cages, in large screen tunnels with trees and in the open 

orchard 

6) Evaluating the toxicity of Success and its persistence in the field 

7) Evaluating the effect of hail-proof screens on the efficacy of Success treatments 

8) Seeking an effective killing device for use in the monitoring trap, to serve as an 

alternative to DDVP 
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