


Le fruit a'une granae passion 
Leader europeen en avocats selectionnes avec soin aux 4 coins du monde : 
Israel, Mexique, Kenya, Chili, Perou et Afrique du Sud. 

En France, Dole commercialise plus de trois millions de cartons importes 
chaque annee. 

Un engagement de tous /es instants pour offrir le 
meilleur des fruits et la plus grande d.iversite 
de varietes : Fuerte, Hass, Ettinger ou Ryan ... 

Dole vous offre savoir-faire marketing et 
segmentation pour promouvoir l'avocat. 

Dole is the leading European importer of avocados carefully selected from around the world: Israel, Mexico, 
Kenya, Chile, Peru and South Africa. 
In France Dole distributes over 3 million boxes each year. 
We are committed to continuously offering the best quality fruit and the biggest selection of varieties: 
Fuerte, Hass, Ettinger or Ryan ... 
Dole vrovides you with marketing and segmentation exvertise to helv vromote avocados. 

Share our passion and invite your customers to discover the hidden perfection concealed in each Dole avocado. 



Fruifrop is (aunching a new series: FOCUS. 

1his first issue is devoted to avocado 

Proclluction and world markets are at the heart of the series. Information about 
growing and postharvest operations complete the economic panorama. Articles 
written by specialists are richly illustrated with graphs, tables, maps and photos. 

The purpose of the FOCUS series is to shed light on the main issues of changing 
sectors and to provide professionals upstream and downstream with tools to give 
rational backing to their strategic choices. 

Witlh a dozen years of experience in the economics of tropical fruits and vegetables 
and known for the seriousness of its analyses, the journal FruiTrop is distributed in 
some forty countries and has a large readership that includes public and private 
decision makers in the sector. 
Like FruiTrop, FOCUS is published in separate French and English editions. 

Avocado, an ancestral food for the first inhabitants of Central America, was described 
by mid-sixteenth century botanists. However; industrial production and the avocado 
trade have developed only recently. Less than forty years ago the fruit was practically 
unknown in Europe. 

FruiTrop FOCUS reviews a world market that appears to be at a turning-point today. 
Production is developing rapidly in certain countries, especially in Latin America, and 
the rules for access to certain key markets have changed recently. The chapters on 
producer countries and those on markets provide better understanding of these 
crucial developments and make it possible to measure their consequences for the 
world market of tomorrow. 

Numerous professionals have contributed to making FOCUS as complete and as 
accurate as possible and thanks go to them all. Reviewing such a rich and varied sector 
is a challenge. Readers should not hesitate to send us their remarks, that we shall be 
pleased to take into account in the next edition. 

The CIRAD team that produced this supplement: Eric Imbert, Clio Delanoue, Christian 
Didier, Martine Duportal and Catherine Sanchez, aided by Simon and Catherine 
Barnard. 

Photos: University of California. Thanks to Dr. Mary Lu Arpaia / David Sottlemyer, 
Delmas photo library, Fred Meintjes, Rungis photo library, California Avocado 
Commission photo library, Bob Platt, Calavo photo library, I NRA-Corsica photo library, 
CIRAD photo library, Danielle Sanchez. Thanks go to all the operators who provided us 
with photographs from their personal collections. 
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vocado 
• growing 

ire~en+ 
Climate 

Avocado can be grown in very different 
climates-from the equator to latitude 
43° (that of Corsica in the northern 
hemisphere) and from sea level to an elevation of 2 500 metres in Mexico, 
Guatemala and Rwanda. However, two climatic requirements must be taken into 
account: 
• a marked dry period during which floral induction takes place; 
• minimum temperatures no lower than 7°C and maximums reaching at least 19° 
and 20°c during flowering (necessary for the dichogamy phenomenon described in 
the section on varieties). 

Varieties of Mexican and Guatemalan origin and certain hybrids have good 
resistance to cold. In contrast, the West Indian varieties of Colombian origin are 
typically varieties requiring a tropical climate with a marked dry season . 

Avocado requires large amounts of sunshine - at least 2 300 to 2 500 hours per year. 
As a whole, regions with more than 2 000 hours of sunshine per year are favourable. 

In general, growth and the product ion cycle are shorter when temperatures are 
high. The optimum is an average of 25°C during the hot months and 15°C during 
the cool months. Among commercial varieties, 'Bacon', 'Duke ', 'Fuerte', 'Topa Topa' 
and 'Zutano' have good res istance to cold whereas 'Edranol', 'Hass', 'Nabal' and 
'Taylor' are sensitive to low temperatures (from - 2°C) and 'Anaheim', 'Booth 7' 
'Booth 8', 'Choquette', 'Hickson', 'Lu la', 'Peterson ', 'Po llock ' and 'Waldin' are very 
sens itive (from - 1°C). Temperature also plays a role in the maturation of the fruits 
on the tree and on their quality. When fully developed, the fruits can stay on the 
tree for longer when the temperature is moderate. 
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Avocado requires a well -distributed supply of water total ling some 1 200 to 1 600 
mm per year. Requirements are small during the floral induction and resting 
periods and higher from setting to harvest. Avocado also requires sufficiently 
high relative humidity during flowering (70 to 80 %) and then a more moderate 
level when the fru its grow. Relative humidity that is too high increases risk of the 
development of pests and diseases on both leaves and fruits (in particular 
Cercospora, scab, anthracnose, thrips and scales). A short water defici t (2 
months) enhances flo ral initiation, especial ly in certain tropical cl imates where 
the temperature does not fa l l low enough to cause the complete stoppage of 
vegetation. 

Avocado is sensitive to w ind. The mechanical action of all winds can indirectly 
cause the wounding of fruits by rubbing or by blown sand grains. D ry winds like 
the sirocco and the harmattan are harmful for the p lant overall (with a strong 
increase in evapotranspiration), especially during the flowering period. Finally, 
avocado trees are sensitive to salt spray as this causes leaf edge necros is. 

!Soil 

J/- I ; ~lffi trrtJ ~ 

Internal and surface drainage of t he land is important. Avocado is extremely 
sensitive to hydromorph ic soils (that strongly retain water), even when this is not 
strongly marked and temporary. This sensitivity is associated with the presence 
of a fungus of the genus Phytophthora that attacks roots and the base of the 
trunk. In trop ical regions, so i ls w it h a sandy texture are the most suitable for 
growing avocado. Furthermore, these soils generally display high permeabi lity 
and drain rapidl y after rainfa ll (good natural drainage). The topographical 
position affects soil moisture and drainage. Indeed, the land at the top of a slope 
or in mid-slope dries more quickly. Water from upst ream (oblique drainage and 
possibly runoff) flows to land at the base of the sl ope and bottom land. 

The soil must be at least 1 metre deep and preferably 1.50 metre to enable the 
roots - especial ly taproots - to exploit a maximum soi l volume. 

Soil rich in fert i lising elements is best for avocado. However, when ferti lisation is 
possible, and hence the correction of deficiencies, only certain elements at toxic 
doses fo r the plant are a l im-
iting factor fo r the crop. 
Aluminium and manganese 
toxicity can be el iminated by 
increasing the pH to over 4.5 
to 5.0 by application of calci­
um or calcium-magnesium 
soil amendment and of t ri ­
calcium p hosphate. Toxicity 
resulting from excesses of 
various salts, and especially 
sodium ch lo r ide, is much 
more diffi cult to master. 
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ra( techniques 
Avocado seedlings are grown in containers in nurseries and can be p lanted out 
all t he year round. However, to ensure that the p lant lets take wel l, it is better to 
plant them at the beginning of the period that is favourable for vegetation, that 
is to say at the beginn ing of the ra iny season in the tropics; th is coincides with 
their availability at the nurseries. If the land has been prepared w ith machines, 
make a slight cavity at the top of the right, cut 
out the bottom of t he bag and pu l l out the 
ends of the taproot/s folded at 90° against the 
bottom of the bag and cut them with 
secateurs at the elbow. 

Care after planting 

It may be necessary to water the plantlets (20 
to 40 I w ater per week) or i rrigate them 
during the recovery period . The 
susceptibility of an avocado plantlet to sun and 
dry ing winds must not be underestimated. It is therefore recommended that 
light shading shou ld be p rovided for several months in some climates, consisting 
of palm leaves, grasses attached to stakes, whitewashing the trunk or protecting 
it with a cylinder of pale cardboard . The young trees often also req uire staking. 
Finally, it is recommended that the base of the trunk of young p lants should be 
protected by polyethylene cylinders or wire netting in regions where the risk of 
attack by rodents is high. 

In most ecological situations, the need for plant cover to protect the so il from 
erosion and that for good aeration of roots must be reconciled. An intermediate 
solution consists of maintaining vegetat ion in the interrows and weed ing on 
either side of the rows of avocado trees or around the trees, go ing sl ightly 
beyond the radius of the foliage Weeding can be performed chemical ly, 
manual ly, by mulching or by combining several of these techniques. The width of 
the cove r crop strips depends on the development of the trees and t he level of 
r isk of so il erosion. The strips must fo llow the contou rs. 

Water requirements 

Drip irrigation is th e only rational method in an orchard, but total cover can be 
envisaged if companion crops are grown. In both cases, irr igation must be 
managed according to the requirements of the trees, appraised by examination 
of the appearance of the fol iage. Watering is requ i red slightly before the tree 
displays signs of w ilting that cont inue after the night. Du ll-coloured leaves and a 
sl ight curling of the laminae observed at the beginning of the morn ing indicates 
a need fo r wate r. In practice, the quantities of water applied shou ld moisten the 
soi l to a depth of 1 to 1.20 m. The soil shou ld have drained completely 24 hou rs 
after irrigation. 
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Fertilisation 

With the exception of plant ing, when various 
organic compounds can be mixed with soil from 
t he ridge or the planting hole, inorgan ic 
fe rti l iser is app lied to avocado. The differences 
in fertilisation are considerable from one 
country to another. In most producer countries, 
n itrogen fertilisat ion is adjusted according to the 
results of leaf diagnosis, although it is not always 
possible to establ ish a relationsh ip between yields 
and leaf nitrogen contents. 

Pruning 
Preliminary pruning should be applied to avocado but this is rare ly performed as 
it causes a delay in frui t ing. Maintenance prun ing consists of removing badly 
positioned branches and those t hat are too low in order to form a trunk about 
0.50 m h igh. Prun ing is then kept to a strict min imum, with mainly the removal of 
dead branches, those that are too low, with the fru it s touching the ground, and 
crossed branches in the foliage. The trees are topped when they become too tall 
(more than 4 or 5 metres) to make picking easie r. Topping can be repeated during 
the l ife of the tree. Wounds must be dressed afte r all cuts to prevent penetration 
by fungi and insects. It is often necessary to remove shoots from the rootstock in 
the early years. 

Harvesting 

6 I; ~ffl ITT'.tl ~ 

The harvesting of grafted trees starts 3 or 4 years after plant ing. The y ield per tree 
can reach 130 kg or more. A well-tended orchard gives yields ranging from 9 to 
20 tonnes per year. Avocado should always be picked by cutting the sta lks with 
secateurs. The picking stage is determined according to the oil content 
of the fruits . Sales no rms are set according to th is criterion in some 
countries. In other places the test consists of picking 5 to 10 fruits of 
different sizes and observi ng the ir ripening at ambient temperature. 
The harvest can begin if t hey ripen normally in a week. However, 
they are not ready to pick if they w rinkle when they soften. A fru it 
p icked when immature will not ripen properly and can develop 
parasite infections. 
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Avocado. • • 
mali, pale yellowish leaves. They 

wilt, fall and ar 11ot replaced. 
The foliage become lhin. Sn,all 
wilhered branches al the top of 
the tree, dealh of the tree. The 
trees wither; roots and base of 
trunk anackcd affocting 1rees of 
ail ize, and all age . 

The leaves turn yellow or 
red and then wilt and fall. 
Fungus present at the 
base of the rrunk. Th 
tree 1ose5i vigour more or 
less rapidly and then dies. 

tttac((ed Root system, but early symptoms 1 
rt 

Root system . . ,..,.._,_ ___ _,,on foliag 

lcacae 

conoMic 
iMi,acts 

s m!lïrn:�� 

Heavy soil and poor drainage. 

Nursery or poorly cultivated soi 1. 

Good cultural practices. 

Use wclladraincd soîls. 

The most seriou$ problem in 
orchards. 

FOCUS AVO(AJ)() 

Preser11 in the soil and 
colonises roots. 

Propagation is genernlly 
via the veg tative 
pathway. 

Contrai is very difficult. 
Only soil disinfeclion is 
effective. 

Use heahh)• soils that 
have not been usecl for 
perennial rops. 

When symptoms of 
Armillaria root rot appear 
(leaf wilt), no control 
method can ave the tree. 

Leaves wither rapidly on part or all 
of the tree, turn brown and iall. 
Trec infeclcd by Vcrt,cillrum oftcn 
grmv n.ew shoots and die several 
rnonths later. 

The pathogen pen trates roots, 
redudng sap translocation, 
affecting piani Irrigation and 
nulrition. 

orne Guatemalan rootstocks are 
reported to be tolerant. Do 1101 
piani avocado where olanaceae 
have been grown. Use only 
disease-free budding materlal in 
the nursery. 

1 o lreatment can eradir.ate the 
disease. l.op affected branches. 
Fumigatron oi the zone to be 
planted is 1he only solution in case 
of serious auacks. 

IDeath of the trees. 

• • • r/iseases 
Round brown necrotic spots on 
leaves and arly fall. hools 
wither. Young fruits blacken and 
fall. 
The pathogen can mfect young 
fruits as soon as the}' have set by 
conidia carricd by rain wt1ter 
from leaf necroses or stem 
cankers. 

Leaves, branches and fruits. 

lspores carried by rain. 

Avoid area� that are too moist 
and pru11e the trees. praying will 
be found to be essential in case 
of attack. 

Prune for good aeration of the 
anopy. 

The most important posl-harvest 
problem as the fruits unsaleable. 

Pale ycllow spottmg of the epidermis 
of fruit\, then turn,ng black. 

lrru,ts and leaves. 

IKainy s ason discasc. 

Fru11 ne ros("s causcd by 
Cercospora torrn e1ilry poinls for 
Collc101richum. 

A programrnc oi fungicide 
lreatments is essential for 
susceptible varic11cs dudng 
periods propilious for the 
devclopmcnt of the disease. 

Rain, dew and moisi wlnds play 
an irnport<1nt role in spreadlng 
lhc> dic;('a\C. lnsccts (lhnps) .and 
mites can carry 3pores from the 
;pots to healthy parts of the 
le.aves and fruils. 

'Fruits unsalcablc. 

On young lea,•es, ,cab causes 
well-defincd spot 2 to 3 mm in 
d1ameter. Young '!ip01s on 
petioles and shoots that are still 
green resemble scales. The c;ame 
raised oval patches as on shoot, 
are obscrvcd on fruirs. lhe� 
lesiorb join nnd can give the fruit 
a parlialll' or totally rough. corky 
appearance. 

Rain and wind can be vectors. 

A programme of fungicide 
treatmenti. is essential for 
susceptible varieties du ring 
period propitiou for lhe 
development of the disea e. 

·\lthough necrotic spots are 
l,mited 10 the epidermis and 
never rnvade the pulp, spott�d 
Îrlllls are of much smaller 
commerclal v.alue. 
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Whitefly suck sap from the 
leaves. The honeydew secreted 
by the nymphs collecls dust and 
sooty mou Id develops, attracting 
anis thal can rcducc the 
effe tiveness oi biological 
con1rol. 

Natural enemles attack whiteily at 
the immature stage and provide 
biolog,cal control ii they are not 
d1sturbcd by sp1d r . 

Reduction or exchanges via 
leaves and decrease in tree 
vigour. 

FOCUS AVOCAl>O 

The caterpillars roll the 
leaves in a web and 1hen 
enclose the fruit. Fruits 
are scarred when damage 
to leaves is severe. 

a1Ural en mies xi land 
onsiderably reduce the 

damage caused b)' the 
caterpillars. 

Most attacks take place 
between spring and 
aulumn wh n young 
shoots grow. 

Fruil cpidermis may be 
damaged and then 
infected by anthracnose. 
The caterpillars mav also 
defoliate lhc trees. 

Circular, yellowish necrotic patches 
form, covered by a dense web1 

oltcn runnrng along I af vcins. 
These altack can cause defoliation. 

lleaves. 

Thcsc mites arc of1cn controlled by 
natural predator and parasites. 
\oVashing the lcaves of young lrecs 
wilh a high pressure water jet 
desrroys spider mit s. 

Premawre leaf fall. pider mites are 
1hough1 to cause more damage to 
lhe 'Hass' vari 1y whcreas 1h1; 
i\·1exic.111 vari tlC!:, such as 1 Fuerte 1 

arc I ss seriously aifected. 

Foliage and iruib are covered by 
sticky honeydew in which a black 
(ungu grows (sooty mou Id), 
reducing the photosynthetic 
lunction of the tr e. 

Strongly infested branches are 
cul and burned al the start of the 
at1ack. Scales are off n controlled 
by predators (ladybirds, etc.) and 
by natural parasites. 

Development is enhanced by dry 
wealher. 

Sea le on fruit skins can rcducc 
lhe commercial value or make 
them unsaleable even if there is 
no internai damage. 

Mature leaves suffer the most 
serious auacks on e their tîs ues 
have started to harden. 
Pricking causes discoloured 
chlorotic spots and leaf lip 
browning and rolling. 

utritional pricking o( fruits 
starts near the calyx and gradua li y 
spread over the wholc fru,t, 
who e kin becomes '1ann d' 
and brown. 

lleaves and fruits. 

If necessary, appli ations of 
insecticides such as abamcctin, 
spinosad and thiamethoxam. 

Prickmg causes :,carification, 
suberisation and the discolouring 
of fru11 epidermis. Thi!> redu ces 
the commercial valu of thC" fruit 

Laving b) adult flies is influencecl 
by the degree oi fruit maturity. 
Egg, are latd ,n rruits approach11, 
maturlty. Collection and 
destruchon of attacked and fallen 
fniits that harbmrr mature grub . 

Smalt auacked fruit> arc 
de(ormcd and fall prematurely. 
The pricks can form entry for 
econdary pathog ns. 

Fruitflies are in the 'quaranune 
insect category. No pri ked fruit 
contmning a larva can be 
exported, on pam 01 rc1ectlon 
and total destruction oî the batch 
ot c1vocados by I uropcan 
phy1o!>anitary serviCe!!o. 
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arieties 

The precise geographic origin of avocado is not known with any 
clarity. However, with a few rare exceptions, all the cultivated 
species are from Central America and Mexico. Indeed, the 
word avocado comes from its Aztec name 'ahuacatl'. After the 

discovery of the Americas in 1492, Europeans observed cultivated 
avocado from northern Mexico to Peru. The plant was described for the 

first time in 1510 by the Spanish geographer Martin Fernandez de Encisco in his book Suma de 
geografia on the basis of observations probably made in the Santa Marta region of Colombia. 
Using avocado from areas populated by the Mayas and the Aztecs, the Spaniards took the plant 
to Venezuela, the West Indies (spontaneous examples of the West Indian race have never been 
found in the West Indies), Chile, Madeira and the Canary Islands in the sixteenth and 
seventeenth centuries. The French planted it in Reunion, Madagascar and Martinique in the 
eighteenth century. The plant was also introduced in the United States (Hawaii, Florida and 
California) from Mexico in the first half of the eighteenth century. Dissemination in Africa took 
place much later; it was planted at the end of the nineteenth century by the Portuguese, the 
Spaniards, the Germans, the British and the French. Likewise, the first plants in Malaysia and the 
Philippines were not reported until about 1900. 

Main charac+erit+ict 
of +he p(ant 

The avocado can grow to a height of 10 to 15 m in its free form. 
It is naturally straight and grafted trees spread more. The bark , 

of the trunk is generally smooth and ash-coloured. The root 
system runs horizontally in industrial orchards. The foliage is 

evergreen and the oval leaves are single. They are pale green in the Male phase 
juvenile phase and become dark green and shiny when adult. The small, greenish 

flowers are grouped in terminal panicles. They have the special feature of being 
hermaphrodite (possessing both male and female organs) but are dichogamous, that is to say 
the male and female organs are not functional simultaneously. Distinction is made between 
two types, as shown in the diagram below. Good pollination of a type A requires the presence 
of type B. 

Type A 9morning 

Type B 9 afternoon 

Avocado varie+iet 

d afternoon 
following day 

d morning 
following day 

Avocado is a dicotyledon of the genus Persea of the Lauraceae fam ily. More than 200 varieties 
are divided between three races. The Mexican race is of little commercial interest as most of 
the fruits are too small. However, its agronomic qualities mean that it is widely used as 
rootstock or as a parent. Practically all sales of fruits of the West Indian race are on domestic 
markets. International trade hand les mainly varieties belonging to the Guatemalan race or 
crosses between the Guatemalan and Mexican races. 
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The Mexican race: Persea americana Miller 
var. drymifolia Schlecht and Cham. :· 

I 

This fairly hardy race that is adapt~d·t~ 'low temperatures originated in the Mexican highlands. It differs 
from the two other races in several· botanical characters: 
- the leaves are generally .smai"I at.1d release a characteristic anise odour when crumpled; 
- flowering is earlier than in the otne'rt r,aces and the :fiowering to harvest time is 7 to 9 months; 
-the·fruits are small and elongated and rarely weigh hi,orf than 250 g. The skin is very thin and smooth. 
The pulp .is ·often fibrous .. and nas a high oil content(> JS%j. The seed is general ly large and sometimes 
free. Thi~ race fs'~e'ry' sen} itive .to salinity . .In c:cintrast, ')t tplerates high temperatures and comparatively 
low relative humidity. Furthe rn:rore, , it has .'greater toler~nce to Phytophthora cinnamomi than the other 
races. It thus forms good rnotstdck a~·d its genetic p6t~ntial is well exploited in hybridisation breeding 
programmes .. Finally, its high lipid content is an ,int'e'f,esting feature when the fruits are used for oil 
production. About 20% of varieties belong to th l{ r,a:ce1

• 'The· be'st- known iridude 'Duke', 'Gottfried', 
'Mexicolo', 'Topa Topa' and. 'Z,u~~n~\ ." ,1 • '· · ··,. ' • 

The, \•l~s+ Indian 
Per?ea"americana MiUer v,r'r'. ·americ~ha · 
In spite of its name, this race profi~~J~iy originated in ~ o lombia. It is ,v{'J 11 suited to'humid tropical regions 
where it is used to supply. lo"c:_~1-,rnJrkets. The tree has large green leaves:The fruits are elongated, usually 
large and weigh 400 to 900 g,Jf\~i~P.i~ermis is fairly \h.in (0.8 to 1.5 mm) and is s':looth and shiny, soft green 
or greenish yellow or \~9dJ~.lj,'~hen mature. The pulp is watery with a low oil content(< 10%). The seed­
often free-is large an~Hias,'.a''\-nore or less .corrugated surface. All these characteristics make the fruits 
delicate. They often di.splaf pulp browning (caused by chilling injury) at the temperatures generally used 
for the storage and. (ef'rjgerated transport of fruits of the other races (+ 6°C, + 8°C). The race is the most 
sensitive one to c;:(?l,9) ind aridity but the most tolerant to salinity. The flowering to harvest time is only 5 to 
7 months. The We'sfi.lndian race groups about 15% of avocado varieties and the best known among them 
are 'Peterson', .'Po.lfock' and 'Waldin'. . 

