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Abstract
With the ever growing supply of avocados to the international market, fuelled by increased
demand for the fruit, it might be assumed that the consumer is generally satisfied with the quality
of the avocados that are available. Unfortunately, this is often not the case and substandard
avocados are commonly being sold to the general public. Perhaps even more worryingly, the
development of the “ready-to-eat” market – which is meant to guarantee that the consumer is
supplied with top-quality avocados, has not met this objective. Customers are often extremely
dissatisfied with the quality of the avocados that they buy, and are not confident that pre-ripened
avocados will be of good quality. These quality issues are international, regardless of country of
origin and irrespective of the market in which the fruits are being sold.
The increased demand for avocados has led to major expansion of avocado plantations, and the
focus has been on increasing fruit production instead of concentrating on guaranteeing good fruit
quality. Exporting avocados to distant foreign markets – often with long transport times – is a
complex procedure which requires considerable technical input from the cultivation stage, via
harvesting and packing, to dispatch and transport. Avocado cultivation is becoming increasingly
important in tropical and equatorial regions, which is associated with additional challenges that
need to be taken into account.
This presentation highlights the various parameters that influence avocado quality, and which
therefore need to be considered and managed when growing avocados for export, especially from
tropical production regions. It is emphasised that ensuring the good quality of avocados is crucial
for expanding the market and increasing demand for the fruit. The increasing supply of avocados
has resulted in the international buyer and the consumer becoming more familiar with avocados
and thus more discerning regarding fruit quality. Many markets are already distinguishing
between avocados of different origins, and are paying lower prices for fruits from countries with
poor reputations regarding quality. Quality should be the top priority for all avocado exporting
countries, and in particular for new origins wishing to establish themselves as sources of reliably
good quality fruits.

Introduction:
The international market for avocados is growing exponentially. There are various reasons for
this. Firstly, partially due to intensive publicity and awareness campaigns, consumers are
becoming more familiar with this fruit, which is tasty, versatile, and has numerous nutritional
and health benefits. Secondly, the development of the “pre-ripened avocado” market has further
stimulated consumption. This “avocado success story”, together with considerable trade press

coverage often citing the huge potential for development of this market, have encouraged the
planting of avocado trees on an unprecedented scale (often in regions without a history of
commercial avocado production). As a result, many more avocados are now being supplied to
the international market, and these volumes will increase dramatically as newly planted orchards
come into production.
However, all these extra avocados will need to find buyers. While the very high per capita
Mexican avocado consumption is often cited as being proof that there is great potential for
growth of the avocado market, it should be noted that – despite the concerted efforts of numerous
avocado promotional campaigns – no other country has ever attained anywhere close to
Mexico’s per capita consumption. Thus, although the potential market growth is considerable, it
is not infinite, and in the currently most attractive markets of Europe, the United States and Asia,
only the best quality fruits will be acceptable once a certain level of market penetration has been
reached.
Unfortunately, the situation today is that, despite numerous technological advances, severe
quality issues remain common. A lot of substandard avocados are being exported to (and often
flooding) the market. In addition, it should be noted that the pre-ripened avocado outlet has not
resulted in improved eating quality. These are not just European issues - such quality problems
are of all origins and in all markets. Many in the avocado industry are reluctant to accept this,
and are not focussing on following correct procedures and practices to ensure good quality.
Rather, efforts are being concentrated on expanding production and increasing fruit yield. It is
common practice to either deny the existence of quality defects, or to blame them on shipping
companies or those handling the fruits later in the distribution chain. It should be emphasised that
the majority of quality issues actually originate in the orchard or during harvesting or packing.
Furthermore, many producers incorrectly believe that avocados that are exported to closer
markets have fewer quality defects due to shorter transport times. However, North Americans as
well as Europeans also report problems with avocados produced in nearby regions.
The consequence of these industry denials is that many consumers worldwide are often
confronted with severe avocado quality issues. Regrettably, monitoring the experiences of the
avocado consumer has been largely overlooked, and addressing the frustrations of the consumer
when paying a high price for poor quality or inedible avocados has not been considered a
priority. Dissatisfied customers will certainly not help to grow the market.
The world avocado industry needs to focus its efforts on ensuring that good-quality avocados are
supplied to the market. It should be emphasised that many markets are already differentiating
between origins, paying significantly lower prices for avocados from countries whose reputations
have been severely tarnished as a result of an unacceptably high frequency of poor quality fruits.
Avocados are now being grown in large quantities in Tropical Areas, with climates and
environments which are often favourable for increased fruit yields. However, these conditions
are sometimes very different to those in which avocados evolved. Such conditions present
specific challenges which need to be taken into account when growing avocados for export to
distant foreign markets.