The Gua+e~a(an race: 
Persea nubigena L. Wins var. guatemalensis 
This race probably originated not only in the highlands of Guatemala but also in the Chiapas in 
Mexico. The leaves are large and uniformly dark green on both faces. Although it is not as tolerant to 
cold as the Mexican race, it is useful for marginal cultivation zones. The fruits are roundish and have 
thick, very hard warty skin. The size may vary considerably but they are generally larger than fruits of the 
Mexican race. The seed is fairly small and almost always clings. Pulp oil content is medium at 10 to 20%. 
Flowering to harvest time is 8 to 10 months. It can be longer in the cold parts of California (12 to 14 
months). The race is a good parent for crosses (contributing genes for small seeds). Nearly 40% of 
avocados belong to this race, including 'Anahe im', 'Corona', 'Sharwil' and the major commercial 
varieties such as 'Edranol', 'Gwen', 'Hass', 'Nabal' and 'Reed'. 

A large proportion of the varieties of interest for international trade are hybrids. These are generally 
natural crosses and in rarer cases are the result of breeding exploiting the inter-fertility of the three 
races. The main selection criteria are agronomic (resistance to pest s and diseases, especially 
Phytophthora, tolerance to salinity and cold, productivity, etc.) and those related to fruit quality (size, 
high pulp pe rcentage, flavour, absence of fibres, oil content, etc.). 'Bacon', 'Ettinger', 'Fuerte' and 'Lula' 
in part icular are natural Mexican x Guatemalan hybrids. Guatemalan x West Indian hybrids, mainly from 
Florida, include the varieties 'Ajax', 'Booth', 'Choquette', 'Coll inson' and 'Simpson'. Mexican x West 
Indian hybrids such as 'Indian River' are very rare. Other var ieties resulting from inter-race crosses are 
possible. 



1h e l\'t a in co l\'t l\'t er c i a ( v a ri e+ i es 
Some of the main varieties sold internationally are described in detail below. Several descrip­
tive criteria should be explained. The term used to describe shape is that of the International 
Plant Genetic Resources lnstitute's 'Descriptors for avocado'. The heading for the flowering 
type shows whether it is an A or B type as defined in the part on 'dichogamy' in the paragraph 

O~!ate · 

Warrowlv 
o{)ovate 

Avocado shape 

. Ardith 

Spheroid 

Mexican x Guatemalan hybrid 
Flowering type: A 

PvriforM 

Fruit shape: very spheroid to obovate 
Skin: dark green, medium thickness 
Average weight: 340 to 430 g 
Seed:skin:pulp ratio: 14:10:76 (small seed) 

Observations 
A variety resulting from hybridisation work at UC 
Riverside and planted mainly in Israel. The fruit is 
fairly difficult to peel. The pulp is smooth and 
buttery with a marked flavour. Its organoleptic 
qualities are excellent. 
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on 'Main characteristics of the 
plant'. Fruit mass distri­
bution between seed, 
skin and pulp is calcu­
lated by UC Riverside. 
The pulp content is an 
average of 60 to 70%. 
The comments con­
cerning the organolep­
tic qualities are subjec­
tive. 

Gwen 
Mexican x Guatemalan hybrid, bred from Hass 

Flowering type: A 
Fruit shape: obovate 

Skin: green, fairly thick and warty by fairly 
pliable, peduncle not centred 

Oil content: 18% 
Average weight: 270 to 375 g 
Seed:skin:pulp ratio: 18:13:69 

Observations 
Bred by the University of California and available 
since 1982. Its organoleptic qualities are excellent. 
In addition, the trees are small, frost-resistant and 
have a high yield. In contrast, the variety is 
susceptible to sun scorch and certain pests such as 
the Persea Mite. The fruits are fairly difficult to 
peel. 

'
/·····················-···· · .. ········ ""''''''''""''''''"''''''''''''''''i;······5· .. \ 

:,, .................. : 
10 4 

8 3 

6 

4 

2 

2 

0 0 
cm in ... 

·· ......................................... ii\j'~i;eisiiv·of·c·~-1;to·;;.;i~ .. 



Bacon 
Mexican x Guatemalan hybrid 
Flowering type: B 
Fruit shape: obovate 
Skin: strong gloss, fine and smooth 
Oil content: 16 to 18% 
Average weight: 250 to 300 g 
Seed:skin:pulp ratio: 18:7:75 (large seed) 

Observations 
The variety was bred in California by James Bacon for its 
cold resistance. It also displays high productivity. The 
trees are large and sometimes planted as windbreaks. 
However, the fruit tends to become detached from the 
tree easily when mature and is fairly difficult to peel. In 
addition, its organoleptic qualities are mediocre. The 
taste is little marked. 

.......................... "( 

............ ... .................................................... ................. .. ... ·· 

Fuerte 
Mexican x Guatemalan hybrid 
Flowering type: B 
Fruit shape: obovate 
Skin: green, matt, smooth, medium thickness. 
Pliable and tough, it is easy to remove. 
Oil content: 16 to 18% 
Average weight: 250 to 400 g 
Seed:skin:pulp ratio: 15:10:75 (large seed) 

Observations 
This variety was long the most commonly planted in 
the world and originated in Mexico (Atlixco). The tree is 
vigorous with fairly good resistance to frost (to 4°C), but 
is particularly temperature-sensitive during the 
flowering period. Productivity is gene rally good in 
temperate zones but it displays strong alternate 
bearing. The fruits are easy to peel and have excellent 
organoleptic qualities (buttery pulp). 
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Ettinger 
Mexican x Guatemalan hybrid 

Flowering type: B 
Fruit shape: narrowly obovate 

Skin: bright green, fine, fairly smooth 
Oil content: 18 to 22% 

Average weight: 250 to 350 g 
Seed:skin:pulp ratio: fairly large seed 

Observations 
This variety was bred from 'Fuerte' in Kefar Mala/ in 
Israel, where it is mainly grown. The tree is very 
fertile and vigorous with an erect habit. The fruits 
are similar to those of 'Fuerte'. The skin is 
susceptible to problems of corky areas and tends to 
adhere to the pulp. The pulp is buttery and fibre­
less and has good organoleptic qualities. 

. ............... .................................... .... .. .............. j4''"/ .:.:-···· 
12 

2 

0 0 
cm in / 

.. , ...................................................... ..... ................. ·· 
© University of California 

Pinkerton 
Mexican x Guatemalan hybrid 

Flowering type: A 
Fruit shape: pyriform 

Skin: dark green, rough, tough and pliable, medium 
thick, easy to peel 

Oil content: 18 to 25% 
Average weight: 270 to 400 g 

Seed:skin:pulp ratio: 10:13:77 (small seed) 

Observations 
A recent variety bred in California by John Pinkerton and 
registered in 1975. It is probably the result of a Hass x 
Rincon cross. The tree is very vigorous and tolerates 
temperatures of -1!-2°C to 30°C. Production is good and 
alternate bearing is little marked. The fruits may suffer 
from ring-neck if the tree is under conditions of stress. 
The organoleptic qualities of this variety are excellent 
(nutty taste). The pulp is smooth, buttery and fibre-less. 
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Rvan 
Mexican x Guatemalan hybrid 
Flowering type: B 
Fruit shape: pyriform 
Skin: green, tough, medium thick and fairly rough 
Oil content: 25% 
Average weight: 250 to 400 g 
Seed:skin:pulp ratio: large seed 

Observations 
Bred in California by Edward Ryan at the end of the 1930s, 
the tree is vigorous but with medium productivity. It is very 
resistant to cold. The organoleptic qualities are medium 
(the pulp is sometimes fibrous with fairly poor taste) . 
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Hass 
Guatemalan race 
Flowering type: A 
Fruit shape: pyriform 

fdrar,o 
Guatemalan race 
Flowering type: B 

Fruit shape: pyriform 
Skin: olive green, strong gloss, black flecks, fine for a 

Guatemalan variety and slightly rough 
Oil content: 22% 

Average weight: 250 to 350 g 
Seed:skin:pulp ratio: 16:15:69 (very small seed) 

Observations 
A variety originating in California. The tree is erect, fairly 
vigorous and resistant to cold (to - 2°C). The organoleptic 
qualities of the fruit are excellent (slight nutty taste) and it is 
easy to peel. However, it tends to become detached from the 
tree easily at maturity, especially in hot climates. It is widely 
grown in South Africa and Australia . 
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la~I> Hass 

Skin: dark green and then brown at maturity, not very thick, warty. 
Oil content: 18 to 20% 

Hybrid 
Flowering type: A 

Fruit shape: obovate 
Skin: brown, fairly thick and warty 

Oil content: 18% 
Average weight: 250 to 350 g 
Seed:skin:pulp ratio: 15:14:71 

Average weight: 250 to 350 g 
Seed:skin:pulp ratio: 16:12:72 (small seed) 

Observations 
'Hass' has replaced 'Fuerte' as the sector standard. It is currently the 
most commonly planted avocado in the world. It was selected by 
Rudolph Hass in California in the early 1920s and registered in 1935. 
The tree is vigorous and highly productive. The fruits vary in shape in 
some production regions, ranging from pyriform to ovoid. Average 
fruits size is fairly small in hot regions. Good capability for 
conservation on the tree. The skin turns from dark green to purplish 
brown at maturity. It is easy to remove from the pulp. The organoleptic 
qualities are excellent. Rich flavour (nutty taste) and buttery non­
fibrous pulp. 
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Observations 
This variety is a 'Gwen' x 'Thi/le' cross 
resulting from hybridisation work at the 
University of California aimed at selecting an 
improved alternative to 'Hass'. It was 
registered in 1996. The shape of the fruit is 
similar to that of 'Hass' (with a slightly more 
marked shoulder). The skin is less warty but 
also changes from dark green to brown. The 
fruits are larger and productivity is higher. The 
organoleptic characteristics are also excellent. 
However, it matures later than 'Hass' . 
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Waf>a( 
Guatemalan race 
Flowering type: B 
Fruit shape: spheroid 
Skin: dark green, very thick and fairly smooth 
Oil content: 15% 
Average weight: 300 to 500 g 
Seed:skin:pulp ratio: 10:10:80 

Observations 
A variety from Guatemala introduced in the United States 
(Florida) in 1927. Production is high but with marked 
alternate bearing. The fruit is easy to peel. The 
organoleptic qualities are good and the pulp is buttery. 
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zutano 
Mexican race 
Flowering type: B 
Fruit shape: obovate 
Skin: pale green and yellow-green, fine and 
smooth 
Oil content: 15 to 18% 
Average weight: 200 to 400 g 
Seed:skin:pulp ratio: 26:7:67 

Observations 
Originated in California and was registered in 
1932. A vigorous tree with an erect habit and 
fairly good resistance to cold. It bears well with 
little alternation. However, peeling the fruit is 
fairly difficult and its organoleptic qualities are 
mediocre, in particular because of its fairly 
poor flavour. 
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Guatemalan race 
Flowering type: A 

Fruit shape: spheroid 
Skin: medium thickness, slightly rough, pliable 

Oil content: 19 to 20% 
Average weight: 400 to 500 g 
Seed:skin:pulp ratio: 17:11 :72 

Observations 
This variety of Californian ongtn was selected by 
James Reed. Registered in 1960, the patent expired in 
1977. It has succeeded in conserving the qualities of 
its parents 'Nabal' and 'Anaheim' without their nega­
tive features. It is fairly productive and alternate bea­
ring is not marked. Its resistance to cold is comparable 
to that of 'Hass'. The fruits are large and a singular 
round shape. They keep well on the tree. The organo­
leptic qualities are excellent and the buttery pulp has 
a slight nutty taste and does not blacken after slicing. 
Peeling is also easy. 
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Choquett 
Guatemalan x West Indian hybrid 

Flowering type: A 
Fruit shape: oval 

Skin: dark green, practically smooth, strong gloss, tough 
Oil content: 13% 

Average weight: 860 to 1 150 g 

Observations 
The variety is from Florida (R. Choquette's orchard in Miami). 
The tree is very productive and fairly resistant to diseases. 
Excellent organoleptic qualities. The pulp has a slight nutty 
taste. It is one of the main varieties marketed in Florida. 

...................................... .. ... ... .. ............ ....... .............. ' 



Avocado varie+iet 

• • • • • • • • • • • • 

Oil Skin 
Race Flower 

type 
Weight(g) content 

(%) 
Shape Colour Appearance 

ARl>ITH GxM A 340-430 Spheroid Dark green 
te obovate 

-- ---

B 250-300 16-18 Obovate Shiny green Smooth 
- -

A 860-1150 13 Oval Shi ny dark green Smooth 

B 250-350 22 Pyriform Shiny olive green Slightly rough 
speckled with black 

B 250-350 18-22 Narrow Shiny pale green Smoothish 
obovate 

B 250-400 16-18 Obovate Mat dark green Smooth 
-f- -

A 270-375 18 Obovate Gr en Warty 

A 250-350 18-20 Pyriform Dark green 
te brown when ripe Warty 

A 250-350 18 Obovate Brown Warty 
-- --
B 300-500 15 Spheroid Dark green 

A 270-400 18-25 Pyriform Dark green Warty, tough 

A 400-500 19-20 Spheroid Green Slightly warty 

B 250-400 25 Pyriform Green Fairly warty 

B 200-400 15-18 Obovate Pale green with Smooth 
yellow necks 

8 

• • • • • • • • 
• 

' ,, th or+ 

Organoleptic quality 

Thickness Pulp: seed Ease of 
ratio peeling Flaveur Observations 

Medium 14:10:76 +++ The smooth pulp 
is appreciated 

Thin 18:7:75 + Taste net strong 

Slight nutty taste 

Thin for a 16:15:69 + +++ Slight nutty taste 
Cuatemalan vanety 

Thin Large seed ++ 

Medium 15:10:75 + +++ 

Fairly thick 18:B:69 +++ 

Thin 16:12:72 + +++ Marked nutty taste 

Fairly thick 15:'14:71 + +++ 

Very thick 10:10:80 + ++ 

Medium 10:13:77 + +++ Nutty taste 

Medium 17:11:72 + +++ Slight nutty taste 

Medium Large seed + Fibres may be present 

Thin 26:7:67 + 
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the wor(d 
avocado ~ar((e+ 

Towards a new geographical 
pattern for the world avocado trade? 

__ ,... HE world market seems to be at a turning point. The changes that have 
occurred recently in the rules for access to the US market, one of the main 
world markets, will probably lead producer countries in Latin 
America, and especially Chile and Mexico, to change or 
diversify their export outlets. FruiTrop FOCUS provides a 

number of points for consideration that make it possible to have an 
idea of the new pattern of the international avocado trade in the 
coming years. 

Wor(d trade with 
two centres 

The world avocado trade is centred 
on two vigorous markets that are 
both strong importers, the European 
Union (150 000 to 160 000 t per year 
including shipments from Spain) 
and the United States (approxima­
tely 140 000 t). The quantities taken 
by the other major consumer 
regions are much smaller. The 
Caribbean-Colombia zone, the third 
largest importer, totals only 40 000 t. 
It is followed by Japan and Canada 
with 30 000 t and 15 000 t respecti -

vely. The other markets around the 
world (Asia, the Middle East and 
Eastern Europe) take less than 2 000 t. 

This preliminary analysis gives better 
understanding of the inevitable 
effects that a change in the way one 
of the two leading centres functions 
will have on world trade. 

An epic t,a++(e in 
view in +he United 
States? 
Chile plays a key role in supplying 
the United States with imported 
avocado. However, the position is 

reciprocal as 
this market is 
essential for Chile, 
which shipped 120 000 t to the US in 
2004, that is to say 90% of total 
exports. The increasing quantities of 
avocado from Michoacan (Mexico) 
arriving in the United States thanks 
to a series of increasing favourable 
regulations since 1997 has not led to 
any problems. But the door was only 
slightly ajar until 31 January 2005. 
Exports of Michoacan avocado are 
now authorised to 47 out of 50 states 
and without any limit on periods. 
This can radically change the US 
market supply structure. 

There is no doubt about the Mexican 
challenger being a heavyweight. It is 
true that its colossal production 
totalling about a million tonnes is 
first and foremost devoted to an 
extraordinarily local market and is 
both \.\e 11 -d eveloped (per capita 
consumption of about 8 kg per year 
is the highest in the world) and 
astonishingly profitable (the 
wholesale price was between EUR 
0.70 and 1.10 per kg in 2004). 
However, the scale of the planting 
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performed in recent 
years, as income from the 

crop has been particularly 
good, is a demonstration of growers' 
desire to export. Furthermore, 
Mexico has the logistic advantages 
of being a neighbour and no 
customs charges are made within 
the framework of NAFTA. 

This is food for thought for Chilean 
operators and even all skilled pro­
fessionals at world level as there is 
no plethora of alternative markets, 
as has been seen above. 

w;u +here l>e a 
head-on co((ision? 
The problem has been set. Trying to 
find an answer today would be a 
challenge. The change dates back 
for only six months or so. 
Nevertheless, Mexico has clearly 
made progress. According to the 
most recent USDA statistics, imports 
from February to May increased 
from about 21 000 t in 2004 to nearly 
47 000 tin 2005. It is only possible to 
construct scenarios. And the pessi­
mistic once of a head-on collision is 
not the most plausible of t hem. 

Strong growth 
as protection 
First, and this is a fundamental point, 
the avocado market is growing 
strongly in t he United States. The 
figures speak for t hemselves. 
Consumption increased from about 
170 000 tin 1996 to 345 000 tin 2004. 
In comparison, it increased by less 
than 20 000 t in the EU during the 
same period! US growers became 
organised very early on and began 
basic promotion work in 1961. The 
keystone of the system is a levy on 
every box of Californian 'Hass' to 
fund marketing. This system had 
resulted in the collection of $ 300 
million since it was started and was 
then strengthened in 2003 in such a 
way as to ind icate t hat the 
Californians have a substantial 
advance on the field. Since 2004, the 
import sector has been involved not 
only in the fund ing of marketing by 
the extension of the tax to all boxes 
of avocado sold in the USA, whate-

22 

350 -------------------------------------------------·- -

325 -- ------------­

oJ 300 
2 275 - --- ­
.8 
o 250 ---
0 
0 225 - - --

150 . ----------. --·,- ----------.----------,---
1996 1997 1998 1999 2000 2001 2002 2003 2004 

--USA --EU 

Source: USDA, Eurostat 

Avocado • fvo(ution of consul\'lption 
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ver the origin, but also in the mana­
gement of the budget and market 
regulation via the Hass Association 
Board (HAB). This vision in which 
increased consumption is a joint 
challenge that outweighs competi­
tion between origins is amazing 
when it remembered that professio­
nals in other producer countries 
have still not managed to launch dis­
cussion with each other. 

The promotion angles used are 
effective. The 'ready to eat' concept 
has already proved its worth and the 
potential for market growth is extre­
mely large. On the one hand, the 
Hispanic population is a large avo­
cado consumer and is increasing (35 

million people in 2000 rising to a 
forecast 55 million in 2020). On the 
other hand, 150 years later, avocado 
should be able to go back along the 
pioneer routes and conquer the 
consumer deserts formed by the 
eastern states (see map). The eastern 
US is home for over 70% of the US 
population but takes only a third of 
the volumes of avocado available. 
Per capita consumption is only some 
400 g per year in the south-east 
(Florida, Louisiana, etc.) and there is 
thus considerable room for pro­
gress. HAB has set the target of 
increasing market quantities by 
about 100 000 t by 2010. 

USA - Avocado - Consu~ption 
Popu(ation in % 
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Strong protection 
~ain+ained un+i( 
2007 
Another important point that is also 
in favour of limiting confrontation is 
that sales of Mexican avocado are 
still forbidden in the three producer 
states California, Florida and Hawaii. 
And Chile sells a very large propor­
tion of its shipments in California 
(80% for California, Arizona and 
Texas). A guacamole war is therefore 
not on the agenda before the begin­
ning 2007 when all the US states will 
be accessible for Mexican fruits. 

A further protection 
~echani.S'~ Up.S'trea~ 
of +he fec+or 
The Californian avocado sector has 
high costs and is fragile and 
Americans are prudent. The system 
set up by HAB is therefore intended 
'to exchange crop and marketing 
information in an effort to achieve 
an orderly flow of fruit to the U.S. 
market.' The section of the website 
(www.avocadocentral.com) for the 
general public contains a wealth of 
recipes and cooking advice and t his 
at least is w ithout a doubt in the 
consumer's interest. 

1he nece.S'.S'arv .S'earch 
for diver.S'ification 
~arl{et.S' 
All the factors described above are 
reassuring for Chile. However, it is 
clear that the US market is going to 
become much more competitive, 
especially after its full opening to 
avocado from Michoacan in January 
2007. Furthermore, Ch ilean produc­
tion rose to 170 000 t in 2004 and is 
still increasing strongly. It shou Id 
exceed 200 000 t very soon. A recent 
study by the very serious Cathol ic 
University of Valparaiso even fore­
casts 260 000 to 315 000 t in 2008. 
Chilean operators thus have an 
urgent need to intensify the diversi­
fication approach begun several sea­
sons ago. The domestic market with 
a population of 15 mill ion is already 
well developed with consumption at 
3.5 kg per person per year but there 

is still room for improvement. The 
dynamic Comite de la Palta has laun­
ched a targeted promotion cam­
paign for this purpose. 
Neighbouring markets have true 
growth potential but in the longer 
term. Avocado is still comparatively 
expensive in Argentina, hard-hit by a 
slump. Brazil has considerable 
potential but promotion efforts 
aimed at making 'Hass' avocado 
known are colossal in a country 
where consumers are used to the 
West Indian varieties. Japan appears 
to be an interesting alternative. The 
market is growing but its potential 
should not be overestimated as total 
volume was only about 30 000 t in 
2004. In addition, it has a deserved 
reputation for very d ifficult access 
and Mexico has a near monopoly 
(shipping over 95% of total imports). 
Finally, it seems that other origins 
have their eye on the Japanese mar­
ket. New Zealand is facing increa­
sing competition from domestic 
production in Australia and is also 
looking for alternative destinations. 
There remains Europe ... 

1wo ~ajor fac+or.S' 
for change 
in +he EU 
Chi le is not the only o rigin to try to 
establish a position in the EU. Peru 
has also gone for the community 
market since the end of the 1990s. 
This considerably changes the 
trading landscape. In 2004, nearly 
25 000 t arrived from these two 
origins over and above the volumes 
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shipped by traditional 
suppliers, that is to say an 
increase of more than 15% in 
total supplies. 

What ~igh+ l>e +he 
i~pac+ of .S'UCCe.S'.S'fu( 
Chi(ean arriva( in 
+he EU? 
Chile possesses adVc1ntages that 
lead to thinking that it could gain 
a position on the EU market. 
Fi rst ly, Chilean operators are 
deploying means to match their 
ambitions (the 2005 export 
programme is 50% up on that of 
2004) by funding medium-term 
promotion operations. A campaign 
is to start in the United Kingdom in 
2005 and then be extended to cover 
France and Spain in 2006. Secondly, 
operators d isp lay considerable 
commercial aggression and this is 
seen in relations between exporters 
and importers. Chilean operators 
generally work with a guaranteed 
minimum price while their Mexican 
counterparts insist on a firm price. A 
large proportion of European 
importers therefore consider that 
Chi le should gain market shares at 
Mexico's expense in the med ium 
term. The broadened customer 
portfolio that Michoacan operators 
now possess in the United States 
should not encourage them to make 
their commercial contract system 
more flexible. Some operators 
therefore believe that Mexican 
avocado will only be present on the 
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community market for occasional 
periods, serving as a complementary 
supply. 

But Mexican operators have not said 
their last word. They have the 
unique advantage of being able to 
ship 'Hass' from August to June. In 
addition, the promotion campaign 
that they too are launching in 2005 
(in France) shows that withdrawal 
from the community market is not at 
all on the agenda. 

Chile's penetration of the EU market 
would also result in changes in the 
supply calendar. It could lead 
Spanish and Israeli operators to 
delay the start of their 'Hass' season 
until January. Nevertheless, the two 
latter origins have a distinct 
advantage over Chile-that of transit 
time measured in days and not in 
weeks. The problem of sea transport 
to the EU is a major challenge to be 
faced by the Chilean avocado 
industry. As shipping time is 22 to 28 
days, controlled atmosphere must 
be mastered perfectly, co-ordination 
between harvesting and loading 
optimised and costs kept down. 

And what af,out 
Peru? 
Peru's calendar differs to that of 
Chile and runs from May to 
September. Peru thus faces South 
Africa-among others. The period is 
also that of peak EU production of 
local fruits such as melon and 
tomato and these are very 
competitive. Avocado consumption 
is therefore somewhat slow in most 

FOCUS AVOCA{)() 

EU countries at this time of year. 
Only one market differs and this 

might perhaps be a signpost. This 
is the UK where consumption is 

higher in spring and summer 
thanks to retail promotion 
operations. This is something 
for Peruvian exporters to 
think about and is discussed 
again below. 

Peru's market in the EU is not 
the easiest but Peruvian 

exporters do not have the 
choice at the moment. 

Production of 'Hass', totalling about 
15 000 t in 2004, is rising strongly 
(with an annual 22 000 to 25 000 t 
forecast by 2010) and the EU is the 
only sizeable market currently 
accessible to them. As Peruvian cul­
tivation zones have not been recog­
nised as being free of fruitfly, the 
entry of Peruvian avocado to Japan 
and the USA is forbidden. However, 
the search for diversification mar­
kets that began at the end of the 
1990s could begin to show results. 
The opening of the Chilean frontier 
seems imminent. This is a strong 
consumer market, as has been men­
tioned above, but is not supplied 
with 'Hass' at the beginning of the 
Peruvian season, displaying strong 
potential. The United States could 
also open the door to Peruvian fruits 
in two or three years time. 

lnevi+ab(e crises? 
The EU market does not display the 
same growth dynamics as that of the 
USA. The massive arrival of Peruvian 
and Chilean fruits therefore caused 
serious over-supply of the 
community market in October 2004 
and May 2005. Prices slumped to 
below EUR 5 per box during these 
two periods both for the two above­
mentioned origins and for those 
from the origins that usually supply 
the market at these times. Are these 
crises inevitable? No, because they 
are economically unbearable for all 
sector players and will therefore 
settle themselves. A wors t case 
scenario can be envisaged in which 
fierce competition forces certain 
players or even certain origins out of 
the game. However, an alternative 
probably exists. 

'Readv to eat'­
another approach! 
Without giving way to vacuous opti­
mism, it is reasonable to think that 
the European Union possesses a 
very large capacity for sales develop­
ment. The 'ready to eat' concept is 
certainly the best way of exploiting 
this vast potential and pushing con­
sumption above the some 500 g per 
capita mark at which it has been 
stuck for years. The technique has 
proved its effectiveness and not only 
in the USA (see first part). Promoted 
in the United Kingdom since the 
mid-1990s, it has gradually spread to 
all retailers and is one of the main 
features that explain the doubling of 
consumption in 10 years. It is true 
that the volumes sold are still mod­
est (about 30 000 t), but the increase 
has been continuous and strong in 
recent years. 

Motivate +he (arge 
retai( chains 
However, the 'ready to eat' concept 
requires another ingredient to 
become a powerful tool for increas­
ing sales-support and participation 
in the downstream part of the sector. 
It requires great vigilance in the 
import sector, especial- .JI'.~~~ 

ly in distribution 
logistics. But 
above all the 
retail trade must 
be strongly 
mobilised. In 
practical terms 
this means that 
department man­
agers must perform 
more rigorous man-
agement of produce 
whose shelf life is obviously short­
ened and be ready to devote more 
space to it. These efforts are reward­
ed. The marked increase in the 
return per square metre of shelf, as 
shown by numerous studies con­
ducted by the California Avocado 
Commission, is truly an argument 
that can motivate retailers who are 
obviously very concerned with prof­
itability. British chains have agreed 
to do this for avocado as they had 
already made the gamble by part ici-
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pating in operations run by the 
Banana Group. Shelf returns 
increased strongly and banana con ­
sumption increased from 450 000 t to 
700 000 tin about a decade. 

French retailers are still a little timid 
with regard to involvement in this 
approach. Nevertheless, the buying 
policy of some chains increasingly in 
favour of 'Hass' leads to considering 
that they might display stronger 
interest in 'ready to eat' fruits in the 
medium term. In contrast, more 
time will probably be needed to win 
over German retail chains. The mar­
ket has an enormous development 
potential (population of over 80 mil­
lion buying less than 200 g avocado 
per person per year). However, it is 
necessary to exit a vicious circle in 
which the extremely limited degrees 
of maturity required by retailers 
because of slow sales tend to slow 
releases even more. 

Unite to finance 
(arge-sca(e 
pro~otion 
This type of fundamental 
approach based on strong 
targeting of consumers in 
the medium and long 
term requires substantial 
resources. Exporters shou Id 
therefore unite to a certain 
extent, at least at producer 
country scale in order to be 
able to agree on objectives 
and also (above all) to assem­
ble the budget required to 
fund them. This pre­
requisite is already 
a difficulty to be 
overcome in 
certain frag­
mented sec­
tors with no 

representation . 
Unfortunately, 
generic promotion is 
probably not for tomor­
row in the EU. 

The establishment of a tax on all 
boxes of avocados exported in order 
to finance promotion is apparently 
the most effective collection 
method. This has already been set 
up successfully in numerous produ­
cer countries (United States, Chile, 
Australia, New Zealand, etc.). 

Structura( changes 
re(ated to 
•rea dv to eat• fruits 
Tests show that Hass is by far the 
most suitab le variety for the r ipe­
ning process. Promoting 'ready to 
eat' fruits therefore means giving a 
larger proportion of the community 
market to this variety. 

b, 
.-,:,~ ... 

Does this not lead to a 
risk of the marginalisation 
of the smooth Vctrieties? 
Probably not for high-quality culti­
vars. On the one hand, it would be 
difficult for the small to medium­
sized 'Hass' to replace 'Fuerte', 
'Ettinger' and other cultivars on the 
markets that favour large fruits 
(countries such as Germany and 
regions like Alsace in France for 
example). A recent study shows that 
consumer preference for size out­
weighs preference for varieties . 
Furthermore, the segmented range 
sold by most distributors includes 

an attractively priced refe­
rence that may be a 

smooth Vctriety. 
; ~ Finall)I em:rging 

countries-
. ~ especially in 

~ Eastern 
,,t Europe-are 

also potential 
markets for these 

cultivars. 

Waking up 
S(ee1>ing Beautv 
World trade is at a turning-point. 
Whereas the US market has acqui­
red numerous features for changing 
under good conditions, the 
European Union does not seem to 
be so well prepared. Resuming the 
debate on promotion and perfect 
ripeness in Europe would give fresh 
impetus to the community market 
and hence to the world market while 
waiting for other emerging coun­
tries (China for example) to take 
their turn. This is essential for the 
South American sectors whose pro­
duction should increase strongly in 
the coming years. It's time to wake 
up Sleeping Beauty. 

Eric Imbert, Cirad 

eric.i m bert@cirad.fr 
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I Producer country sheet I! South Africa 

South Africa is the 12th largest producer in 
the world with some 65 000 to 70 000 t. In 
spite of this comparatively modest position, 
the origin is the pillar of supplies to the 
European market during the summer 

season. The export vocation of the sector remains 
marked but the domestic market is growing noticeably. The South African Avocado Growers' 
Association (SAAGA) provides strong technical support, both upstream and downstream. 

Aroduction zone 
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The orchards total 12 000 hectares and are mainly in the 
north-eastern part of the country where summers are hot 
and wet (precipitation in excess of 1 000 mm) and winters 
mild and dry. Most of the crop is grown in Limpopo Province 
in the extreme north of South Africa along the border with 
Zimbabwe, centred on Tzaneen (38% of the total area) and 
Levubu (21%). Mpumalanga Province is also an important 
area, with 33% of the area under avocado centred on 
Nelspruit. The rest of production is further south in the coo­
ler Kwazulu-Natal region (8% of the area). The plantations are 

generally irrigated and have an average area of 20 to 30 ha. Six 
percent of the area under avocado has organic farming accreditation. The main limi­
ting factors are Phytophthora root rot (resistant rootstocks and chemical control 
methods have been developed) and fungal problems in humid zones. 

Avocado was introduced a long time 
ago - probably by colonists towards the 
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end of the seventeenth century-and the first large-scale 
plantings were performed in the 1930s. However, the crop only 
really gained momentum in the 1960s, in particular to replace 
citrus plantations affected by greening. Production gradually 
increased from some 10 000 tonnes at the beginning of the 
1970s to nearly 30 000 tin the mid-1980s. The increase was much 
faster from 1985 onwards, with more than 50 000 t grown in 1989. 
A long, marked period of drought at the beginning of the 1990s 
resulted in a decrease in production (less than 40 000 tin 1993). 
Development resumed in the mid-1990s but alternated bearing 
was very marked. The quantities currently oscillate between 

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 

Source: USDA 

65 000 and 70 000 t and should increase by about 2% per year for the next five years, especially for 'Hass'. 
SAAGA, an association grouping most exporting growers, has provided technical support since it was 
founded in 1967. 

Rroduction ca(endar and varie+iet 

The great diversity of climates resulting from the spread of 
plantings over several degrees of latitude means that the 
season can be lengthened considerably. The very first fruits 
are ~nerally picked at the end of February (Northern 
Province) and the season usually lasts until the beginning of 
November (Kwazulu Natal) . 'Hass' has developed strongly 
since the 1990s and now dominates with about 41% of the 
planted area. Its share should continue to increase and reach 
60% towards 2010/2015 as it is practically the only variety to 
have been planted since 2001. 'Fuerte', the leader until 
recently, is tending to decrease but is still grown on 34% of 
the area under avocado. 'Ryan', widely distributed on the 
domestic market, follows with 12% and then 'Pinkerton' with 
9%. The range is completed by 'Edranol'. The new varieties 
bred using 'Hass', such as 'Lamb', 'Harvest' and 'Gem', are very 
little represented. 

South Africa - Harvest ca(en<lar 

Nov. Dec. Jan. Feb. M arch April May June July Aug. Sept. Oct. 

Levubu 

Varie+v 

Tzaneen 

Nelspru it/Hazyview 

Southern KwaZulu-Natal 

Southern KwaZulu-Natal 



This is Jan Kruger. He 
heads up the reefer division 
in our South African office. 
Only, you won't find him 
there very much. You see, 
Jan spends most of his time 
in the field - learning all 
there is to know about his 

customers' cargo . It's 
dedication like his that 
ensures your precious cargo 
arrives as you would expect. 
Perfectly. So next time you 
need a shipping company, 
think of the one that does 
business personally. 

PERSONALISED SHIPPING SOLUTIONS 

www.safm arine.com 

Safmarine Be lg ium • Te l: +32 3 244 2999 • Fax : +32 3 244 2900 • safmarin e be@ b e .s afmarine .com 



Exported 
fresh 
42% 

Processed 
avocado 

12% 

Out(ets 
Outlets have become much more varied since the mid-1990s. The sector is still 

mainly export-oriented. However, the domestic market has become stronger in 
particula r thanks to the promotion ope rations initiated by SAAGA and that 

mainly target low-income shoppers. The domestic market takes practically all 
the green variety fruits grown, especially at the end of the season when 
these are difficult to se ll on the export market. There is room for substantial 
growth as present consumption is less than 800 g per person. The oil 
production industry and pulp production to a lesser extent purchase a 
fairly stable 12 000 to 13 000 t per year, except in years of under or over­

production. 
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The export sector comprises about 15 companies, 7 
of which ship 80% of the fruits exported . SAAGA 
provides its members with solid technical support 
(setting up EUREP-GAP, quality control on arrival), 
commercial coordination and marketing. In addition, 
obligatory quality control is performed by the 

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 

Source : USDA 

20 

16 

14 

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 

--France--Belg.-Lux.--Neth. --UK -- Other 
Source: Eurostat 

South Africa 
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to the £U 

Perishable Products Export Control Board (PPECB). 
Exports have oscillated between 8.5 and 10 million boxes 
since 1999. The fruits are shipped mainly to the EU, where 
South Africa is the leading summer supplier. Holland is an 
important hub for reasons of logistics. France is the main 
market but followed closely by the United Kingdom 
where SAAGA has been active in marketing since 1996, 
running promotion operations (press, radio and the 
website www.summeravocados.com) and developing a 
segmented range (ripe and ready to eat, budget packs in 
nets). A few batches are shipped sporadically to the 
Middle East and Canada. South African exporters are 

interested in Japan and, even more, the United States, but 
the sanitary restrictions in force currently rule out shipments 
to these destinations. 

Market 

EU 

The fru its are packed and then loaded in refrigerated trucks or containers 
under controlled or modified atmosphere (a less costly alternative 
technique-application of 1-methylcyclopropene-is being tested) . 
The some 2 000 km journey from the production zones to the port in 
Cape Town takes 24 to 48 hours. The railway line that has run 
between Tzaneen and Cape Town for some years is also used to 
carry about 10% of production. The fruits are then loaded on to 
ships after rigorous quality control by PPECB. Air fre ight was used 
for about half of the export quantity in 1985 but is now only used for 
special market situations. 

Main shi1>1>in.9 lines 

.. Port of departure ..................... Port. of. arrival .. .. 

Cape Town Rotterdam 

Shi1>1>in.9 
til\le Observations 

======:::::: 
12 to 13 days Several companies 
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GUAVAL 

Pepiniere, production, conditionnement 
et exportation d'avocat uniquement 

Casilla de Correo N° 5 -C. P. 4000-Famailla 
Prov. de Tucuman - ARGENTINA 

TEL: Plantation 54-381-491-0030/0032 Buenos Aires 54-911-5327-7654 ~=""" 
E mail:hfrias@infovia.com.ar 

A NOS PARTENAIRES 
Qui commercialisent l'avocat en Europe: 

• merci pour vos efforts en matiere de distribution ! 

A NOS CLIENTS : 
Qui consomment l'avocat en Europe: 

• merci pourvotre collaboration en matiere de croissance de consommation 
de HOOACIO FRIAS 

QUI SOMMES-NOUS ET QUE FAISONS-NOUS ? 

LOCALISATION : Tucuman, nord de !'Argentine 

SUPERFICIE: 200 hectares de plantation propre uniquement d'avocatiers 

VARIETES : HassetTorres 

HASS: se recolte entre le 15 avril et le 15 juillet 
TORRES: se recolte entre le 15 aout et le 30 octobre 

\ariete de grande taille, bien adaptee pour la realisation de salade 
et la restauration. Tout comme le Hass, sa peau noircit a maturite. 

Bonne duree de conservation. 6ccellente sur le plan gustatif. 
N oyau plus petit que celui du Hass. 

CONDITIONNEMENT : surlelieumemedeproduction 

CONTENEURS : 'Door to door'', sous atmosphere contr61ee 

DUREE DU TRANSPORT 
Buenos Aires / Algeciras : 15 jours 

Rotterdam 18 jours, Thamesport 21 jours 

SYNTHESE : une entreprise fiable 



I Producer coun+rv shee+ !! Argentina 
RCENTINA is a modest producer country but 
its production developed markedly in the 
early 2000s. It is mainly oriented towards the 
domestic market where consumption is 
increasing. It should continue to develop in 

the years to come but in relatively moderate 
proportions. 

P'E RU l 
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/ z !:., ·~,~ R roduc+ion zone 
.::="' Z Only certain areas in north-eastern Argentina at elevations of between 450 and 900 m in the 

J:. 11J1T f ~ / foothills of the Andes are suitable for growing avocado, thanks to a microclimate in which 
,.,, •• "'· .,. ~ :/ high temperatures and excessive humidity are limited. Three-quarters of Argentina's 

<. ,~~·"'"' estimated 1 600 to 2 000 ha of avocado is in Tucuman Province, where the crop was first 
ii.; 1 introduced. The rest of the plantations are divided equally between the more northern 

7; ~ provinces of Salta and Ju juy. Production structure is uneven, as is the level of knowledge 
Ji l , of this recent crop. Two large integrated industrial plantations operate alongside non-

.. ~ r:- specialised small and medium-sized farms that have been developed recently (sometimes . 1 ... , financed by investors out side the farming sector). The soil and climate conditions mean 
;}j ( that growers must have perfect techn ical mastery of the crop (Phytophthora, etc.). 
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Arger,tir,a 
'Avocado • Pro,Juctior, , 

Avocado was introduced in 1911 but has only really developed in 
recent years. The good prices paid on the domestic market resulted 
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in a distinct development of plantations in the 1990s. As the sector is comparatively recent, it is difficult to 
measure present production levels (the statistics vary considerably according to the source). It can 
nevertheless be cons idered that quantities increased considerably until 2002 (with production probably 
between 5 000 and 10 000 t). The harvest was less than 5 000 t in the following years because of 
abnormally hot weather during the critical fruit setting period. Production could increase in the 
coming years but in limited proportions. The disappointing results of the past seasons and the 
specific requirements of the crop have affected the motivation of certain non-specialised 
operators. 

Rroduction ca(endar 
and varieties-

Argentina -Avocado - Harveit calendar 

'Hass' dominates Argentin ian 
production, planted on three­

quarters of the area under 
avocado. Nevertheless, the local 
variety 'Torres' is well established 

Jan. Feb. March Apri l May June Ju ly Aug. Sept. Oct. Nov. Dec. (with about 15% of the area) . This 

Hass cult ivar from Tucuman (in 
Torres Yierbabuena) gives large fruits (500 to 

770 g) . Its green skin browns at maturity. It is 
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much appreciated locally. The range is completed by 'Lula' and other 
green variet ies. 



Domestic 
market 

87% 

ota( exports 

Ou+(e+s 
Production is mainly for the local market (Buenos Aires province, in 
particular via the central market, and Mendoza Province). Per capita 
consumption is only 130 g per year. However, it has increased distinctly 
in recent years, in particular thanks to the efforts made in promotion 
by a leading entrepreneur (with information on the nutritional 

qualities of avocado and on how to eat it, adverti sing operations in 
supermarkets and promotion targeting young children, sportsmen and 

women and old people). Export trade is still limited. 
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Exports are still very small and only two companies operate here 
(national imports exceed exports in most years). After starting in 
the early 1990s, exports fluctuate strongly between 40 and 600 
tonnes according to the economic situation. Fruits are shipped 
mainly to the European market (sanitary barriers in the United 
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States and Japan). Spain replaced France as the main outlet in 2003 

Source : customs authorities 
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and 2004. Slightly more than 100 t was exported to the very fussy British market in 2004. One 
company is approved for 
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EU I Buenos Aires A lgeciras ' 15 to 16 days 

Thames port 20 to 21 days 

Chile By road (lo rries) 4days 

exports to Chile after prior 
treatment of the fruits. 

i Curtol\lr tariffs 

Produce must be free o f 
Ceratitis capitata and 
Anastrefa fra tercu!us 

Tariff-free 

Permitted from 
May to August only. 
Tari ff-free quota. 
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I Producer cou,.+rv ~hee+ !I Auftra(ia 
RooucnoN developed strongly in the 1990s 
and has recently exceeded 40 000 t. The 
crop is sold almost entirely on the domestic 
market, which has become much more 
dynamic thanks to efforts on promotion 

managed and financed by the sector. However, the continued increase in production is making 
it necessary to seek new outlets, especially on export markets. 

WESTERN 
AUSTRALIA 

.. 

NORTHERN 
AUSTRALIA 

Rroduction zone 
Australia's continental size means that it possesses a great variety of geoclimatic zones, ranging from hot 

desert to humid tropical forest. The centre of the coastal strip in eastern Australia has a 
subtropical climate with mild wiriters and hot, humid summers that is well suited to 

L k ~ -~ t avocado growing. Over 80% of the 4 000 ha of avocado orchards are therefore in 
- - ~ N~~Of",-~ . 

QUEENSLAND 

----.x. Queensland and New South Wales, mainly between the towns of Bundaberg 
and Somersby. The rest of the plantations are in three other regions: Western 

Australia, the south-east (Southern Australia/Victoria) and the north-east 
(north of Queensland). This geographical dispersion means that the 
harvest calendar can be staggered. Production is mainly on small and 

SOUTH 
AUSTRALIA 

medium-sized holdings (1 300 growers who generally grow 5 to 15 ha of 
avocado). Soil and climate conditions require strict management of 
control of Phytophthora, anthracnose and scales. The sector receives 
technical and marketing support from the association Avocado 
Australian Limited (AAL - formerly the Australian Avocado Growers' 

Federation), Horticulture Australian Limited (HAL) and various public 
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• Hobart 

research centres, especially in Queensland. An original computer 
program (AVOMAN) has been developed to help growers to gain better 

mastery of agronomic aspects. 
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Avocado was introduced in the mid-eighteenth century but the first 
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commercial plantations were only set out in Queensland after the 
introduction of Californian varieties at the end of the 1920s. The 
crop had its first boost with demand from American troops 
stationed in Australia in World War 2. However, development 
remained very limited especially because of serious problems with 
Phytophthora that destroyed half of the plantations in 1974. The 
efforts made to control the disease by the Avocado Growers' 
Federation, founded after the 1974 crisis, made it possible to re­
launch this profitable crop in the 1980s. Production was less than 
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Source : HAL 
1 000 t per year until the end of the 1970s and then exceeded 10 000 
tin 1988. Planting slowed strongly from the end of the 1980s until the 
mid 1990s when the amply supplied market became less profitable. The organisation of information campaigns, centred in 
particular on the health aspects, generated a strong increase in demand in the second half of the 1990s. Planting was resumed 
and production increased steadily, reaching 41 000 t in 2003/2004. Further development is expected in the coming years. 

Rroduction ca(endar and varieties 
The geographic dispersion of the orchards means that production can be staggered to a considerable degree. Thus 'Hass', forming 
nearly 75% of production, is picked from mid-April to mid-February. The season starts in northern Queensland and volumes peak 

Feb. 

Aus-+ra!ia -Avocado - Harves-+ ca(en<lar 

March April May 

Fuerte 

Sharwill 

June July Aug. Sept. Oct. 

Wurtz 

Reed 

Nov. Dec. 

from mid-May to September w ith production from the plantations in 
southern Q ueensland and northern New South Wales. The season 
fin ishes in mid-February with harvests in the western provinces. 
The range is completed by more than 70 varieties. The main fruits 
are 'Reed', 'Sharwill ' (bred in Australia and su itable for hot regions), 
'Shepard' (an early variety also suitable for the hottest regions) and 
'Wurtz'. 'Fuerte' still has a significant share but this is tending to 
dwindle because it has less resistance to pests and diseases 
(anthracnose and insects). 'Lamb Hass' and an early version, 
'Llanos', bred by Australian researchers, are being tested. 

FOCUS AVOCAOO 



Domestic 
market 

99% 

Source: HAL 

0ut(ets 
Production is practically only for the domestic market. The promotion 
operations run jointly by HAL and AAL have resulted in a strong 
increase in domestic production, now about 2 kg per person per year. 
Advertising is centred on knowledge of the produce, the features of 
the different varieties ('Ave an avo today'), advice on preparation and 

the nutritional aspects. The aim is that of moving from still fairly 
occasional and festive consumption to more regular serving of avocado. 

The campaign is funded by a levy on each Australian avocado sold on the 
domestic market or for export (AUS$ 0.23 per 6 kg box, of which AUS$0.18 is 

used for marketing). The budget enables access to all the important media, 
includ ing television. About 60% of the fruits are sold in supermarkets. The main wholesale markets are those of 
Sydney, Brisbane and Melbourne. The processing sector is comparatively little developed but very diversified 
(pulp, oil for cosmetics and human consumption). Exports are still negligible but would seem to be a strategic 
axis. 

trfota( exports 
Australian exports are still negligible (nearly 400 tonnes in 
2003/2004). Avocado is shipped mainly to New Zealand, south­
east Asia (Hong Kong and Singapore) and the Middle East 
(United Arab Emirates and Saudi Arabia). The quantities are 
nevertheless tending to increase. Exports form a strategic axis 
as increasing production encourages the finding of alternatives 
to the domestic market. However, access to certain markets is 1999 

forbidden or subject to quarantine measures because of the 
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presence of fruitfly (New Zealand, Japan and the United States). 
A request for access to the United States was made in 2002. 
Australia has a tariff-free quota of 4 000 t that increases annually by 10% (1 500 for the 
period running from 1 February to 15 September and 2 500 tonnes from .16 September 

Aus-tra(ia 
Avoca,Jo - E.xports-

to 31 January). 
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HILE recently joined the leading producer 
countries that, with harvests of close of 
200 000 t, follow Mexico. The strong, rapid 
growth of the sector has been centred on a 
strategy of developing exports of 'Hass' to 

Chi(e 

the fdnited States, in particular via an association with the Californian producers' association 
that is both original and successful. Chile has thus risen to the position of second larger 
exRorter in the world. Increased competition from Mexico on the US market has recently lead 
Chilean operators to seek new outlets. 

Rroduc+ion zone 
Chile has advantages for fruit growing thanks to the natural sanitary protection formed by the sea, the 
Andes and the Atacama desert. Yields and earliness depend on the distance from the sea (the cold 
Humboldt current). Region V accounts for about 70% of 'Hass' production, divided equally between two 
zones. The Petorca and La Ligua river valleys in the north are a comparatively recent extension but water ~ aRegionV 

"$. Met:opolitan 
Region 

supplies can be limited there. The avocado orchards in Aconcagua valley, a 
tradit ional zone in the heart of the region (where the towns are La Cruz, 
Quillota, Hijuelas and San Felipe) have been extended into the foothills of the 
mountains. The recently established plantations in the Metropolitan Region 
(Mai po, Mapocho and Cachapoal river valleys) account for about 10% of 'Hass' 
production. The main limiting factors are the salinity of the irrigation water 
and the risk of frost. 
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129 Production began to develop strongly at 
the end of the 1980s to meet demand 
from the US market. Growth has 
accelerated in recent years with an 
annual plant ing rate of over 1 000 ha from 
1997 to 2004. The area under avocado has 
thus tripled in less than 15 years and 
reached some 24 000 ha in 2004. The 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 

recent decrease in the economic Source: USDA 

profitability of the crop as a result of 
increased competition from Mexico on the 
US market has resulted very recently in a slowing of the increase in plantations from an average of 8 to 10% per 
year to 4% in 2004. The increase in volumes should remain very strong as a proportion of the plantings has not 
yet attained ful l crop potential and some trees are not producing yet. The 200 000 t mark should be reached 
soon, making the Chilean harvest similar in volume to that of the United States. 

roduc+ion ca(endar and varie+ieS' 
In line with North American market demand, Chilean growers have switched to 'Hass', 
reported to form 85% of the harvest in 2004. The rest of the harvest consists of a broad range 
of varieties. Numerous Ch ilean variet ies that were dominant in 
the 1970s are now in a markedly minority position and sold on 
the domestic market. 'Negra de La Cruz', the main variety of Chile -Avoca(/o - HaNeft ca(en(/ar 

this kind, remains a much appreciated late cultivar. Th e Jan. Feb. March April May June July Aug. Sept. Oct. 

Chilenas proportion of 'Fuerte' has decreased strongly. Other varieties 
are grown such as 'Edranol', 'Bacon' and 'Zu tano' but are 
used mainly for the po llination of 'Hass '. 

Negra de la Cruz 

The production calendar is long thanks to the distribution of 
plantations in latitude and distance from the sea. The bulk of 
the harvest in picked from September to December. 

Esther 

Fue rte 

Hass 

Nov. Dec. 





The export o rientation of the Chilean avocado sector is obvious. However, the strong increase in 

Fresh 
exports 

68% 

production in recent years and the simultaneous increase in competition from Mexico in the 
United States are leading producers to diversify their outlets. Numerous promotion operations 
have thus been run in recent years to develop domestic consumption; this is currently about 
3.5 kg per person per year. These campaigns organised at the initiative of the Comite de la Palta 
highlight the nutritional and health aspects (dia de la Palta, etc.). The first processing unit 
(producing extra v irgin oil) was only started up in 2004 and the quantities processed are 

marginal. 

Source: USDA 

trfo+a( exports 
The explosive growth of exports since the end of the 1990s is 
exemplary. This should be ascribed to a considerable extent to 
the work of the Comite de Palta, an organisation for the 
domestic and international promotion of the sector financed by 
professionals. This body has developed an original 
collaboration strategy w ith the Cal ifornia Avocado Commission 
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(CAC) so that both can benefit from US market potential 
(exploitation of complementary features in the production 
calendars, regulation of supply and advertising operations). Volumes 
therefore increased from less than 20 000 t in 1997/1998 to nearly 
100 000 tin 2003/2004. However, the sector relies on a 95% share of its 
sales to a US market that is becoming increasingly competitive with 
the broader opening to Michoacan fru its. Chilean exporters are 
therefore trying to diversify their outlets. There is a tendency for 
shipments to the EU to increase (especially to the United Kingdom, 
France and Spain). The enormous potential of the EU market is 
attractive but its remoteness makes it financially and technically risky 
(controlled atmosphere is necessary to extend fruit l ife to 45 days). 
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- Europe --Central and South America+ Japan 
Source: ODEPA 

Chite - Avocado - Ex por+s (excep+ +o +he USA) 

The situation is similar for Japan - a very profitable market - but the potential is smaller. Shipments to 
Argentina, a country where avocado consumption is small, are limited because of the fragile Argentinian 
economy. 

Market Ii. 

... 
United 
States 

ll 

II 
II 

·-Japan 
; ... 

EU 

lLogis+ics 
Most of the produce is taken by road to the port of Valparaiso; this is close to the production zones and 
has a USDA inspection post. In the United States, Chilean exporters benefit from the efficient 
Californian distribution network. Controlled atmosphere is always used for sh ipments to Japan and for 
some two-thirds of shipments to the EU. 

Main shipping lines Shipping 
ti!Vle 0/,servations Cu st o !Vis ta riffs 

Port of departure Port of arrival ................................................................................ 
Valparaiso West coast: 12/17 days The bulk of US imports 45 000 t tariff free 

Los Angeles circa EUR350 per tonne, 
Long Beach degressive until full 
San Diego liberal isation in 2015 

Florida: 10/12 days Limited quantities 
Miami 

East coast: 15/22 days Limited quantities 
New York 
Phi ladelphia 

Tokyo 25 days 

Valparaiso Dunkirk 21 days Tariff free since 
Rotterdam 20 days 1 January 2003 
Algeciras 17 days 
Felixstowe 22 days 
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Producer coun+rv rhee+ 

vocAoo growing started in the early 1970s 
and developed rapidly. Spain is now one 
of the 15 feading producer countries with 
production of approximately 60 000 
tonnes. Spain is the only EU country to 

produce significant quantities of avocado in 

St,ain 

continental Europe, thanks to the special climatic conditions on the Andalusian coast. The 
<:Higin is a major player on the community market, where it concentrates shipments making use 
of its comparative advantages in logistics and customs rules. 

Rroduction zone 
About 9 000 ha is planted with avocado, 90% of which is on the 
Andalusian coast between the sea and the foothills of the Sierra 

Nevada (Costa Tropical). This coastal strip 
m long and 10 km w ide between the west of M alaga and M otril enjoys a 

sp I climate. W inters are mild and the small rainfall is compensated by the 
,----~~a..,-a1 ability of fai rly large quantities of good quality water impounded by dams 

in the Sierra Nevada. Sanitary problems are limited to fungal root diseases. 
Population and tourist pressure means that the areas west of Malaga are 
tending to stabilise o r diminish and plantations are developing stro ngly in the 
Axarquia and to a lesser degree in the Granada regio n, w here the crop is 
more d ifficult to handle. A few p io neer o rchards totalling about a hundred 
hectares have been planted recently in the Al icante region. Most of the 
remaining plantations are at Las Pal mas and Tenerife in the Canary Islands. 
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The crop was introduced long ago in the Canaries (in the 
sixteenth century) but only recently in mainland Spain. 
The first large plantations were started in the early 1970s. 
The 1 000-hectare mark was reached o nly at the 
beginning of the 1980s, but the area then increased 
seven-fold in a decade (with the development of the 
water infrastruct ure and open fie ld vegetable crops 
faced with competit ion from the emerging agriculture in 
the Almeria area). In recent years, production has 
osci llated between 55 000 and 65 000 t. It can dip more 

92/93 94/95 96/97 98/99 00/01 
Season 

Source: USDA 

65 
62 

so 
45 

02/03 04/05 

markedly during seasons in w hich the cl imatic conditions Spain 
are part icularly serious (d rought, w ind o r frost). Production should exceed 75 000 to 80 000 Avocado • Production 
tonnes in 2010 thanks to active planting in the Axarquia since 2000. Nearly 80% of farms are of the 
traditional kind and cover less than 5 ha. These coexist w ith modern large-scale plantations. 

Ff roduction ca(endar and varieties-

Spain -AvocacJo - l>e!iverv calencJar in the £.U 
Sept. Oct. Nov. Dec. Jan. Feb. M arch Apri l May June July Aug. 

Bacon 

Fuerte 

Hass 

Reed 

'Hass' fo rms mo re than th ree-quarters of p roduc­
tion and is tending to increase. The main smooth 
varieties grown are 'Fuerte' and 'Bacon ', t he latter 
also serving as po llinator and w ind-break. The 
range is completed by a few p lantatio ns of 'Reed'. 



EXOTICOS MADE IN MALAGA 

100% Own production 

Apdo. correos n2 84 29700 Velez . Malaga 
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. -'· . Priority is awarded to shipments to the other EU countries, given Spain's 
·.":·l9 gistic advantages. However, the domestic market-curiously almost non­
\~ existent in the early 1980s-is growing. Consumption is some 550 g per 
? ,.-::_.person per year and is among the smallest observed in producer countries 

\ './:>uf it has been growing in recent years. Development should speed up in 
{ !_l:tei.Ye~~s ~o come as there is a wave of immigration from large consumer 

cG>J.t,ntries inJatin America, Spanish consumers now know avocado better, 
ef~/ A few processing units exist (producing oil and pulp), including a large 
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Exports cleare'd tb.~.-1"Q .QOO-tpnne ·mar~ in: the··1980s and increase·d:\:~:B 
strongly-bet\,\f.e;;ri th~-b.~ginning and end,o f-'.1'~~··199.os. txports tot.ii . .. § 
some 5.0 . .Cl~O-t- i~ a .,ri§ r~ al ~.t~d ucifoci ·y'ea}-_qJ{9n fall:;to 30 ooo ft .:: · ·=. 
(2002/2003· seaso~:r t?.e Eu/ ope.at, ,u}:ti!:n\,.f p r~G!i'cal!y,lt he ~-[IIY-,;,i" ... ~~~~~~'--,,---'~~~~~~~~~~~~~ 
market targete-tl; · by/ Span!:s'l:t· ~r.o,rterF )~Q~d; tran.~port is . ::.-: 95/96 96/97 97/98 98/99 5:~;in 00101 01102 02/03 03/04 

economical an.d1:fas·t-t·e.s:peciall¥ fp r .e;:onsigrime r.its.fo.r France, the . 1 Source : SOIVRE 
leading EU c'6:6su~er ci0µntry:'• -' f.µ:.rt h(m TIJJTe, : Spa.in h-a,s the -:--------------------- ---
advantages ot'"the~co~ nJd~::,ma r-ket, =Eisp~'c:fa1·1y\ ~ii-th ,regar8.:-to the 
customs status _'..'"f j!{ contb1·$-{ wif~.' ~II )f~p :ioi'petito ~s~ Frqn~c~ is the main market for Spanish avocado but exporters are 
diversifying their Ol)_t~etf: 5hipmerf1{ t~ th'e' U,nite]'l Kin'g~ (!>nl and, more recently, to Germany, are increasing distinctly. 
Scandinavia (especially°.:~weden) is\ i e:.~iving in~r,J asir.i g "tft'J anti.ties as is Morocco, outside the EU (taking the cheapest 

·: :.: ·';",: ' .:,:··>' :: ::· :.. fruits). Shipments to eastern European 
<-:-· ····~··1· :-·:: .. •· •• , . :· countries have still not deve loped 

gi 
C: 
C: 

0 20 -·-··-·-· 
0 
0 
0 15 ···-·-··'"· ·-·---····---····· 

10 

5 

0 ' 
95/96 96/97 

- France 

97/98 

- Germany 

98/99 

---··-····-·--·--- --- .............. 

99/00 00/01 
Season 

Source : SOIVRE 

01/02 '02/03 

- United Kingdom - Scandinavia 
- Other EU countries - outside Europe 

03/04 

much. A few batches are also shipped to 
distant destinations. Most of the crop is 
marketed by a cooperative and a small 
number of traders, some of whom are 
also producers. There is no 
i nterprofessional body. 

Spair, - Avoca<Jo - Exports ~V <Jestir,atior, 

Transport is by road o nly for the supply of the EU ma rkets. 
Most of the shipme nts trave l via deconsolidation platforms at 
the Saint-Charles wholesale market in Perpignan to w hich 
deliveries take about 16 hours. The United Kingdom and 
Scandinavia are supplied within 72 hours. Shipments to 
distant markets are by air from Malaga airport. 
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I HE position of the United States is .-
special, not only because it is the third 
largest producer in the world with a crop 
of some 200 000 t. Indeed, Californian 
growers have long experience in the crop and, after joining forces very early on, have 

been a driving force in the development of the world avocado industry. This applies both to the 
agronomic level (in particular with the launching of 'Hass' and 'Fuerte') and to the promotion of 
sa.les. The domestic market takes prad ically all Californian production and is growing strongly. 
Hlowever, aevelopmen o-t t e sector is affected by high production costs. 
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Rroduction zone 
Dade 

Californ ia is the only part of the country where the conditions are suitable for growing varieties bred 
from the Guatemalan race (mainly 'Hass') thanks to the coastal microclimate. Approximately 90% of 

national avocado production is grown there. Plantations are concentrated on 
the h i lls in the south-west part of the state. Two-thirds of Californian 
avocado production is from the zone between Los Angeles and the Mexican 
border (52% in San Diego County, 13% in Riverside County and 2% in 
Orange County). The rest of the orchards are between Los Angeles and 
Monterey (19% in Ventura County and 2% in San Luis Obispo County). A 
large number of small farms with less than two hectares of land and low 
technical facilities coexist with large industrial structures. The main 
agronomic problems are Phytophthora and thrips. However, high 
production costs (water and labour are concerned in particular) form the 
main obstacle in the sector. For reasons of climate, the other producer 
states concenb'ate -o~ West Indian varieties. Florida account s for 10% of 
national° production an.d practically all the orchards are in Dade County 
south of Miami. Hawaii produces some avocado, mainly for its local market. 

,·, 

Although avocado was introduced in .the mid-nine­
teenth ce~tury, the fir st commercial plantation was 
set o.ut in <:':alifornia in 1906. Growers joined for~es 
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in 1915 to imgrove Rroduction techniques (the 
California Avocado Society;was founded in 1941) and 
also frnm the beg inni Q_g of.the 1970s to step .up: sales 
promotion (-;vith the'institt:Jtion of a levy_t0 p,roy ide 
funds fo ( advertising). · T e subseqblent bq:,o~ in 
demand led to a strong increase in the are.Is untler 
avocado w ith an increase from-... about 10 o'oo f'{ .i'n 
1973 to 35 000 ha in -the mid-1980s. This golden age was 
followed by a period .of decline (the market was le~s profital::i[e and land and water p rices increa­
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Ur,itetJ States 
AvocatJo - ProtJuction 

sed). The total ,area had stabilised at about 26 000 ha and is now increasing again (some 2% per year is forecast until 
2010, mainly in the Ventura region) thanks to the good economic performances of recent years. Furthermore, the fairly 
low average yields resulting from the heterogeneity of the production structure are rising as small growers are using 
better cultural practices and the orchards with low production are being replaced. Research support is provided 
mainly by Californ ian universities (UC Riverside and UC Davis in particular) . 

. . 



~ roduction ca(endar and varie+ief 

Ur,iterJ States -AvocarJo - Harvest ca(er,rJar 

• Jan. Feb. March Apri l May June July Aug. Sept. Oct. Nov . Dec. 

California Hass 

I - I bamb Hass ~ l I 
t Einkerton 1 I I 

Fuerte 

Reed _:: ._,. ; 

Hass is clearly dominant in US production, form ing 
some 90% of California avocado orchards. The 
other significant variet ies grown in the state are 
'Bacon' (3%), 'Lamb' (2.5% but increasing markedly) 
and Fuerte (1.7%). There are also severa l 
plantations of 'Zutano', 'Gwen', 'Reed' and 
'Pinkerton'. For reasons of cl imate, the range grown 
in Florida is very different and based on West 
Indian varieties ('Pollock', 'Simmonds') and hybrids 
(' Lula', 'Booth', 'Choquette'). Florida I TrOOical varieties 

/-·~ 
/ 

Peak production 

ut(etf 
Domestic(. 

market 

99% "--/ 

The sector is pract ically exclus ively devoted to the strongly expanding domestic 
market thanks to the exemplary promot ion activities performed by t he California 

Avocado Commission (see the chapter on US markets). Exports are extremely limited, 
as are the quantities processed. 

Source: USDA 

iT'.ot a ( expo rtf 
Exports have always formed a minor outlet. Nonetheless, the volumes shipped 
reached a significant level at the beginning of the 1990s (some 10 000 to 15 000 t 
exported annual ly between 1993 and 1996). The main markets 
were Europe (France, t he Nethe rl ands and the United 
Kingdom), Asia (Japan and, to a lesser degree, South Korea) 13 

and Canada. The quantities have been marginahn recent 
seasons (less than 2 000 t since 2001 ). On the one hand the 9 

domestic market is very profitable and on the other hand 
competit ion is increasing on export/markets. 4 

6 
5 

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 

' 
destinat ion 

Tonnes 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 

Canada 1 894 1 098 1 292 976 1 000 790 1130 768 670 692 

Other 233 187 321 196 321 296 285 245 185 630 

Japan 2 017 2 693 1 779 881 883 1127 341 832 336 273 

Europe 8 942 5 347 794 2 635 4105 305 5 3 7 6 

TOTAL 13 086 9 325 4186 4 688 6 308 2 518 1 760 1 849 1199 





Pro,:Jucer country 5hee+ 

PIONEER and major origin in the 
Mediterranean area, Israel is among the 
ten to twelve leading producer countries, 
with production of some 80 000 tonnes­
increasing. Export-oriented, it covers a 

ltrae( 

significant proportion of EU market supplies during 
the winter season and has contributed substantially to making avocado known. Still 
concentrated in spite of the end of the state monopoly, the export sector historically aimed at 

the French market is diversifying its outlets (United Kingdom, Eastern Europe, etc.). 
The domestic market plays a major role. 

About 70 % of avocado production is in a coastal strip barely 15 km wide running from the north of Tel 
Aviv to the Lebanese front ier. The plantations north of the town of Acre in western Galilee are along the 
most reputed. About 20% of the area under avocado is in Upper and Lower Galilee and the Jordan Valley 
and the remaining 10% is south and east of Tel Aviv. Nearly three-quarters of production is from 
kibbutzim, co-operative farming organ isations. The country has abou t ten packing stations and two of 
these alone pack about hal f of production. Sanitary problems are limited (no Phytophthora), in particular 
thanks to the climate. Rational farming is therefore very w idespread and average yields are high. The 
avai labi lity of irrigation water is one of the main limiting factors and water forms a large proportion of 
production costs. 

JORDAN 

The crop developed rapidly from the end of the 1950s 
onwards, with plantations culm inating at 11 000 ha 
during the 1980s. The area then halved after a 
succession of difficult seasons and the setting up of an 
economic policy that was less favourable for the 
primary sector. Avocado has been grown on about 4 
500 ha since the end of the 1990s and production is 
about 70 000 to 80 000 t in normal seasons (the Hamsin, 
a hot wind that sometimes blows from April to June, 
can cause a strong decrease in production). The area has 
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Source: USDA 
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increased recently(+ 100 ha per year) and yields have also increased. Production should therefore 
increase noticeably in the coming years and could reach 100 000 t between 2010 and 2015. The Volcani 
Center provides considerable research support. 

Nabal Others 
2 % 4% 

04105 

~roduc+ion ca(endar 
and varieties 

Ettinger 
27% ·------
J, /Hae( - Avoca,:Jo 

Range of varietie5 

/irael -Avocado - Calendar of arrivalr in the £U 
The season is compa­
ratively long thanks to a 

Oct. Nov. Dec. Jan. Feb. March April May June July Aug. 

Ettinger 

Fuerte 

Hass 

Pinkerton 

Nabal 

Ardith 

Reed 

Sept. broad range of varieties. 
This has changed considerably. 

Source: USDA 

'Ettinger', a locally bred cultivar, and 'Hass' have developed 
strongly at the expense of 'Nabal' and 'Fuerte', although the 
latter is well represented. Emphasis is currently laid on 
'Hass' and this forms more than 60% of new plantings (it 
should cover 35% of the total area under avocado in 2010). 

Among green varieties, 'Pinkerton', and 'Ardith' and 'Arad' 
to a lesser degree, should develop at the expense of 'Ettinger'. 
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(L.P.) E-mail: contact@mehadrin-inter.com 



Domestic 
market 
40% 

The sector is export-oriented. However, the domestic market plays a key role as it is very profitable even for 

Processed 
avocado 

1% 

produce that does not meet export quality standards. Today, the some 6.4 million people 
who live in Israel purchase about 35 to 40% of the quantity grown. Per capita 

consumption is therefore among the highest in the world, oscillating between 3 
and 5 kg per year according to production volume and prices. Large fruits are 
preferred (sizes 10 to 14) especially for 'Ettinger' . The quantities available for 
processing are therefore very limited. The oil mill has closed and the pulp 
factory is operating at low output. 

lsrae( 
Avocado - £x1>orts 

i ota( export 
Exports follow the markedly cyclic production and have 
increased very slightly since the 1980s recession . Quantities 
currently vary from 45 000 to 53 000 t in seasons with normal 
weather conditions. Practically all the fruits exported are 
shipped to the European Union, where Israel has contributed 
strongly to making avocado known and developing 
consumption. France is still the main outlet but its market share 
has decreased to approximately 40% today. For a number of 
seasons, exporters have used a diversification strategy based on 
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26 

shipments targeting the expectations of each market as regards size and variety. Shipments of 'Hass' to the United 
Kingdom have thus increased strongly. Germany and Scandinavia are still key markets for green varieties. Shipments to the 
eastern EU (especially to Poland) have development strongly in recent seasons and are now significant. The Agrexco 
company was the only sector player for a long time and is 
still the main exporter but today shares the market with 
the companies Mehadrin, Kedem-Hadarim and 
Bachan-Development. 
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' :...._r, . -. •' V l lJog!~¥1Cf 
• ' • '• ifhe goods are carried in refoigei:a-(ed lorries to the port of 

Ma~ket 

EU 

l ~ ; ...... " . 
:' \ sdhod (and sometimes ~ i·f f. Most sea transport is 

:., ~ , ?·~ died by two mp d~ W ,essels belonging to the 
• ,Agrexco compan1y~¥1 cl·.~ t cially designed for the 
·, ; equ'irellJents of i~ s..tG,produce. General shipping 
, ''cqpit>a11;ies SP·e,~~t ipg'" in the Mediterranean are 
' s.ometimE:s Ga.J,1$;<il"6pon in busy months. Practically all 

t · ffl is unloaded in Marseilles and then 
carried by road to the various consumer countries. 

Main shipping lines 
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Ashdod Marseilles 

Shipping 
tilYle 

3 days 

O()servations 

Vessels specific for the purpose 
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I Producer cour,trv fheet II 

vocAoo is one of the pillars of the Kenyan 
horticultural sector that earns about a 
quarter of the country's wealth. The greater 
part of production is on very small holdings 
with limited technical resources. These 

coexist with a large industrial type plantation. Kenya 

Kenva 

plays an important role in out-of-season supply of the European market, in particular shipping 
smooth varieties to France. Support programmes for small growers have been set up to develop 
production (in particular of 'Hass') and to address the uneven quality of fruits. 

EASTERN 
UGANDA K E N VA. 

RIFT VALLEY OMALIA 

WESTERN 
NORTH 
EASTERN Kenya consists mainly of savannah and desert, with only 15% of the area usable for 

agriculture. Almost all the farm land is on the plateaux in the south-west quarter of 
the country (Midlands and Highlands). Avocado is grown mainly in the zone bet\\(.een 
Nairobi and Mount Kenya. Rainfall is sufficiently plentiful (average 1 200 mm per year) 

and well distributed, limiting the need for watering. The volcanic soils drain well, 
avoiding the Phytophthora problems that are serious in the Western province. 

Temperatures are mild at between 16 and 24°C as the elevation ranges between 1 200 and 
2 200 m and avocado can be produced for much of the year. Areas are being developed 

west of Nairobi in the central and southern part of the Rift Valley. 

Avocado was introduced a long time ago but 
cultivation began only in the mid-1970s. With state 
support and encouragement, small growers turned 
more significantly to horticulture, especially after 
the fall in world coffee and tea prices. In parallel, 
private companies became involved in collection, 
packing and export. Today, three-quarters of 

Ker,va • Avocado 
Production 

production is st ill in the hands of small growers who have only a few t rees. Programmes to provide technical 
support for small farms have been set up in particular by NGOs. These are aimed at reducing the unevenness 
of fruit quality and involve selection according to maturity, treatment to prevent anthracnose in very wet years, 
traceability, etc. and at improving the organisation of this part of the sector. These structures coexist with a very 
large industrial plan_tation :Rf( ·"" ' oduction-especia1J.Y of 'Hass'-should increase considerably over the 
next f ive years. • · 

n 

lie main variety and produced fo r most of the year. The 
"a te ·means that up to three flowerings a year are possible . 



Domestic 
market 

73% 

tlJo+ a ( exports 

Ou+(e+s 
Approximately a third of production is exported. Most is consumed on 
the farm or sold on the local market at very low prices. Hotels and 
restaurants are very present in this country specialising in tourism and 
form more lucrative market segments. Numerous small processing 
units (small oil mills and soap manufacturing facilities) use sorting 

rejects and fruits that cannot be sold for lack of transport facilities. 

keriva - Avocado 
Exports to Europe 
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Exports were small until the early 1990s. They 
then increased markedly and steadily and 
exceeded 10 000 tin 1997 as production was larger 
and sea freight replaced air freight. Growth 
accelerated from the beginning of the 2000s. On 
the one hand, a number of importers developed 
a new market segment centred on Kenyan 
'Fuerte' (low-price avocado, generally small and 
packed in nets containing three or four fruits). On 
the other hand, supplies diversified as the 
production of 'Hass' increased. The six exporters 
target practically only the European market, with 
a few batches sold in the Middle East and South 
Africa. French importers are the European leaders 
for the origin, with the fruits being unloaded 
mainly in Marseilles (some importers only handle 
avocado sporadically). The fruits are sold mainly 
in France but an increasing proportion is re­
exported, to Germany in particular. The 
Rotterdam hub has lost ground in recent years. 

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 

Source: Eurostat 
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EU 
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Source : Eurostat countries 

keriva - Avocado 
Exports to Europe f,v destiriatiori 

The fruits from smallholdings are collected, often by middlemen, and 
transported by road to the packing stations in Nairobi, a journey that 
takes about two hours. The boxes are loaded directly into reefer 
containers, trucked in eight to ten hours to the port of Mombasa 
500 km away. 

Mombasa 

Mombasa 

Main shi1>1>ing lines 

Port of arrival 

Marseilles 
Rotterdam/Amsterdam 

Dubai 

Shi1>1>in!I 
til\'le 

12 to 15 days 
21 days 

8 days 

Observations 

AVOCAOO 



I Producer country sheet II Mexico 
exico exerts very strong, historical 
domination of world production with 
a crop oscillating between 900 000 
and 1 000 000 t in recent seasons 
(about a third of total world 

prndt1etion). In contrast, its position as the world's 
leading exporter is very recent. Shipments were still limited at the end of the 1990s and have 
increased strongly in recent years, in particular thanks to the gradual opening of the United 
States frontier within the framework of the North American Free Trade Agreement (NAFTA). 
However, the very profitable domestic market is still by far the main outlet and consumption is a 
record 8 kg avocado per person per year. The state of Michoacan is the site of nearly 90% of 

roductior.i. 

zone 
Nearly 90% of the 100 000 ha under 

( avocado is in Michoacan, a province in 
the south-west of the country. The 
advantage of this mountainous region 

is that production is possible for much 
of the year as the plantations range in elevation from 1 600 to 2 400 m. In 
add ition, plentiful rainfall from June to September covers half the annual 
water requirements. More than 70% of production is in five districts, in the 
centre of the state: Uruapan, Tancitaro, Periban, Ario de Rosales and 
Tacambaro. Production is completed by plantations in the states of Nayarit, 
Morelos, Pueblas, Mexico, Sinaloa, Guanajuato and Jalisco. Average farm 
size is 10 ha. Yields vary according to the zone from 6 to 12 t per ha (average 
10 t) for trees that are an average of 20 years old. 

Sti ll modest in the 1970s, production increased strongly in the 
1980s when a great number of farmers in Michoacan replaced 

their traditional crops 
(coffee, etc.). In recent 

seasons the harvest has 
ranged from 900 000 to 1 000 000 t. 
Production should continue to 
increase slightly, in particular as young 
orchards are reaching maturity and 
yields are increasing steadily with the 
improvement of the technical skills on 
farms. 
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Mexico - Avocado 
Production 

941 
907 897 902 
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Season 

Source : USDA 

Rroduction ca(endar and varie+iet 
Introduced from California in the 1950s, 'Hass ' is by far the most commonly grown variety in Mexico. Some plantations of indigenous 
cultivars are also found ('S inaloa', 'Perfecto', etc.) and also 'Fuerte' and 'Nabal'. The special cultural conditions of 'Hass' in Mexico 
mean that several flowerings are possible during the year. Each gives fruits with different characteristics. These multiple flowerings 

and the range of different elevations ensure production all the year 

Mexico - Avocado - Harvest calendar round, with smaller harvests from May to July. 

July Aug. Sept. Oct. Nov. Dec. Jan. Feb. March April May June Observations 
• Flor loca: the fruits are small as they are the first to be harvested. 

Flor loca 

Aventajada 

Normal 

Marcella 

Round and smooth, they are the Mexicans' favourite. 
• Aventajada: pear-shaped, granular fruits. 
• Normal: the main flowering; the fruits are similar to the aventajada 

fruits. 
• Marcena: late flowering and fruits of varied appearance, small size, pear­

shaped with a thick skin. However, they taste good as the oil content is high as a result of strong sunsh ine. 

5'3 



The brand 
af Hass avocado 
f r111 Mexico 
leader 
in Eur111e 

GROUPE l \Z 
CF ACAPULCO Tinguindin 

(Michoacan-Mexico} 
Phone : (56} 354.55.130.81 



Avocado is a staple in the Mexican diet and the domestic market is extremely strong o~stic 
consumption is a record 8 kg per person per year. The high prices also made the domestic mar a v-~._ry 

Processed 
avocado 

3% 

Source: USDA 

attractive outlet, accounting for the relatively small volumes of exports; althou 
these have increased in recent years they account for only 13% of the harve . 

The volumes intended for industry increased at the end of the 1990s. 
Growing demand for fresh or frozen pulp in Europe and the United States 
was a driving force. There are also several oil mills, whose production is 
mainly for the pharmaceutical industry. The 3% of the harvest that 
Mexico devotes to the processing sector is sufficient to make it the world 
leader. 
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Mexico 
Avocado - fxports 

trfota( exports 
0 
0 
0 

13 15 

105 

75 78 

Exports developed markedly in the early 1990s thanks to increasing 
interest from European and especially French customers. 
Shipments peaked at nearly 35 000 t in 1995/1996 and then the 
quantities decreased rapidly in the following seasons because of a 

91/92 92/93 93/94 94/95 95/96 96/97 97/98 98/99 99/00 00/01 01/02 02/03 03/04 

Season 
Source: APROAM 

more competitive community market and a strong dollar. The partial lifting in January 1997 of the US sanitary protection measures 
concerning fruitfly caused a complete change in trend because of the closeness and profitability of the market. Avocado exports 
from Michoacan, the only approved production region, increased steadily as US regulations eased progressively: 19 states were 
authorised in 1997 for a period running from November to December, and then from 1 November 2001 onwards avocado could 

91/92 92/93 93/94 94/95 95/96 96/97 97/98 98/99 99/00 00/01 01/02 02/03 

be shipped to 31 states from 15 October to 15 April and, since 
1 February 2005, 47 states with no date restrictions. Access 
will be totally free in 2007 within the framework of NAFTA. 
Shipments to the EU gained momentum from 2003 onwards 
thanks to a favourable eurn:dollar exchange rate and an 
increase in demand for .'Hass' in France. Exports to 
neighbouring markets in Central America (Salvador, Costa 
Rica, etc.) are also tending to develop. The ASEAM 
coordinates shipments to the United States and collects the 
budget to cover promotion operations. Six or seven 
companies (mainly with US capital) export 80% of the 

Season / Source : USDA 

- Europe --NorthAmerica 

Mexico - Avocado 
E.xports f,v desti,iatio,i 

--Asia - Latin America 

volumes. 

Containers are loaded at the packing station. The produce to be shipped to the EU is hauled by road from -the production zone 
to Altamira, the Tamaulipas state port on the Gulf of Mexico (east coast), more than 900 km away. The journey takes about 24 hours. 
The fruits to be shipped to Japan leave from Lazaro Cardenas port on the west coast about 250 km from the production zone. The 
United States market is supplied by road (about 1 400 km to the frontier, a some 20-hour journey). US imports are duty-free . 

Market 

EU 

Japan 

, Main shipping lines 

Port of departure 

Altamira 

Lazaro-Cardenas 

Lazaro-Cardenas 

Port of arrival 

Antwerp 

Rotterdam 

Yokohama/Kobe 

Shipping 
tiMe 

14 to 18 days 

14 to 15 days 

14 to 15 days 

• 

Observations CustoMs tariff 

Timetable on www.tmm.com 01 /06 to 30/11 : 
CMNCGM 0% with Eur 1 (2.2% 

if quota 
exceeded) 
1.6% with Form A 

Maersk line planned 01 /12 to 31/05: 
0% w ith Fo rm A 
1.2% wi th Eur 1 

Opening possible 0% since 01 /04/05 
in spring 2005 

55 



I ProrJucer country ~hee+ !I Wew·Zea(and 
VOCADO production is still modest at 
some 12 000 t but is increasing rapidly in 
the northern part of North Island. In the 
past decade avocado has become the 
third largest fruit crop in the country, 

way behind kiwi and apple. New Zealand should 
be among the world's twenty leading producer countries by the beginning of the next decade. 
The sector is well organised around active producers' (AGA) and exporters' associations (A/CL) 
and is above all export-oriented (the country has recognised experience and sanitary 
advanta . Outlets should become diversified with the increase in competition in the United 

its traditional Australian market. 

B roduction zone 
The location of production depends on climate features. Only 
the most northerly parts of North Island are suited to this crop 
that needs sufficiently high temperatures. Seventy percent of 
the 4 300 ha of New Zealand avocado plantations are in the Bay 
of Plenty, in particular around the city of Tauranga. Most other 

commercial avocado plantations are in the Northland region 
(Whangarei and Far North districts near Kaitaia). Irrigation is often unnecessary. Rainfall is well distributed 
through the year and most of the land in North Island (also called 'Smoking Island') are volcanic (andosol) and 
have good water retention capacity. In contrast, the plantations in Far North District are mainly on sand dunes 
and require considerable irrigation. The high price of land is also a limiting factor. 

Wew Zea(ar,rJ 
Avocado - ProrJuctior, ;---- ----------- - - ---....._ 

Avocado has been grown for a comparatively 
long time (the first plants were introduced in 
1919) but it only really started to develop in 
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the mid-1990s. Production was still less than 
5 000 t in 1993/1994 and has doubled in a 
decade. The orchards are extremely young 
(more than 40% of the plantations have not 
yet started to produce) and so average yields 
are small. The growth prospects are 
considerable and production of 40 000 t 
should be attained in about 2012. Forty 
percent of farmers use rational agriculture 
(AvoGreen programme). No less than 26 
packing stations- often specialised in kiwi -

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 

Source: FAO 

are equipped to handle avocado. The AGA (Avocado Growers Association) provides 
technical support for its members (research & development, domestic sales promotion). It 
has established close international collaboration with its counterparts, especially in 
Australia. 
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l?roduc+ion ca(endar and varie+ief 
Production consists almost only of Hass (97% of 
production volume). The green varieties are 
grown mainly as pollinators. The traditional 
c ul t iva-s 'Bacon' and 'Zutano' have been 
completed for a few years now by 'Ett inger' and 
'Edrano l'. A few plantatio ns of 'Reed' have been 
established to supply the domestic market. The Far 
North produces the earliest fruits. 

FOCUS AVOCAOO 

Wew Zealand -Avocado - Harvef+ calendar 
Feb. March Apri l M ay June Ju ly Aug. Sept. Oct . Nov. 

Hass 



Domestic 
market 

45% 

Processed 
avocado 

3% 

The domestic market has developed strongly in recent years, in 
particular thanks to the promotion campaigns run by the AGA. 
Consumption per person has increased from 250 g at the beginning 
of the 1990s to a recent 1.6 kg. Growth prospects are even larger (the 
target is 3 kg), but the country has a population of less than 4 million. 
Advertising campaigns (in particular on television) mainly use the 
health theme (cholesterol-free) and environmental arguments (the 

original AvoGreen programme). Avocado has recently entered the 
Vess fruits range (perfectly ripe fruits sold in protective packaging). 

However, exports are still the main outlet. A significant proportion of 
production is processed, thus using the substantial quantities of sorting 

rejects that result from drastic quality selection of export fruits. The processing 
industry is also in the quality segment, producing high quality edible oil by cold pressing (using modified 
olive presses) of sound raw material. It is supported by active research work. 
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New Zealand's phytosanitary assets (no sun blotch virus or 
Mediterranean fruitfly) has enabled it to first enter the Australian 
market and then that of the United States and Japan. The export 
sector has been built up on the basis of the Australian market since 
the 1980s and Australia is still by far the largest customer. However, 
the situation is becoming increasingly competitive, especially with 
the development of domestic production in Australia. Marketing 
operations are thus conducted jointly with large Australian retail 
chains. Under the aegis of the Avocado Industry Council (AIC), 
exporters also seek to diversify their outlets. The United States has 
taken significant quantities since the end of the 1990s, especially 
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thanks to promotion programmes run jointly with the California 
Avocado Commission. The quantities exported to Japan since the 2001/2002 season are still limited but growing. Other 
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destinations like Korea, Singapore, Taiwan and the Pacific islands 
are among new client countries. Thirteen companies that are in 
conformity with the strict specifications laid down by the AIC 
possess export licences. The four leading companies handle 
nearly 75% of exports 
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Sources: G. Cardemil K. and AIC ~ ogis+ics 

Market 

Australia 

l usA 
Japan 

Main 5/,ipping line5 

Port of departure 

Auckland 
Tauranga 
Whangarei 

Auckland 
Tauranga 

Port of arrival 

Melbourne 
Sidney 
Brisbane 
Perth 

Practically all the fruits are exported by sea in 
containers. 

Shipping 
til\le 0()5er\/ation5 ========: 
Approx. 4/7 days 
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ProrJucer cou,itrv sheet 

AVOCADO is a traditional crop in Peru where 
annual production of around 100 000 t 
puts it among the 10 leading producer 
countries in the world. However, it only 
appeared on the world market at the end of 

the 1990s, driven in particular by 'ProHass', the 

Peru 

association of 'Hass' producers. In five years, Peru has become an important supplier of 'Hass ' to 
the European market in the summer. Cultural conditions are very original-almost hydroponic­
because of the country's very special climate. Production of 'Hass ' should continue to increase 
strongly in the coming years. Negotiations are in progress for lifting the phytosanitary barriers 
that forbid entry to certain markets (the United States, Japan and Chile). 
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Avocado w as introduced in the fifteenth century and is an 
important t radit ional crop. Production, totalling some 100 000 t, 
was sold o nly on the domest ic market until the m id-1990s. It 

0 
was then based on mediocre quality local varieties and 'Fuerte' g 
to a lesser extent. Since then, investors have developed 
industrial plantations of 'Hass' for export, drawing inspiration 
from the Chilean model. The areas under 'Hass' have increased 
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in exceptional proportions from less than 100 ha in 1994 to 
some 2 700 ha in 2004. Plantings are continuing at about 250 ha 
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Source: FAO 
per year. 'Hass' production is currently close to 15 000 tonnes 
and should continue to increase and reach 22 000 to 24 000 tonnes 
by 2010. More than 80% of growers belong to the ProHass association that provides both technical support and aid 
for marketing. 

Feb. 

Rroduction ca(endar and varie+ieS' 
The range of varieties grown is very large. 'Topa Topa', derived from the Mexican race, is still common in highland 
zones as it is tolerant to cold. The black-skinned fru its have a high oil content and are of mediocre quality. Hybrids 

Peru -Avoca<Jo - Harveit ca(en<lar 
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Hass 

Nov. Dec. 

bred by crossing Guatemalan and West Indian varieties 
('Choquette', 'Coll in red', etc.) are grown in the tropical zones in 
the eastern part of the country. 'Hass' is clearly dominant among 
the varieties exported. It is grow n on about 25% of the area 
under avocado and its share is tending to increase. 'Fuerte' is 

still widely planted, mainly to supply the domestic market. The 
range is completed by 'Ettinger', 'Zutano' and 'Bacon'. 



Exported 
fresh 

15% 

Outlets are extremely segmented 
accord ing to the variety. The domestic 
market, taking over 80% of the volum es 

Domestic 
marke t 

85% 
produced, is supplied mainly with native varieties, Guatemala x 
West Indian hybrids and 'Fuerte'. Consumption per person is 

Source : Eurostat 

about 3 kg per year. Some 15% of production is exported, but the 
proportion is tending to increase with the development of 'Hass' 

production. 

Peru - Avoca,Jo 
E.xt,orts to E.urot,e 

t1Jo+a( exports 
The export sector dates back only to the end of the 1990s but has 
developed very rapid ly. The vo lume exported was some 1 000 tin 
1999 and reached 15 000 t in 2004. 'Hass' is t he most exported 
variety but a few batches of smooth varieties such as 'Ettinger' 
and 'Fuerte' are exported at the beginning of the season. 
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As Peruvian cultivation zones are not recognised as 
being free of fruitfly, the fruits are not allowed to enter 
Japan, the United States or Chi le. The European Union 
thus takes practically the entire quantity. The main 
destinations are Spain and France and the United 
Kingdom is also an important market. Chi le has strong 
potential and may open its frontiers soon. Negotiations 
are also in progress for access to the United States. The 
sector has been represented by the ProHass association 
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since 1998. Two businesses handle near ly three-
quarters of total exports. 
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- Other European 
countries 

Peru - Avoca,Jo 
E.xt,orts to E.urot,e bv rJestif)atiof) 

ogis+ics 
The fru its are sh ipped in containers by sea, part ly on a door-to-door 
basis. The transport time requires the systematic use of control led 
atmosphere. Most fruits trans it via the port of Cal lao. 

I 

Main shipping lines Shipping 
11 

til'le Observations Cu sto \\Is ta riffs 
Port of d e parture Port of arrival 

EU Callao 

Paita 

FOCUS AVOCA{)() 

Rotterdam 
Algeciras 

Rotte rdam 
Alge ci ras 

21 to 24 days Duty-free 
18 days 

19 days 

I 16 days 



I Pro,Jucer country rheet II l>o l\'tin i can 
vocado, a traditional crop, is one of the 
pillars of Dominican fruit growing, 
together with banana. Production, 
consisting essentially of West Indian 
varieties, is among the largest in the 

(ic 
world. It supplies a very well developed domestic 
market with avocado being a basic component of 
the diet. The position of the origin on the world 
market is still modest but is tending to develop. 
The comparatively recent planting of industrial orchards of 'Hass' has made it possible to 
broaden export outlets that have mainly consisted of ethnic markets up to now. 

roduction zone 
Avocado is grown in most parts of the country, which enjoys favou-

rable agro-climatic conditions (the yields are among the largest in the · 
world). However, most orchards are grouped in _three distinct regions with 
regard to production structure. A quarter of the plantations are in Espaillat 
province on the Atlantic coast in the north; these are smal_l family farms. 
Holdings are generally larger in the south-west and the centre, with 20% to 

30% of the area under avocado. Production is increasing strongly in the 
provinces Elias Pina on the Haitian frontier and Sari Jose de Occia 

thanks to the development of industrial plantations of 'Hass'. 

Avocado was present well before colonisation by 
Spain and is one of the country's main crops. 
Production has always been large as the fruit is a staple food-
stuff. It developed markedly at the end of the 1960s with the introduction of 
commercial varieties for export. According to FAO, ---""'l)_o_l\'l_,ia--nr:ai-c_a_n_R=-e-p_u,,t,=(i_.c __ ___, 
volumes were already in excess of 100 000 tonnes Avocado - Production 
in 1960 and reached 150 000 tonnes at the begin- 163 

ning of the 1990s. Production then dwindled 
(because of economic and agronomic problems, 
drought, several hurricanes etc.). Growth has 
tended to resume in recent years, especially 
through a planting incentive programme 
launched by PRODEFRUD and the planting of 
industrial plantations of 'Hass'. Some 3 000 to 
3 500 hectares of avocado is reported to be dedi-

cated to export produc-
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tion. Sources diffi- 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 
cult to verify 
report that the Source: FAO 

area under 'Hass' 
increased by slightly more than 1 000 ha in 2003. 

l>ol\'linican Repuf>(ic - Harve!r+ ca(endar 
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Hass 

Choquette 

Semil 34 

Most of the crop consists of West Indian varieties present 
in the wild state or selected. There are no less than about 
twenty grafted varieties grown for export fruits. The main 
cultivar is 'Semi! 34'. 'Semi! 43', 'Simmonds', 'Popenoe', 
'Melendez' and 'Choquette' are also well represented. 

'Hass' is developing but is still a minor variety. 

FOCUS AVOCAl>O 



Ou+(e+s 
Domestic 

market 
91% 

Avocado is a staple foodstuff in the Dominican diet. The local 
market is therefore the main outlet, taking the entire crop of 
'creole' varieties and the rest of non-exported production. The 
export share is still comparatively limited. A few processing 
facilities handle sorting rejects (exporting oil for the 

pharmaceutical industry). However, a significant proportion of 
production is lost for lack of means of transport. 

mo+a( exports 
Exports started at the end of the 1960s. The shipments consisted 
mainly of West Indian varieties for Dominican immigrants in 
Puerto Rico and the east coast of the United States. The 
quantities were very limited (less than 3 000 t) until the early 
1990s. Exports did not exceed 7 000 to 8 000 t until 2000 when 
growth resumed. Development has speeded up in recent years 
with an increase in supplies of 'Hass'. The volume reached 
17 000 t in 2003 and then decreased in 2004 because conditions 
of access to the United States are more restrictive for certain 
varieties. The Dominican Republic also ships a certain amount of 
organic avocado. 
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N\a in ~a r(( e+s 
Most exports are shipped to the United States (New York and 
Miami) and Puerto Rico. However, although shipments to 
Puerto Rico have remained stable, those to the United States 
developed markedly unt il 2003. The increase in supplies of 
'Hass' resulted in the diversification of a clientele previously 
limited to Dominican immigrants who like the West Indian 
varieties. The more restrictive regulations applied by USDA 
in 2004 to 'Semi I 34' (sales limited to the period running from 
11 November to 15 March and a compulsory DNA 
identification test) resulted in a distinct downturn in 
shipments. The rest of volumes are very l imited and shipped 
to the niche market for West Indian avocado in the EU. 

Transport to the United States is mainly by sea. Several lines are possible as the island 
has several ports. Shipments to Europe can be handled via the USA or directly to 
Belgium and Italy. 

Markets 

USA 

Europe 

~ 

Main shipping lines 
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Rio Haina (Santo Domingo) 
Puerto Plata 
Barahona (SO) 
Boca Chica 
Haina 

Rio Haina (Santo Domingo) 

(Eocus AVOCAOO 

Miami 
Puerto Rico 
New York 

Zeebrugge 
Genoa 

Shipping 
tir,,e 

2 to 3 days 
1 day 
5 to 6 days 

= 
9 days 
11 days 

0/)servations 

Export calendar 
for 'Semi I 34' limited 
to 11 November to 15 March 

Custol't'ls 
tariffs 

• 
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Marke+ sheet 

___ old all the year round, avocado is one of 
the most popular exotic fruits in the 
European Union, together with pineapple 
and mango. Community production is 
mainly located in Spain and covers only 

about 40% of requirements. The EU is thus the 
second largest import market in the world after the 
United States, taking an annual quantity of some 
120 000 tin recent years. The new rise of Chile and 

European 
Un,on 

Peru is tending to change market supply structure from June to November. Consumption varies 
considerably from one country to another and is stagnant (unlike the US market) at about 500 g 
per person per year for lack of large promotion operations. 
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Avocado was launched on the market in Europe at the end 14D 

of the 1960s at the initiative of Israeli operators, who then 
had what approached a monopoly, with only a few 
complementary batches from West Africa. Avocado was 
backed up by large promotion operations and was soon 
available to everybody at the beginning of the 1970s. In 
particular, it was sold by supermarkets in France thanks to 
the fall in the cost price with the increase in Israeli 
production and a switch to sea transport. Market 
development then accelerated, enhanced by the arrival of 
new supplier countries (South Africa, the USA, etc.) and then 
the first community production in 1980s when Spain joined the 

94/95 95/96 96/97 97/98 98/99 99/00 00/01 01/02 02/03 
Season 

~ Production - Imports 
Source: USDNEurostat 

EEC. Consumption increased from 20 000 t in 1975 to 150 000 t in 1995 thanks to strong, fairly steady growth. 
Development then slowed in the second half of the 1990s. Quantities have been stable since 2000. Imports total 110 000 
to 120 000 t. Community production, mainly in Spain (completed by Portugal and a few shipments from Cyprus and 
Greece), is 55 000 to 65 000 t. Of this quantity, 35 000 to 45 000 t from Spain is not destined for domestic consumption 
and is shipped to other EU markets. 

• • • a,n or,g,ns 
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Seasons/ Source: Eurostat/Soivre 

--south Africa --Israel --Mexico 

The main origins supplying the EU market 
during the so-called 'winter' season 
(September/October to May/June) are Israel, 
Spain and Mexico. Volumes were very cyclical 
until 2003/2004 as alternate bearing coincided 
in Israel and Spain. Mexico had concentrated 
on shipping to the United States from the end 
of the 1990s and then returned strongly from 
2002/2003 onwards as the euro:dollar exchange 
rate was more favourable and customers, 

--Kenya --Peru --Chile 
--Others --Spanish introductions 

especially in France, showed increasing interest 
in 'Hass'. South Africa amd Kenya continue ,@.do.111inate the out-of-season market (the so-called summer season). 
Kenyan supplies have broadened, in particular tAro,ugh the exploitation of an original market segment (the 
cheapest avoca:clos, often sold in nets) and the development of supplies of 'Hass'. However, certain emerging 
South Amer.i are tending to change the picture. Chile has played a significant role in supplying the 
market at th f the winter season since 2008. Present on the market since the end of the 1990s, Peru 

a10r -player in the out-of-season , ass' market since 2003. Supplies are therefore swelling 
m jtJ11e to November. Supplies are G_ mpleted by a few batches from Brazil, Zimbabwe, Morocco 

03/04 



Ma;,, ;~porting countries 

EU - Avoca,Jo - l"Mport entrv 
t,ointi (goods fro!\\ outside t/le EU) 

France is still by far the leading EU importer in spite of 
a decrease in its presence in recent years (it handles 
40% of imports/introductions against over 50% in 
the mid-1990s). It is the leading avocado consumer 
country and also serves as a hub. Some 15 to 20% of 
the quantities received are re-exported, in 
particular by most of the Israeli operators who 
supply the whole of the EU via Marseilles. The 
Netherlands also plays the role of redistribution 
centre for Germany, Scandinavia, Poland and 
Russia. Imports, more than 80% of which are re­
exported or re-shipped, increased from less than 

70 ---z---. .... -.... sc------~------c==~---z-1"''-"'-.-----""~--=--

~ :~ ====/=========='-...:-7======:========:'C.7====::=========== C 7 .8 40 ~ ,,_ ______________________ _ 

5 000 tat the beginning of the 1990s to more than 
25 000 t in 2004, especially as part of the traffic 
previously destined for Belgium now goes to the 
Netherlands. Likewise, Spanish operators are 
making increasing use of the marketing network set 

g 30 -------------------------
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Source : Eurostat 

up for their production to handle a significant proportion of the avocado imported from Chile and Peru as a 
category management operation. Imports have thus quadrupled in the last five seasons and reached about 
12 000 t in 2004. The United Kingdom also displays strong growth, the purpose being supply of the domestic 
market. Imports nearly doubled from 1995 to 2003 thanks to demand stimulated by promotion operations run 
by Israeli and then South African operators. 

onsu~ption 
Average consumption is some 0.5 kg (that is to say 2.5 medium-sized fruits) per person per year. In comparison, 
the figure is 1.2 kg in the United States, which also has certain production zones and comparable climate and level 
of development. For lack of generic promotion operations, the level of consumption has changed very little since 

___________ _, JU - Avoca<Jo - Coniu"Mption 
the mid-1990s, increasing by hardly 10 000 t 

(in comparison with a 180 000 t increase in 
the United States during the same 
period). Per capita consumption varies 
considerably from one country to 
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another. France clearly heads the list with 
some 1.3 to 1.4 kg per person per year. 
Consumption in most of the 
Scandinavian countries is above average 
(0.7 to 0.8 kg per person per year in 
Sweden and Denmark) and small 

o.o5 o.o4 fruits are preferred (sizes 24 
......-'8L-.--"L...,--'-~,__,__,_",__,_,_43<-,.-'-'"'-.--1.J'-.--'"'!.L-.,.....1..1." e-,-~~-'-~.L-,,--,,..L......,-'-,,_"--r-'-""--r-'...-=.2:>2....,--<E= ~~ and 2 6) . Sp a i n i s probably 
~ } ~ j .ffi J iii ::, i j i j ~ ~ Jg i ~ one of the producer 

i?. ~ i ~ (') ~ u:: w w countries in which 
z consumption 

Source Eurostat is lowest. 
Although 

this has increased in recent years it is hardly greater than the EU average. The 
steady increase in the quantities eaten by British consumers shows that promotion 
operations do pay off. The enormous German market takes very little avocado and 
the quantities have even tended to decrease in recent seasons. The market 
formed by the ten new member states takes hardly any avocado. 
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Only fruits complying with the standard laid down by the European Commission in 1997 can be sold in the European 
Union (text on following page). They must also comply with the regulations concerning pesticide maximum residue 
limits. Provisions concerning traceability came into force on 1 January 2005. The respect of numerous private 
specifications is frequently required. The major European distributors increasingly require their suppliers to possess 
Eu rep-GAP certification. 



STANDARDS FOR AVOCADOS 

After the consolidated text CONS LEG: 1997R0831 - 20/05/2004 
Commission Regulation (EC) No 831/97 of 7 M ay 1997 laying down marketing standards applicable to avocados (OJ 
L 119, 8.5.1997, p. 13), amended by Commission Regulation (EC) No 1167/1999 of 3 June 1999 (OJ L 141, 4.6.1999, p. 4), 
Commission Regulation (EC) No 46/2003 of 10 January 2003 (OJ L 7, 11.1.2003, p. 61), Commission Regulation (EC) No 
907/2004 of 29 April 2004 (OJ L 163, 30.4.2004, p. 50) 

The standards shall apply to all marketing stages under the conditions laid down in Regulation (EC) No 2200/96. 
However, at stages following consignment the following tolerances shall be allowed: 
(a) a slight loss of freshness and turgidity; 
(b) for products other than 'Extra' class, sl ight deterioration due to biological development and perishability. 

DEFINITION OF PRODUCE 
This standard applies to avocados of varieties (cultivars) grown from Persea americana Mill. to be sup­
plied fresh to t he consumer, parthenocarpic fruit and avocados for industrial processing being exclu­
ded. 

PROVISIONS CONCERNING SIZING 
Size is determined by the weight of the fruit. The minimum weight of avocados must not be less than 
125 g. The size scale is as follows: 

Extra Class Class I 

PROVISIONS CONCERNING QUALITY 

Weight scale Code 
in grams size 
781 to 1 220 4 
576 to 780 6 
461 to 575 8 
366 to 460 10 
306 to 365 12 
266to 305 14 
236 to 265 16 
211 to 235 18 
191 to 210 20 
171 to 190 22 
156 to 170 24 
146 to 155 26 
136 to 145 28 
125 to 135 30 

Class II 

The purpose of the standard is to define the qual ity requ irements of avocados after preparatio n and packaging. 

Minimum requirements 

Classification 
Quality, shape 
and colouring 

Shape and 
skin defects 

Flesh defects 

Stalk 

In all classes, subject to the special provisions for each class and the tolerances 
allowed, the avocados must be: 
• intact, 
• sound, produce affected by rotting or deterioration such as to make it unfit for consumption is 
excluded, 
• clean, practically free of any visible foreign matter, 
• practically free from damage caused by pests, 
• free of damage caused by low temperature, 
• having a stalk not more than 10 mm in length wh ich must be cut off cleanly. However, its absence 
is not considered a defect on condition that the place of the stalk attachment is dry and intact, 
• free of abnormal external moisture, 
• free of any foreign smell and/or taste. 
Avocados must be firm at the point of d ispatch, and carefully picked. Their development shou ld 
have reached a physiological stage which will ensure a continuation of the ripening process to 
completion. The ripe fruit should be free from bitterness. 
The development and condition of the avocados must be such as to enable them: 
• to withstand transport and handling, and 
• to arrive in satisfactory condition at the place of destination. 

Avocados in this class must be 
of superior quality. In shape 
and colouring they must be 
characteristic of the variety. 

They must be free from 
defects, with the exception of 
very slight superficial defects 
of the skin provided these do 
not affect the general 
appearance of the produce, 
the quality, the keeping quality 
and presentation in the 
package. 

If present, the stalk must be 
intact . 

Avocados in this class must be 
of good quality and show the 
typical colour and shape of 
the variety. 

The following sl ight defects, 
however, may be allowed 
provided these do not affect 
the general appearance of the 
produce, the quality, the 
keeping quality and 
presentat ion in the package: 
•slight defects of shape and 
colour, 

•slight skin defects (corkiness, 
healed lenticels) and sun­
burn; the maximum total area 
should not exceed 4 cm2. 

In no case may the defects 
affect t he fruit flesh. 

The stalk, if present, may be 
slightly damaged. 

This class includes avocados 
which do not qualify for 
inclusion in the higher classes 
but satisfy the minimum 
requi rements specified above. 

The following defects may be 
allowed provided the 
avocados retain their essential 
characteristics as regards the 
quality, the keeping quality 
and presentation: 
•defects in shape and 
colouring, 

•skin defects (corkiness, 
healed lenticels) and 
sunburn: the maximum total 
area should not exceed 
6cm2. 

In no case may the defects 
affect the fruit flesh. 

The stalk, if present, may be 
damaged. 



Extra Class Class I Class II 

PROVISIONS CONCERNING TOLERANCES 
To lerances in respect of quality and size shall be allowed in each package for p roduce not satisfying 

the requirements for t he class indicated. 

Quality tolerances 

Size tolerances 

Uniformity 

Packaging 

5 per cent by number or 
weight of avocados not 
satisfying the requirements of 
avocados but meeting those 
of class I or, exceptionally, 
coming within the tolerances 
of that class. 

10 per cent by number or 
weight of avocados not 
satisfying the requirements of 
the class but meeting those of 
Class II or, exceptionally, 
coming within the tolerance 
of that class. 

10 per cent by number or 
weight of avocados satisfying 
neither the requirements of 
the class nor the minimum 
requirements, with the 
exception of fruit affected by 
rotting, marked bruising or 
any other deterioration 
rendering it unfit for 
consumption. 

10 % by number or weight of avocados conforming to the size range immediately below and/or 
above that mentioned in the marking. 

PROVISIONS CONCERNING PRESENTATION 
The contents of each package must be uniform and contain only avocados of the same origin, 
variety, quality, coloration and size (a change in the colour of the dark-skinned varieties is not 
considered as a defect, but the colouring of the fruit in each package must be uniform at the 
point of dispatch). 

The visible part of the contents of the package must be representative of the entire contents. 

Notwithstanding the preceding provisions in this point, products covered by this Regulation may 
be mixed, in sales packages of a net weight of less than three kilograms, with different types 
of fresh fruit and vegetables on the conditions laid down by Commission Regulation (EC) 
No 48/2003 (1). 

The avocados must be packed in such a way as to protect the produce properly. 
The materials used inside the package must be new, clean and of a quality such as to avoid 
causing any external or internal damage to the fruit. The use of materials, particularly of paper or 
stamps bearing trade specifications is allowed provided the printing or labelling has been done 
with non-toxic ink or glue. 
Packages must be free of all foreign matter. 
Stickers individually affixed on product shall be such as, when removed, neither to leave visible 
traces of glue, nor to lead to skin defects. 

PROVISIONS CONCERNING MARKING 
Each package must bear the fol lowing part icu lars, in letters grouped on t he same side, 

legib ly and indelibly marked, and visi ble from the outs ide: 

Identification 

Nature of produce 

Origin of produce 

Commercial specifications 

Official control mark 
(optional) 

The name and the address of the packer and/or the dispatcher 
This mention may be replaced: 
• for all packages with the exception of pre-packages, by the officially issued or accepted code 

mark representing the packer and/or the dispatcher, indicated in close connection with the 
reference 'Packer and/or Dispatcher' (or equivalent abbreviations); 

• for pre-packages only, by the name and the address of a seller established within the 
Community indicated in close connection with the mention 'Packed for:' or an equivalent 
mention. In this case, the labelling shall also include a code representing the packer and/or the 
dispatcher. The seller shall give all information deemed necessary by the inspection body as to 
the meaning of this code. 

• 'Avocados', if the contents are not visible from the outside, 
• name of the variety. 

Country of origin and, optionally, district where grown, or national, regional or local place name. 

• Class, 
• size expressed in minimum and maximum weight, 
• code number of the size scale and number of fruits when it is different from code number or, 

optionally, code number of the size scale and the net weight of the package. 

Packages need not to bear the particulars mentioned in the first subparagraph, when they contain 
sales packages, clearly visible from the outside, and all bearing these particulars. These packages 
shall be free from any indications such as could mislead. When these packages are palletised, the 
particulars shall be given on a notice placed in an obvious position on at least two sides of the 
pallet. 
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Une gafuttrie de produits qualitatifs : 
avocats, mangues, limes, ananas, litchis, haricots verts, 
pois gourmands, fruits de la passion, papayes, raisinsi~'terises, 

"::'"' pommes ... 

Des partenariats dans plus de 25 pays : 
en Amerique centrale, en Amerique du Sud, en Afrique, 
au Mayen-Orient et en Asie. 

Sworld s'est equipee de 9 chambres froides, de 2 milrisseries industrielles et dune 
chambre "High Humidity Cooler" 
Avec cette infrastructure, Sworld a la capacite de proposer une gamme complete de 
services a ses clients telle que la commercialisation de produits conditionnes 
specifiquement, la preparation de fruits a maturite (milrs a point...) 

Entrep6t Sworld de 2 500 m' a Rungis 

Siege social : 
57, rue de la Reunion 

BP119 - 94538 Rungis - France 
Tel. : +33 (0) 1 56 34 05 05 
Fax : +33 (0) 1 56 34 00 10 
e-mail : paris@sworld.com 

London Office : 
140 New Cavendish Street 

London Wl W 6YE - England 
Tel. : +44 (0)20 7436 2646 
Fax: +44 (0)20 7580 474 

e-mail : london@sworld.co 
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Marke+ sheet 

R ranee is the European Union's leading 
market, taking delivery of two-thirds of the 
volumes imported or shipped directly from 
producer countries by the 25 member 
countries, making an annual total of 90 000 

to 100 000 t. A pioneer in the selling of avocado, its 

France --------

domestic market is strongly developed and highly competitive (no less than seven important supplier 
countries are present). However, although per capita consumption is the highest in Europe, it seems 
to have been running out of steam in recent years, in particular for lack of promotion operations. 
France also plays a major role in European trade (as a hub and price leader). 

France - Avocado - Consu~,,tion 
96 

90 90 90 

81 84 82 
78 77 

1T!rend 
in cor,S"u~ption 

France is the pioneer market for avocado in the EU. Launched 
in delicatessens and luxury restaurants at the end of the 
1960s by Israeli operators, avocado soon became more com­
monplace in the early 1970s when it became available in 
supermarkets (Monoprix and Prisunic in particular). Its o riginal 

--,-Ji -IJ ·-
19881989 1990 19911992 1993 1994 1995 1996 19971998 1999 2000 2001 2002 2003 2004 

Source: Eurostat 

taste and easy incorporation in French sty le menus drew a favo urable reaction from the public. Consumption increa­
sed rapidly unt il the mid-1990s w hen it exceeded 95 000 t. It dwind led and then fe ll more markedly in the early 2000s. 
Consumption was less than 80 000 tin 2003. O n the one hand, supplies decreased considerably (with a series of poor 
production seasons for certain key origins and/or an outlet diversification strategy). On the other hand, the new regu­
lations applied to promotion operations ('NRE' - new economic regulations) weighed on demand by reducing the 
intensity of promotion operations and causing a d isproportionate rise in retai l prices (w ith an increase in the annual 
average from EUR 2.0-2.3 per kg from 1997 to 2000 to EUR 2.30-2.70 from 2001 to 2004). A recovery of consumption has 
been observed in 2004/2005. 

France - Avoca'40 - Mair, origins i'Aain origir,S' 
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France is a leading market as avocado is avai­
lable on retailers ' shelves all the year round 
and consumption is high. Thus all t he origins 
present in t he EU are found in France, some­
t i mes at t he cost of fi erce compet ition. 
Winter season suppl ies are based on Israel, 
Spain and Mexico, w hich has returned to 
France since 2002/2003 as the euro:dollar 
exchange rate is favourable and French dis­
t ributors have displayed increasing interest 
in 'Hass'. M ost Israe li avocado is still unloa-
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Source: Eurostat 

ded in France but an increasing proport ion is 
re-shipped and sold on neighbouring markets. The structure of supply tends to evolve from 
spring to autumn. South Africa is still the main out-of-season origin. Kenyan presence is 
tending to increase. Peru and Chile are trying to become majo r players. 

Avocado is t he subject of impulse buyi ng. Promot ion operations thus play a key role in sales dynamics. Large distribu­
tors concentrate on avocado during three main periods: Christmas (as for all exotic fruits), Easter and November (with 
the switch to the 'w inter range' and various supermarket theme periods and anniversaries). Sales operations w ith bat­
ches at an attractive price (3 frui ts for EUR 1.50 for example) result in the shifting of large quantities. The French mar­
ket responds w ell to these marketing operations and sizeable q uant ities are sold in years of large productio n. The 
range available in supermarkets generally consists of loose avocados (mainly sizes 16 o r 18 depending on t he regio n) 
and a fai rly recently introduced low-price pack (a net of three o r four size 20, 22 or 24 fruits). An increasing number of 
retailers supply ripe avocados, generally available in pairs in rigid transparent plastic packaging. 

FOCUS 



GEORGES HELFER S.A. 
(France) 
1, rue des Tropiques ENT. 133 
94538 RUNGIS CEDEX (FRANCE) 
Tel.: +33 14512 36 50 
Fax: +33 1 45 60 48 52 

HELFER OVERSEAS 
FRUIT DISTRIBUOR S.A. 
(Pays-Bas) 
Transportweg 23 C 
2676 LM MAASDIJK 
Tel.: 003 11 74 67 11 80 
Fax: 003 11 74 67 11 88 

www.helfergroup.com 

GEORGES HELFER S.A. 
(Suisse) 
Chemin de Fontenailles 
CH-1196 GLAND - SUISSE 
Tel. : +4122999 99 99 
Fax: + 41 22 999 99 98 



rices (on quay) 
France is often considered to be the price leader in the EU. Certain features of 
the country tend to heighten the volatile, cycl ic nature of prices-common to 
all highly perishable produce. Demand is subject to strong seasonal variation 
(see preceding paragraph). Periods of increasing prices often 
precede large-scale promotion operations. Many sensitive 
periods when the rate of supply is affected with the start of 
the season for the various origins involved are observed as 
France has no less than seven large suppliers. The number 
has increased this year with the arrival of Peru and Chile 
(with a marked decrease in prices in June and October in 
recent last seasons). The large number of origins present 
also tends to make the market high ly competitive 
especially as some origins are handled by a large number 
of trade operators who sometimes only trade sporadically 
in avocado (the case of Kenya). Another factor-the 
combined presence of 'Hass' and green varieties-is less 
important and limited to certain parts of France. The two 
markets interact rather than operate in parallel. All these 
features partly explain the great variabi l ity in average 
annual prices. The supply level was very irregular 

1.59 

1.32 

98/99 99/00 

during the w inter seasons until 2004 (alternate 
bearing coincided in Spain and Israel) and also 
had a strong effect. 
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France - Avocado 
Average ~on+htv ,:trice 

Self-service 

Supermarkets 
except hard-discount 

25.8% 

Total chain stores 
58.4 % 

Hypermarkets 
except hard-discount 

30.9% Source: Secodip 
Prepared by: Ctifl 

Total specialists 
23.5 % 

f t,e of retai( 
tJis+ri~u+ion 

Markets 
17.5 % 

Avocado is sold mainly in hypermarkets and 
supermarkets. However, avocado is less pre­

sent than the other exotics, 66% of which are 
sold in such stores. In addition, the large 

chains lost nearly 5% of their market share bet­
ween 2001 and 2004. The decrease is explained by 

an equivalent increase in the share gained by dis­
count stores during the same period. These sold 17% 

of avocados by volume in 2004. The need of advice, espe­
cially with regard to the maturity of the fruits, is shown by 

the large share and good res istance of traditional shops. These 
accounted for more than 23% of avocado sales in 2004 (including more 

than 17% in street markets), down by only 1% in comparison with 2001. In 
comparison, they sold only 15% of the quantities of exotics in 2004, a 2% fall 
in comparison with 2001. 
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Reyes Gutierrez 
frutas trop i ca l es 

Camino de malaga, SIN 
Aptdo de correos n° 65 

29700 Velez-Malaga 
Espana 

TEL: +34 952 505 606 
Fax: +34 952 506 629 

rg@reyesgutierrez.com 
www.reyesgutierres.com 
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onsu~er profi(es 

'l,,,'"~ Purchasing power seems to have a strong effect on consumption. The proportion of 
, West 
·-~ the population with higher-than-average incomes purchase distinctly more avocado 
~ while the less affluent categories purchase distinctly less. The main purchasers of 
Z avocado are thus executives and, to a lesser degree, retired people, in contrast with 
I ~ working class and unemployed categories. This economic determinant only partially 
/, accounts for the geographic d isparities observed. People in the Paris area, with high 

J incomes, purchase higher than average amounts of avocado (the lie de France region, 
south East with more than a fifth of the population of France, is the main avocado consumption 

),"- , --"-~ ..... " ~·· area). Distinctly larger quantities of avocado are purchased in southern France and espe-
-- ~ ~ cially the south-west. This high level is probably explained not only by purchasing power but 

also by the closeness to Spain, a large supplier country, and by a climate suitable for cold starters 
to meals. Although incomes are higher in central western and eastern France, the quantities of avocado sold are well below 
average. Although it is easy to prepare, avocado consumption by young people is markedly small. In contrast, most buyers 
are 50 years old or more. The most common way of eating it-halved-make it a fruit much eaten by households and little 
eaten by single people. Children eat less avocado than average but this is less marked t han for other fruits. The portions ser­
ved to them are identical to those for adults, raising the score! 

France • Avoca(jo 
ConsuMption t,y region 

inclex (Mean: 100) 

North ..................... . ..... 91 
Paris region ................ . .... 110 
East ............... . ............. 68 
West . ........................... 98 
Centre-east ...................... 88 
Centre-west ..... . ....... . ........ 78 
South-east ......... . ....... . .... 110 
South-west .. . .................. 141 

Source: Secodip 
Prepared by: Ctifl 

Private Exporter, 
Packing House & Grower 

Kibuts Bachan D.N. Hefer 
38827, Israel 
Tel: 972-9-8942425 
Fax: 972-9-8987299 
Cel: 972-52-8311604 (Rami Cohen) 
private@O12.net.il 
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Market 5/'leet 

....... HE distinct, steady increase in avocado 
consumption in the United Kingdom is 
exemplary and contrasts with the 
lifelessness of practically all the markets 
in the EU. This dynamism results mainly 

from the work on segmentation performed by 
distributors, especially in the supplying of 'ready to eat' fruits and promotion operations run by 
South African operators. The potential for the development of consumption is still substantial. 

eve(op~en+ of consu~p+ion 
Avocado has gained in popularity thanks to the efforts made in promotion (in particular on TV) by the Israeli sector in 
the mid-1980s. The evolution of consumption in recent years has been exemplary. It is the only EU market to disp lay 
growth, and furthermore strong, steady growth. Volumes have more than doubled from some 12 000 tin the mid-1990s 
to nearly 30 000 t in 2004. This fine progress in a 
context of limp EU markets has not been achieved by 
chance. It is mainly the result of the generalisation of 
' ready to eat' fruits in supermarkets and the 
promotion conducted since the end of the 1990s by "' 
SAAGA (South African Avocado Growers § 
Associat ion). The sti ll modest per capita ;; 
consumption of some 500 g per year seems to g 
indicate that there is still considerable room for 
progress on this market. 
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lies are ship()ed mainlY:,!F()?fn Israel 
g 't-he,w i; ter Jeas8h :· This origin is 

extremely well-placed with the large 
supermarket chains thanks to supply 
agreements concluded w ith them and 
that cover a large proport ion of the 
season. Most of the fru its are re-shipped 
from France. Spain is in second position. 
Mexico has been more a 

complementary source of supply in 
recent years and is tending to lose ground. Benefiti ng from the promotion operations run in recent years, South 
Africa is the lead ing spring and summer origin. Peru has increased its share of the market in the spring since the 
end of the 1990s. Chile has gained an increasingly significant position in the autumn since 2002 and has started an 
advertising campaign in 2005. 

AVOCAl>a 



rice trends 
It is difficult to obtain representative prices. There is no source capable of supplying pr ice information 
concerning supply agreements w it h supermarket chains, which handle a large proportion of sales. Th e 
wholesale stage follows the evolution of the quantities ava ilab le overall. The increase in supplies from Israel 
and Spain generates a downward price trend that lasts until t he end of November. The Christmas promotion 
campaigns cause the prices to rise. They then tend to r ise d uring the first quarter with t he decrease in 
supplies from the wi nter o rigi ns 

ample su pp l ies resume, When more 
w ith t he dev 
from the 
prices decrea 
at the end of 
from South A 

elopment of shipments 
southern hemisphere, 
se once again. They rise 
the summe r as supplies 
fr ica dwind le. 
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Who(e.sa(e prices 
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ar((et characteristics 
The British market disp lays a clear preference for 'Hass ', with th is variety forming about three­

quarters of the volumes sold. The percentage is even higher at 85% in supermarkets, w hich sell 
by far the largest proportion of fresh fruits ('Hass' is the on ly variety accepted by some 

chains). The smooth variet ies go main ly to wholesalers and t he catering industry, but 
these nonetheless also favour 'Hass '. 

Supplies are markedly segmented in supermarkets. There can be two references 
for loose fruits: large (especially sizes 14 and 16) and medium, forming the heart 
of the range (main ly sizes 18 to 22) . Packages of 'baby' avocados (mainly sizes 
22 to 26) are always on d isplay as a traffic bui lder. The great majority of the 
avocados so ld in supermarkets are 'ready to eat' or have at least spent t ime 
in a ripen ing facility (for eating within 3 or 4 days). There are also 'twin packs' 
consist ing of one fru it ready to eat and the second for eating fairly soon . 

The consumption calendar differs from those of the other EU countr ies. 
More fruits are so ld in spring and summer than during the rest of the year 
(the resu lt of the South Afr ican promotion operation ). Another or iginal 

feature of the market is that a large proportion of the purchases by 
supermarket chains are the subject of contracts with suppliers that can cover 

as much as the entire season. 

FOCUS 



Marke+ 5hee+ 

- .. ..-he Spanish avocado market is very new. 
The fruit has been grown in Andalusia for 
35 years but the general public has only 
been properly acquainted with it since the 
beginning of the 2000s. Consumption is 

therefore limited, in particular in comparison with 
that of the other producer countries. However, the 

St,ain 

large development potential of the Spanish market, with fruit and vegetables being an 
important component of the national diet, is starting to be visible. Supply consists almost only 
of sizes 10 to 14 'f!9-..ssef.}'i!J.~&~l{:i(~~~ essentially on domestic pr~duction from November to April­
May. Imports are mcreasmg not1cec1:t,.ly for out-of-season supphes. 
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'· , . ·" Consumption remained extremely small until the end of the 1~90s. Even though it is widely grown in the Malaga region 
·''(see production sheet), it was still little known by the Spanish, for lack of promotion, and was considered to be a luxury. 
The;f r<uit has only recently become generally visible, in particul~r thanks to,.'di'stribution by supermarkets. Consumption 
has increased distinctly since the beginning of the .,...----·- _ __ ._;&_<·' ___ _______________ _ 

2000s but is still modest (averaging about 540 g 
per person per'year' in recent years). This is hardly 
greater than the European average. 
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Supply consists mainly of domestic produc­
tion from November to April -May. The 
Spanish market has become one of capital 
importance for cooperatives and traders in 
Granada and M alaga provinces for selling 
large fruits. As a result, imports from the 

94/95 95/96 96/97 97/98 98/99 99/00 00/01 01/02 02/03 03/04 
Season/ Source : Soivre, Eurostat 

--Peru --Chile --Argentina --Mexico --intra-EU - Othe r 

6 

northern hemisphere are limited but have 
increased somewhat in recent years. The imported fruits are shipped mainly from Mexico and, to a lesser degree, 
from Israel and generally transit via France. Most imports are from the southern hemisphere and ensure conti­
nuous out-of-season supply. The volumes shipped from Peru have increased exponent ially since 2000, making 
the country the leading origin. The Peruvian production calendar completes that of Spain well. Although di rect 
imports are small, South African fruits are also present thanks to EU re-shipping. Chile and Argentina supply 
increasingly large complementary volumes. 
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( ar,a(ysis of Merca\\,a<Jrid 
who(esa(e prices) 

The size of the Spanish 'Hass' harvest is the 
main factor governing the annual average 
price and the movement of prices during the 
season. Prices are fairly linear at the beginning 
of the year and tend to rise at the end of the 
first quarter or the beginning of the second 
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Hass of all origins 

quarter as domestic production decreases. It falls noticeably in June with the increase in out-of-season imports. Prices 
are generally rock-bottom during the summer months. They increase strongly in September and October as the sou­
thern hemisphere seasons tail off and then fall in November with the development of the domestic crop. A peak is 
usually observed before Christmas when the fruit is promoted in supermarkets. 

ar((et characteristics 
Consumer preference goes to 'Hass' sizes 10, 12 and 14. Green varieties are sold very 
rarely in particular regions. Most distribution is handled by greengrocers (estimated 
60% market share). The packaging used for supplying this market share is original, as 
the fruits are presented in trays in which each fruit is placed in a cavity. Supermarket 
chains are gaining market shares but are stil l not the major retail outlet. Their produce 
is segmented, with avocados sold loose and in nets containing several fruits (sizes 20, 
22, 24 and 26) introduced recently but developing rapidly. The major chains generally 
purchase suppl ies grown locally directly from Andalusian growers or traders. Hard discount 
supermarkas still only sell very small amounts of fresh fruit and vegetables. The main 
consumption zones are the regional capitals (Madrid, Barcelona and Valencia to a lesser degree). 
The catering market segment is growing and has considerable potential. Consumption is fairly 
seasonal. Christmas and then -on a smaller scale-Easter are important promotion periods in 
supermarkets. Consumption is increasing markedly in summer in coastal areas because of the 
inflow of tourists. 



ith about 80 million inhabitants, 
Germany has the largest 
population of the EU countries 
bu( paradoxically, is only a 
comparatively moderate 

avocado market. The fruit is rarely highlighted 
by distributors and is still not very popular in 
most parts of the country. Supplies consist 

Gerl\,anv 

almost only of smooth varieties, mainly sizes 10 to 14. Quantities have tended to 
stagnate in recent years. 

eve(op~ent of cor,su~ption 
Germany is only a minor avocado market in spite of its population of 80 million. The whole secto r agrees that 
consumpt ion is very limited, even if some professionals consider that the figure calculated using Eurostat data (average 
13 000 t in recent years, that is to say 150 to 160 g per person per year, t he equivalent of half a size 12 avocado), 
underestimated the quantities. The total is tending to 
stagnate or even decrease. On the one hand, the typical 
daily menu does not include a starter, excluding 
avocado from the consumption dynamics that have 
been observed for the other exotics eaten as dessert, 
such as mango, pineapple and, more recent ly, papaya. 
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On the other hand, d istributors have a very caut io us § 
approach to this fruit that has a risk of substantial loss, 
especially as their margins are smaller than those 
applied in the other EU countries. As a corollary, the 
inadequate maturity of the fruits displayed (a minimum 
sh elf life of 4 days is often required) does not 
encourage impulse buying and this is fu ndamental for 
avocado. Finally, avocado is not well known by t he general rt 
eastern part of the country and in small and medium-sized town~ 
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smooth var iet ies, affect s the choice of 
supplier countries. Israel is the main 

--intra-EU other than Spain--Othe rs origin during the winter season, together 

Season 

- Spain --South Africa 

Source : Ci rad w ith Spain. South Africa provides the 
bul k of supplies during the summer 

season. A few importers take fair ly measu red q uantities of 'Fuerte' or 'Ettinger' from Peru and certain high­
quality brands from Kenya. The avocados sold in Germany are not usually imported directly b ut arrive via 
neighbouring EU count ries (the Netherlands and France). 
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Ger~ar,v • Avocado • Who(esa(e 1>rices 
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rice +rends 
(ana(vsis of who(esa(e prices) 

Prices follow the pattern of availability of 
smooth varieties. They fall after the start of 
the winter season as supplies from Israel and 
Spain increase. They then rise slightly with 
the Christmas marketing operations. They 
remain stable at the beginn ing of the year 
and then rise towards the end of the Israeli 
and Spanish seasons. The increase in supplies 

1.5 

1 ~·· ·· ·1 ---,--.-- i-·· ,· · .· ---~--- ---,-----·-·~, ·, ···· ·r··.,..--.·- , · · ··-.........,.--.--~-- -·--, 

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 

Week/ Source: TWMC 

- 2005 --2002 - 2004 - 2003 

after Kenya and then South Africa start shipping causes another downward movement. This generally stops in June 
when the quantities from the two latter origins decrease. Prices then rise until the beginning of the winter season. 

arke+ charac+eris+ics 
More than 90% of the volumes supplied are smooth varieties. Clearly pear-shaped cultivars 
with shiny skin such as 'Pinkerton' are the most appreciated (rounder fruits like 'Nabal' are 
more difficult to sell). 'Hass' is a marginal variety reserved for a specialised clientele. It is 
nonetheless tending to develop. Large fruits (sizes 10, 12 and 14) are the most 
appreciated as avocado is generally sold individually. The heart of the range available 
from distributo rs consists of bulk fruits. However, nets of three or four fruits are tending 
to develop. Supermarkets, hypermarkets and hard discount stores distribute most of the 

quantity sold. However, the share of sales of fresh fruit and vegetables in hard d iscount 
stores in Germany is about 50% but the score is smaller for avocado. Some chains only 

stock avocado from time to time when the market situation enables them to run low price 
operations. 

En 2005, FruiTrop 
lance la serie FOCUS qui a 

pour ambition de donner un 
panorama comp/et sur /es enjeux 

d'une filiere. If est complete par un 
eclairage sur la culture et le post­
recolte du produit mis en avant. 
Le premier numero de cette serie 

est consacre au commerce 
mondial de l'avocat. 

• Revue de presse internationale 

• Dossier du mois 

• Bilan de campagne 

• Le point sur. .. 

• Fiche produit 

• Conjoncture Europe 

• Les mercuriales europeennes 
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Information .. I 

your weak link? 

Reefer Trends is an independent news and information provider, 

financed exclusively by revenue from subscriptions. 

First published in 2003, it provides a number of services for users along 

the reefer logistics chain: the Reefer Trends weekly charter market brief is 

the benchmark publication for the specialist reefer business - it tracks the 

charter market for reefer vessels, as well as fruit and banana production and 

market trends that influence charter market movement. 

The weekly publication has close to 200 paying subscriber companies 

from 34 countries worldwide. The list of subscribers includes all the major 

reefer shipping companies and reefer box operators, the major charterers, 

reefer brokers, banana multi-nationals, the major banana exporters in 

Ecuador, Costa Rica, Panama and Colombia, terminal operators in the 

US and Europe, the world's leading shipping banks and broking houses 

as well as trade associations, cargo interests and fruit importers on all 

continents. It is also circulated within the European Commission and the 

World Trade Organisation. 

As well as the weekly Reefer Trends report it provides a separate online 

daily news service, covering developments in the global fruit, banana and 

logistics industries. The daily news is e-mailed direct to the desktops of 

several thousand subscribers worldwide. 

Reefer Trends' consultancy clients include shipbuilding yards, banana 

majors, banks, brokers and equit ies analysts. Reefer Trends provides sector 

reports and forecasts for brokers and charterers. It has also acted as an 

expert witness in a chartering dispute. 

For more information on subscriptions, please contact: 

info@reefertrends.com or visit www.reefertrends.com 

reefertrends 



Marke+ sheet fas+ern Europe 
vocAoo is still little known by consumers 
in the countries of Eastern Europe. The 
enormous Russian market of more than 
140 million people takes hardly 1 000 

/r.,port statistics 

_____ tonnes of the fruit. The eight new 

member-states (NMS) in the east of the EU (Estonia, 
Hungary, Latvia, Lithuania, Poland, the Czech 
Republic, Slovakia and Slovenia) account for 3 000 t between them. The growth potential of 
these markets is therefore substantial in the medium term, especially as economic growth 
should continue to be fairly strong in the coming years (forecasts of more than 5.5% per year in 
most cases). Nevertheless, reaching this important potential consumption requires considerable 
efforts in communication. 

£astern Eu rope • Avo cado 
Year·to-vea r vo(uMes iMpo rted (ton nes) 

1999 2000 

Poland 521 .1 740.7 
Czech Rep. 124.1 152.3 
Latvia 145.6 207.1 
Lithuania 83.9 131.2 
Sloven ia 61 .3 85.8 
Hungary 64.2 74.5 
Slovakia 32.6 42.3 
Estonia 24.5 33.7 
Total 8 NMS 1 057.3 1 467.6 
Russia 948.0 820.0 £astern Europe 

Avo cado 
Co nsuMp+ion 
per person 

Source: Eurostat, FAO 

Latvia 
Slovenia 
Lithunia 
Czech Rep. 
Estonia 
Poland 
Slovakia 
Hungary 
8 NMS 
Russia 

Popu lation 
(million) 

2 307 
1 984 
3444 

10 236 
1 323 

38 587 
5 402 
9 877 

73 160 
143 246 

Source: Eurostat, FAO 

Tonnes 

Israel 
Spain 
South Afr ica 
Netherlands 
Kenya 
Greece 
Domin ican Rep. 
Italy 
France 
Brazil 
Germany 
Others 
Total extra-EU 
Total intra-EU 
Grand total 

Source: Eurostat 

1999 

297 
352 
178 
134 

35 
4 

28 
6 
8 
2 
0 

15 
548 
509 

1 057 

Consumption 
(g per year) 

297 
101 

82 
62 
57 
25 
18 
17 
43 

8 

2000 

495 
380 
315 
175 

29 
24 

6 
16 
18 

1 
0 
9 

854 
613 

1 467 

2001 2002 2003 2004 

779.2 921.9 753.8 974.0 
167.0 281.6 284.1 630.0 
195.9 265.9 233.0 685.0 
139.3 216.4 196.7 282.0 
108.7 150.7 109.5 201.0 

77.2 88.6 95.6 171.0 
52.8 69.7 57.1 96.0 
28.0 39.3 39.2 75.0 

1548.1 2034.1 1769.0 3114.0 
381.0 690.0 1057.0 1106.0 

8 WMS • Avocado 
Main supp(ier countries 

2001 2002 2003 2004 

596 878 495 373 
424 249 374 515 
299 550 401 18 
115 200 175 1364 

34 78 172 63 
22 22 76 35 

7 5 14 0 
16 7 7 50 

5 3 3 78 
5 16 4 1 
2 0 23 486 

22 27 23 133 
964 1 552 1 109 483 
584 483 660 2633 

1 548 2 034 1 769 3115 

81_ 



Market sheet United States 
Ith some 350 000 tin 2003, the 
United States is in second position 
behind Mexico in terms of volumes 
consumed by virtue its position as 
the second-largest producer and 

importer in the world. Demand has increased 
strongly since the end of the 1990s thanks to an exemplary marketing policy initiated by 
Californian producers and the strong growth of the Hispanic market. Consumption has thus 
nearly doubled in 10 years to 1 kg per person per year. Domestic production is still the main 
source of supply but the proportion of imports is increasing. Sanitary protection measures are a 
condition for access to the market. Chile is still the largest supplier but its supremacy is being 
challenged by Mexico, which has increasingly broad market access thanks to NAFTA (North 
American Free Trade Agreement). 

eve(op~en+ of consu~ption 
The volumes sold have tripled in 10 years. This dynamism is explained by two main features. Firstly, the quantities pu r­
chased by the increasingly large Hispanic population have increased stro ngly. Secondly, Californian producers ' deter­
mination to invest in strong marketing has paid off, especially with the original segmentation by r ipeness concept cal­
led Ripemax™. Domestic production of 200 000 t 
covers slight ly more than half of requirements. 
Imports have more than doubled in 10 years to close 
to 140 000 t to handle this growth. The market should 
continue to grow in the years to come for the two 
reasons given above. 
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USA - Avocado 
Main origins 
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20 ---::::::::::;;;;;;;;;:::::::-::;;;,---- - Drastic sanitary protectio n 
measures offic ially aimed at 
protecting do mestic prod uc­
t ion from fruitfly govern access 
to the market. Thus only the ori­
gins w ith APHI S (Animal and 
Health Administration Service) 
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-- Dominican Republic 
Source : USDA 
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--Others 

accreditation have access to the 
US market . Chile has been shipping avocado since the mid-1980s and supplies tw o-thirds of imports. Mexico's 
share has tended to increase strongly in recent years at the expense of the other o rigins. The opening of t he 
market to avocado from Michoacan w ithin the framework of NAFTA has broadened considerably in recent years, 
with regard to both the sales calendar (all the year round since February 2005) and the number of destination 
states (19 in 1997, 31 in 2001 and then extensio n to the 47 non-producer states in February 2005). A large propor­
tion of imports is handled by businesses marketing or produci ng Californian avocado. 

FOCUS AVOCA!>O 

2003 



California 

Chile 

Mexico 

New Zealand 

Dom. Rep. 

ut,t,(v ca(endar - Hass avocado 
Jan. Feb. March April May June Ju ly Aug. Sept Oct. Nov. Dec. 

• Normal • Peak Limited 

Hass size 48-50 

rices o.o 50 ··---·-·----· ..... _ ................. ____________ ----------------------
-"' 

Prices obviously follow trends in overall 
supply (mainly from California, Chile and 
Mexico). Peak supply periods for 
imported avocado (from mid-January to 
mid-February and from mid-October to 
mid-November) and for domestic 
production (August) cause sign ificant 
price decreases. Prices tend to increase 
during periods of smaller supplies (in 
December, with the ending of the 
Chilean season at the beginning of March 
and that of t he Californ ian season in 
September) and du ring periods of 
intense promotion (the Superbowl at the 

! ~ . 
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Week 

- California - Chile - Mexico 

Source: AMS-USDA 
Chile and California: Los Angeles market; Mexico: New York market 

beginning of February and the Cinco de Mayo celebrations in part icular). US 
authorisation for Mexico to market avocado all the year round from the beginning of 
February 2005 onwards could have an impact on the annual price profile. Income per 
hectare has tended to increase markedly, especially since the end of the 1990s. 

rol\\otion 

USA - Avoca~o 
Who(eu(e prices 

(100)/100'1) 

The promotion policy set up by Californian growers is exemplary in several respects. Firstly it has been running 
for over 40 years (more than USD300 million was invested from 1961 to 2003, funded solely by Californian 
growers). Since 2003, it has also involved import stakeholders with the setting up of the Hass Avocado Board that 
levies 2.5 cents per pound of avocado sold in the USA, whatever the origin. The funds collected are used by the 
Cali fornia Avocado Commission (CAC) and importers to finance coordinated promotion operations. Adverti sing 
aimed at consumers concentrates on the health aspects (preventio n of cancer, the 
'5-a-day' campaign). It is also aimed at developing festive sales throughout the 
year (the Superbowl, the Cinco de Mayo and above all periods not hitherto 
covered such as St Patrick's Day, Christmas, etc.). Operations aimed at 
professionals concern market ing in particular ('pre-conditioned' fruits 
whose maturation process has been initiated and the Ripemax™ range 
with three different levels of maturi ty) and promotion of awareness 
among the catering t rade cl ientele. 

onsul\\t,tion t,rofi(e 
The consumption level is strongly conditioned by the ethnic background 
(product penetration of 47% among Hispanics in comparison with 17% among 
Afro-Americans). This factor accounts for the very uneven distribution of the 
volumes sold. About two-thirds of sales are in the West coast states and along the 
frontier with Mexico (mainly California, New Mexico and Texas), that nonetheless 
represent on ly about a quarter of the population of the United States. Less than 20% is sold in 
Florida and the East coast states, w hich are nevertheless home for 50% of the population and the 
growth potential is very large (as in the states in the centre of the US). Avocado tends to be eaten 
most by college-educated city-dwellers with high incomes. 
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ith 120 million high-income 
consumers, the Japanese market 
appears to be very attractive. 
However, fruits are not part of the 
basic Japanese diet, which is 

developing but is still very traditional. Fruit 
consumption is therefore fairly modest. Avocado is a minor imported fruit in comparison with 
banana and grapefruit, but quantities have increased strongly since the end of the 1990s even 
though the economic situation has been difficult. 

Deve(op~en+ 
of consu~ption 

Japan has no avocado production. The climate is not suitable on the four main islands, located north of the 32nd 
parallel. Significant quantities of pineapple are grown in Okinawa province 
where the climate is tropical but there is no avocado. The 
fruit was not known in Japan until the beginning of the J a an - Avocado - Cor,S'Ul\,k+ion 
1980s and supplies consist solely of imports whose 29.0 
volume was controlled until 1990. Real interest in 
avocado has been displayed only recently, at the end of 24.0 

the 1990s. However, volumes increased rapidly, 
"' especially thanks to promotion operations by American ~ 

operators in spite of a general recession in fruit imports .8 14.1 13.6 

because of the very difficult economic situation. g 10.8 

Nevertheless, they did not reach 30 000 t in 2004. Per 
capita consumption is currently some 250 g per year 
(i.e. one size 16 fruit). 
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Access to the market is subject to 
sanitary protection measures 
reputed to be the strictest in the 

world. Drastic controls are 
performed in a limited number of empowered ports in order to check that the fruits meet the requirements of 
the Plant Protection Law (phytosanitary protection measures, especially with regard to fruitfly) and the Food 
Sanitation Law (sanitary protection measures). The market for avocado, like that of most imported fruits, is 
centred on a markedly dominant supplier. Mexico ships more t han 95% of supplies. The United States, the 
historic origin that made a substantial contribution to market development, has practically disappeared from the 
scene (under pressure from Mexican competition and increasing demand on the home market) . New Zealand 
has shipped a significant proportion of fourth-quarter supplies since 2002. Exporters have grouped to penetrate 
the market under the Avanza brand. Chile has also been noticeably present during the same period since 2003. 
American companies (fruit multinationals or operators special ising in avocado) handle practically all imports. 



Mexico 

Chile 

New 
Zealand 

Japan -Avoca<Jo - Supply ca(en<Jar 

Jan. Feb. M arch April May June July Aug. Sept. Oct. Nov. Dec. 

rice trend 
The increase in the quantities imported has resulted in a distinct 
decrease in the average annual price (estimated from customs 
values). Prices are still nevertheless distinctly higher than those in the 
USA for Mexican operators, even though the gap is closing (about 20% in 
2004). Monthly price movements follow the cost price of Mexican goods. 
Prices increase from January to June and peak until July-August. The arrival of 
the new harvest causes a decrease in August-September that continues unti l 
December. The decrease in the fourth quarter tends to be increasingly marked with the 
increasing arrival of fruits from Chile and New Zealand. Retail prices are some JPY 200 per 
European standard size 16 fruit (i.e. about EUR 1.50). 
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SHIPS CAN'T GO ANY FASTER. 

SO WE'VE MANAGED TO MAKE YOlJR CARGO AGE SLOWER . 

... - ------ -· - - --~-

Even if the trip lasts 20 days and the container sits in the shipyard for three 

more, after two weeks on the shelf, your product will still be in peak-market 

condition. Because our new AFAM+ technology maintains the right CO2 level 

throughout the container. This allows your product to preserve its taste, 

texture, color and appearance. And you to preserve your reputation. 

An (/jj mllfland.business 

www.thermoking.com 

[gj]. THERMO KING 
FRESH IDEAS. FLEXIBLE SOLUTIONS. 



Pos-+·harves-+ 
P ost-harvest management of fruits is of prime 

importance. It affects both quality and yield as losses 
can range from 5 to 50%. 

1he specia( fea+ures 
of c(i~a c+eric frui+s 

Climacteric fruits have special pf-'o/siological 
characteristics. They must be harvested after reaching a 
sufficiently advanced stage of development and hence of 
maturity. It is only then that they are capable of 
synthesising sufficient amounts of ethylene to be able to 
start ripening (a strong increase in respiration that 
physiologists refer to as the 'climacteric' marks the start 
of deep-seated physiological changes). Only mature 
fruits will display satisfactory organoleptic characteristics 
once they have ripened. 

Avocado is a singular climacteric fruit. It can only start the 
ripening process after it has been picked. One of the 
best ways of storing the fruit is therefore to leave it on 
the tree. Some varieties can remain on the branch for 

several months, depending on the season. Suitability for 
'tree storage' is generally very small or non-existent for 
West Indian cultivars but marked for hybrids, especially 
for Guatemalan x Mexican crosses. Nevertheless, 
prolonged storage can have a negative effect on 
production in the following season. 

These physiological considerations highlight the 
importance of the harvest date. Several variables that 
depend on the variety and the producer country 
concerned are to be taken into consideration to judge 
the optimum stage of maturity. Visual appraisal, fruit 
weight and diameter and the number of days after 
flowering give useful information but this is not accurate 
enough. Determining the matter content-strongly 
correlated with the oil content-is the most commonly 
used method. Appraisal of the stage of maturity is 
completed by analysis of enzymatic activity, electrical 
conductivity, aromatic compounds or precursors or by 
tasting tests when the fruits have ripened. 

Packing 
Fruits with the 
desired maturity 
index are sorted, 
washed and 
graded before 
packing. Each 
market has its 
own packing 
requirements. 

E.urot,e • AvocatJo • 1/-•((g ~ox 
'.35 X 2.8.5 X 9 Cl\'I Jat,ar, • AvocatJo • 6-((g ~ox 

J/.'.3.9 X '.3'.3.1 X 11 Cl\'I I Weight (g) •••••••••••• : ••••••••••..•••• . Size 
Weight (g) ..••••••...•..••.•••. • Size 461-475 ............. .. . .'; ... . :' . ....... . .......... 8 

366-400 ... . ......... --:- ....... . .... . ": . . ... . . ....... 10 340 ............................... 18 

306-365 ........... : .......... . .. . ... . -: .. .......... 12 298 .............. . .. . ............ 20 
~-

266-305 ......... . ........... . .. . ......... . . ....... 14 241 ........................... 24 
. ' V 

236-265 ...... . .... . . 1 • • ••• • •• • ••• ••••••• • ••••••••••• 16 196 ....................... .30 

211-235 ....... . ...... . · ... : . . -..... . .............. 18 156 ................ .35 

190-210 . . ......... . .................... . ...... 20 I 176-189 .......... .. ..... . .... . ............. 22 
156-170 .............. . ................. 24 

146-155 ........................... 26 USA· AvocatJo 11.'.3'1-· 

USA • AvocatJo 
5.67-((g ~ox 

Weight (g) .................... Size 
422 .............................. 14 
377 .............................. 16 
340 .............................. 18 
298 ............................ 20 

241 .......................... 24 
196 ...................... 30 

156 ................. . 35 

((g ~ox 1/-'.3 x '.32..6 x 17.5 Cl\'I 

Weight (g) ...................... . Size 
422 .................................. 28 

377 ................................... 32 
340 ................................... 36 
298 .................................. .40 
241 ................................. .48 

196 ................................ 60 
156 ............................. .70 

122 .......................... 84 
102 ......... . ............ 96 
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Storage 
Cooling 

The temperature is lowered to slow the metabolism of 
the fruit so that it can be stored. This slows ethylene 
synthesis and its effects. It is therefore sought to bring 
the fruits to the best temperature for storage as rapidly as 
possible after harvesting (ideally in less than 6 hours) . 
The duration of cooling depends on the initial and final 
temperature of the fruit and on the ambient air 
conditions (temperature, wind velocity and relative 
humidity). The t ime necessary varies from 8 to 10 hours. 
It is important to halt the cooling phase 2°C before the 
final temperature desired to be sure not to reach 
temperatures that are too low and that might damage the 
produce. 

Refrigeration 

Optimum storage temperatures vary according to the 
variety, the period of the season (maturity) and the 
storage period desired. In general, the temperature for 
mature avocado ranges from 5 to 12°C with atmospheric 
relative humidity of 85 to 95%. The more del icate end-of­
season fruits are stored in the lower part of the 
temperature range. 

For 'Hass', physiologists advise the maintaining of fruits 
at 5 to 7°C at the beginning of the season and 4.5 to 5.5°C 
at the end. More than four weeks of storage at these 
temperatures is not recommended. The optimum 
temperature range for 'Fuerte' is 6 to 8°C but not for 
more than three weeks. In practice, professionals keep 
all the classic commercial varieties at between 5 and 6°C. 

Temperatures must be strictly controlled to prevent any 
fluctuation. Movement of air is also regulated. Heat is 
released during the starting of the ripening process and 
th is must be taken into account. Respect of the cold 
chain is of crucial importance. 

Controlled atmosphere 

Controlled atmosphere is widely used for long transport 
and can lengthen the duration of storage. Low 02 levels 
combined with high CO2 reduce respiration and ethy­
lene production. An 02 content of 2 to 5% and CO2 at 3 
to 10% are generally used. The main classic commercial 
varieties can thus be stored for 5 to 6 weeks and even 
longer for 'Hass'. The effects of unsuitable 02 and CO2 
levels are described in the paragraph ent itled 'Main types 
of post-harvest physiological deterioration' below. 

Alternative technologies for long storage 

Treatment with 1-MCP. Application of 1-MCP (1-methylcy­
clopropene) is reported to limit the internal symptoms of 
ch illing injury (dulling of the pulp, vascular browning) in 
fruits stored for more than four weeks. The technique is said 

to give good results especially for the green varieties that 
are less suitable than 'Hass' for long storage (with respect of 
the standards in force). It has been used on a proportion of 
the South African harvest for three years. 

Step-down temperature 

This technique has been used in the South African 
avocado sector for several years to conserve fruit quality 
and reduce internal symptoms of chilling injury. The 
storage temperature is lowered in steps (1 to 2°c each 
week) during transport, with care taken not to descend 
lower than 3.5°C. There are procedures (temperature and 
duration) for the different cultivars and regions of South 
Africa. 

The ideal temperature for ripening is 15 to 20°C. Above 
25°C, ripening is irregular, unpleasant flavours appear 
and the risk of rot increases. This natural process can also 
be controlled. Treatment with ethylene (100 ppm at 20°c 
for 12 to 72 hours depending on the maturity of the fru it) 
speeds up ripening by 3 to 6 days. It is possible to obtain 
fruits at an even stage of ripeness in chambers in which 
temperature, relative humidity and ethylene content are 
the main parameters controlled. Nevertheless, ripening 
still depends on the initial stage of maturity of the fruit. 

1he ~ain precautions- to be 
taken in s-hops-
Avocado fruits are very sensitive to impacts and to 
pressing by consumers. Ripe and nearly ripe fruits must 
be stored at lower temperatures (1 to 6°C). Misting is not 
recommended. 

Ma in +v p es- of po s-t·h a rv es-+ 
1>hvs-io(ogica( deterioration 
of avocado 

Storage-related damage 

Chilling injury. This damage is 
caused by low temperatures­
generally lower than 3°C-or 
by prolonged storage. The 
symptoms may appear three 
days after packing during storage 
and more often when the fruits are 
removed from the cold room. Symptoms 

of chi lling injury 
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Two forms of chilling injury are observed. The symptom 
of internal chilling injury is a browning of the pulp 
starting at the base of the fruit and sometimes vascular 
browning in the same area. In 'Fuerte', this disorder takes 
the form of small dark spots in the pulp. The symptoms 
of external chilling injury are irregular black spots on the 
epidermis. They may appear during storage and most 
frequently when the fruits are removed from cold 
storage. 

02 deficit and excessive CO2. Too great a decrease in the 
02 level (in particular to less than 1%) can cause irregu­

- lar brown spotting of the epidermis 
:~.that can spread to the pulp. Too 

''.,\ high a CO2 level (over 10%) 
~ . 

Symptoms 11 /,.~~-·"- can cause d1scol-
of 02 deficit 1 / ~ ~ - oration of the 

y 

\ epidermis and 
/the deve Io p­

/ ment of unpleas­
' ,"'/ant flavours, espe-
1cially when the 02 level is 
/ low. 

1 

Fungal infection in the field revealed 
during or after storage 

The control of fungal diseases requires effective orchard 
man agement and appropriate treatments before the 
harvest. All bruising of the fruits must be avoided at the 

post-harvest stage, they must be 
refrigerated rapidly and the cold 
chain maintained. 

Anthracnose. This is the most fre­
quent disease during storage and 
is caused by infection of the fruit 
by Colletotrichum gloeospori­
oides in the orchard and appears 
only during ripening. It causes 
serious necrosis. Ordinary small, 
scattered injuries develop into large 
circular brown spots on the epider­
mis. The underlying pulp blackens and 
the rot reaches the stone. The rate of 
development of this rot depends on the 
transport and storage temperatu re and 
above al l the state of maturity of the fruits. 

Damage caused 
by anthracnose 

Stem-end rot. This disease is also caused by infection by a 
fungus, Botryodiplodia theobromae. Small pale brown 

spots appear initially in the 
stem zone. The rot 

spreads rapid ly to 
the rest of the fruit. 

The pulp is then 
'\ infected to the 

'.i stone. Any injury 
j in the epidermis 

Ii favours infection 
; by the pathogen. 

Symptoms 
of stem-end rot 

Avocado - Post-harvest diseases 
caused t,v pathogenic fungi 

Pathogen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Disease 
Alternaria spp. . . . . . . . . . . . . . . . . . Black rot 

Botryodiplodia theobromae . . . . . . . . . . . . . . . . . . . . Stem-end rot 
Botryosphaeria ribis (Dithiorella gregaria) . . . . . . . . . . . . . . . . . . . . . Stem-end rot 

Colletotrichum gloeosporioides. . . . . . . . . . . . . . . . . . . . ... Anthracnose: black rot 
Fusarium spp. . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . Stem-end rot 
Penicil/ium expansum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Blue mould 
Pesta/otiopsis perseae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Brown spots 

Phomopsis perseae . . . . . . . . . . . . . . Brown rot 
Phytophthora citrico/a . . . . . . . . . . . . . . . . . . . . . . . . .. . Small surface injuries 

Pseudocercospora purpurea . . . . . . . . . . . . . . . . . . . . . . . . . . . . Soft rot 
Rhizopus sto/onifer. . . . . . . . . . . . . . . . . .. Corky patches on epidermis 

Trichothecium roseum. . . . . . . . . . . . . . . . . . . . . . Pink rot 
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Wu+ri+ion 
" 

Avocado - f,/utritive va(ue per 1 oo !I 
(equiva(ent of half of a size 2.0 avoca<:Jo) Main(v 'Hass' frorv. California 

Nutrient Value Properties -------------------------------1 
: erg: • -------- ·:-:--- . -------- - - - ----------i, 

(697 kl) ~ 

I 

Water (g) 
Protein (g) 
Carbohydrate (g) 
Lipids (g) 

of which saturated 
of which polyunsaturated 
on which mono-unsaturated 

Cholesterol 

\ Fibre 

\ M;oernls 

Beta sitosterol (mg) 

Calcium (mg) 
Phosphorus (mg) 

i 
Sodium (mg) 
Potassium (mg) 
Iron (mg 
Zinc (mg) 
Copper (mg) 
Manganese (mg) 
Selenium (µg) 
Magnesium (mg) 

Vitamins 
Vitam in C (mg) 
Thiamin (mg) 
Riboflavin (mg) 
Niacin (mg) 
Pantothenic acid (mg) 
Vitamin 86 (mg) 
Folate (µg) 

Vitamin A (IU) 
Vitamin E (mg) 1'.J.;'• 

72 
2 
9 

15 
2 
2 

10 

0 
76 
6.8 

13 
54 
8 

507 
0.6 
0.7 
0.2 
0.1 
0.4 
29 

8.8 
0.1 
0.1 
1.9 
1.5 
0.3 
89 

147 
2 

Including glutathione, that has antioxidant properties 

Helps to lower blood cholesterol levels 
Oleic acid plays a role in maintaining an optimum level 
of 'good cholesterol' (HDL) in the blood 

Helps to decrease b lood cholesterol levels 

Important for bones 
Essential for healthy bones and teeth 

Important for nerves and muscles 
Important for the t ransport of oxygen in the blood 
Important for skin 
Enhances cell growth 
Important for the good functioning of metabolic reactions 
Important for cells 
Excellent for muscles and nerves 

Stimulates natural immune responses 
Important for nerves 
Important for energy, nerves and skin 
Excellent for the skin and brain activity 
Important for the metabolism as a whole and for healthy hair 
Nerves and blood 
Important for t he nervous system; helps to prevent 
congenital malformation 
Important for eyes and skin 
Antioxidant, slows cell ageing 

I 

Vitamin K (µg) 21 

Beta-carotene (µg) 
~-~ 

63 
Alpha-carotene (µg) 24 
Beta-cryptoxanthin (µg) 27 
Lutein + zeaxanthin (µg) 271 

( 

l ... O ... t ... h_e_r---~--------------A_n_t_i--o-xi_d_an_t_; _si_o_w_s_c_~ ... de-~-e ... n ... e,..ra ... ti .... o_n __ ____ ~ _ _J 
Source: US Department o f Agricu lture, Agricultural Research Service, 2003. USDA Nutrient Database for Standard Reference, 
Nutr ient Data Laboratory Home Page, http://www.nal.usda.gov/fnic/foodcomp 
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• Le Ci rad est l'lnstitut franc;ais de recherche 
agronomique au service du developpement 
des pays du Sud et de l'outre-mer franc;ais. 
JI privilegie la recherche en partenariat. 

• II intervient par des recherches 
et des experimentations, des actions 
de formation, d'information et d'innovation, 
et des expertises. 

• Ses competences relevent des sciences 
du vivant, des sciences humaines et des sciences 
de l'ingenieur, appliquees a !'agriculture 
et l'alimentation, a la gestion des ressources 
naturelles, et aux societes. 

De artements 

Cultures annuelles 

Cultures perennes 

Productions fruitieres et horticoles 

Elevage et medecine veterinaire 

Forets 

Territoires, environnement et acteurs 

Amelioration des methodes 
pour !'innovation scientifique 

Donnees-cles 

1850 agents, dont 950 cadres ; 270 doctorants, 
600 stagiaires accuei llis chaque annee 

Un budget operationnel de 190 millions d'euros 

Une presence permanente dans l'outre-mer 
franc;ais et dans une quarantaine de pays 
etrangers sur 3 continents: Afrique, 
Amerique latine, Asie 

Une cooperation reguliere 
avec plus de 90 pays 

Une organisation en 7 departements 
et 60 unites de recherche 

La biodiversite au Cirad 

• L'objectif du Ci rad est d'associer gestion de la biodiversite et production agricole 
dans les pays en developpement. JI s'agit d'aider les societes du Sud a produire 
pour leurs besoins et a preserver Jes espaces ruraux et naturels, en prenant en compte 
la pluralite des usages et des interets lies a la gestion de cette biodiversite. 

• Afin d'elargir la diversite genetique des especes utiles, une partie des recherches 
du Ci rad portent sur la gestion des ressources genetiques. 

• Le champ d'investigation est celu i de l'agrobiodiversite, c'est a dire les especes cultivees 
ou utilisees par l'homme, Jes ecosystemes naturels ou cultives dans lesquels 
on les trouve, ainsi que les especes sauvages associees qui contribuent 
au fonctionnement de ces systemes. Le Cirad s' interesse egalement aux methodes 
de gestion des forets tropicales, aux " fronts pionniers » oil la d iversite biologique 
est menacee et aux zones d'interface entre les aires protegees et les territoires agricoles. 
Enfin, des travaux sont menes sur l' impact environnemental des especes envahissantes 
et Jes interactions entre ecosystemes insulaires et activites humaines. 

r 

• )' 
• les~gents du Ciraddans !e monde 
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1he Mar((et Wews Service 
for fruits and Vegetaf,(es 

The Market News Service (ODM -
Observatoire des marches) is a decision­
support instrument. As part of CIRAD's 
Fruit and Horticultural Crops Department, the 
ODM backs different research and development 
activities and serves public authorities, international 
institutions and commercial stakeholders from both developing 
and industrialized countries. It conducts leading-edge research in economic 
intell igence and modelling. 

Analyses conducted by the ODM are based on an information witch-data 
organized within and efficient information system-and on a steady interaction w ith 
a network of professional and instit utional contacts w orldwide. 

This econo mic inte lligence unit disseminates information and stud ies via many 
_ difJe_r_e.n.Ls.p_edaltzed m edia t hat target diffe rent audiences, ie m agaz ines and 

newsletters (FruiTrop, Info Banane, weekly market trends reports, etc.) and annual 
statistical directories. The ODM organizes and coordinates professional meetings, 
which provide an ideal setting to foster dialogue between 
professional stakeholders and scientists. Final I}/ 
part of its activity is to provide counselling to ~ 
companies and public authoriti es 
draw ing up effect ive policies. 

odm@cirad.fr 
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CIRAD is a French agricultural research centre working for international development. 
Most of its research is conducted in partnership. 

CIRAD has chosen sustainable development as t he cornerstone of its operations worldwide. 
This means taking account of the long-term ecological, economic and social consequences 

of change in developing communities and countries. 

CIRAD contributes to development through research and t ria ls, training, dissemination of information, 
innovation and appraisals. Its expertise spans the l ife sciences, human sciences and engineering sciences 

and thei r application to agriculture and food, natu ral resource management and society. 



APEAM (Association de Producteurs et Exportateurs des Avocats du Mexique) 
Emilio Corranza 16 - col. Centro c.p. 60000 - Uruapan - Michoacan - Mexico 
Votre contact APEAM pour la France: Frederik van der Monde: 00 32 477 61 65 82 e-mail: fvdm@newton21.be 



The personal touch 