This article refers to various quality defects that are commonly experienced by European
avocado consumers, and highlights that avocado suppliers need to make greater efforts to ensure
good fruit quality. The IX World Avocado Congress is being held here, in Medellin, Colombia.
Colombia is becoming one of the largest suppliers of avocados produced in tropical, equatorial
conditions. The challenges associated with growing avocados in such climates are discussed,
drawing on the avocado production experiences in other tropical regions. New production
countries should be aware that good fruit quality is essential if they are to establish a reputation
as reliable suppliers of high standard avocados on the international market.
A few examples of Consumer Feedback on avocado quality:
“My avocado had brown woody stalks coming from the top running through the middle of it. I
had to throw half of it away. It was ripe and only bought today at Aldi.” Ernie, England –
November 2018
“Just had a bad batch of avocados from Costco that made me angry. All 8 inedible.” Kathryn,
Colorado (USA) – March 2019
“These are yesterday and today’s Hass avocados from Peru. My local shop has only been
stocking avocados from Peru recently & I’ve found them to be worse than from other countries.”
Roger, England – May 2019

“Our local Lidl mixes Colombian avocados with South African ones, and doesn’t label the origin
correctly. The fruits are always too hard to eat on the date specified on the packaging”. Joëlle,
Toulouse (France) – July 2019
“On June 14 we bought two avocados, from a discount supermarket called "No Frills". They
were from Peru, and were bright green and hard, but the type was not indicated on the label.
After a few days one started to turn black, and got softer. We ate it on June 21; it was perfect
inside. We ate the second avocado when it got black and soft on 23 June. Unfortunately, parts
were a bit "mushy", and there were what I would describe as short, light brown "strings" inside.
We had to discard some of this one.” Alister, Toronto (Canada) – June 2019

Important points to consider regarding the European avocado market:


European Quality Control Staff do not always provide their suppliers with detailed,
accurate or useful feedback regarding fruit quality. Despite technological advances such
as electronic transmission of photographs, common quality defects are often incorrectly
identified. For example, any black mark on the skin of an avocado is often immediately
identified as Anthracnose infection, although several other factors can result in similar
symptoms. Such inaccurate information makes it difficult for the supplier (e.g. the
grower) to take corrective action.



Avocados are expensive items, the consumer rarely paying less than one Euro per
medium-sized avocado, prices of €1.50 or higher per fruit being not uncommon.



The price per carton paid (e.g. by the supermarket chain) to the supplier (e.g. exporter /
grower) varies considerably depending on supply and demand (dropping markedly when
the market is over-supplied). However, the sales price for the consumer is hardly ever
adjusted – the consumer often pays the same price per fruit, irrespective of whether the



price per 4 kg carton is 12 Euros or 6 Euros. Thus, it is the sales outlet (e.g. supermarket,
greengrocer or fresh produce market) that benefits from lower prices paid to the supplier.
In other words, lower prices paid to growers because of oversupply do not translate into
more sales because of more attractive prices for consumers. Accordingly, European
consumers are particularly sensitive to poor quality avocados.
GLOBALG.A.P. certification is a requirement for most European buyers. Suppliers who
are either incapable of or unwilling to acquire GLOBALG.A.P. certification, are severely
disadvantaged.

Observations regarding European pre-ripened (“Ready-to-eat”) avocados:






Consumers expect “ready-to-eat” avocados to be just that – sufficiently ripe to be eaten
immediately! This is usually NOT the case. Such fruits usually take between a few days
and a week to ripen after purchase. Packaging information and advice regarding storage
(as for “Best-Before” dates) is often misleading and usually inaccurate.
The European pre-ripeners are aware of these challenges, but the fruits that they are
supplied with are often either insufficiently physiologically mature or are over-mature,
making it difficult for them to pre-ripen avocados to appropriate ripeness levels, and
impacting on shelf-life.
When “ready-to-eat” avocados eventually ripen, quality defects are common.

Causes of avocado quality defects:
Fruit Maturity
Incorrect fruit physiological maturity at time of harvest is the primary cause of avocado quality
defects. It should be stressed that both under-mature and over-mature fruits are prone to quality
defects.
Quality defects associated with under-mature avocados are numerous. Fruits take longer to
ripen. Apart from being a problem in itself, this also allows more time for fungal infections (e.g.
stem-end rot – Everett & Pak, 2002) to develop. Immature avocados are usually bland in taste,
and can display a variety of internal quality defects. They have a greater risk of being affected by
chilling injury, necessitating higher transport temperatures to avoid this, thereby increasing the
risk of in-transit fruit ripening.
For dark-skinned avocados (e.g. Hass), there is a higher risk of under-mature fruits having skins
(exocarps) which will not darken completely or uniformly upon ripening – i.e. unattractive fruits.
In some production regions, this phenomenon is at least partially linked to lack of sunlight and /
or insufficiently low night-time temperatures, these parameters being necessary for synthesis of

the anthocyanin pigments responsible for the skin darkening (Cox et al. 2004, Donetti and Terry
2011, Mathaba et al. 2015., Nelson 2017).

At the other end of the spectrum is over-maturity, the importance of which is generally
downplayed by the international avocado industry. Greying / browning of the fruit mesocarp
(“Grey Pulp”) is almost always associated with over-mature fruits (Nelson 2006). The risk of
post-harvest rot development (e.g. Anthracnose) is also higher for over-mature avocados. One of
the biggest challenges with more mature fruits is avoiding in-transit ripening, which greatly
increases the risk of severe internal defects. This often necessitates using lower shipping
temperatures, which can also adversely affect quality. Furthermore, upon reception, such fruits
have very limited shelf-life.

It is important to note that various factors influence the minimum and maximum recommended
maturity levels at the time of harvest – Alternate bearing, rainfall (dry matter content
determinations are less accurate during wet years), soil nutrient imbalances, as well as the
position of a fruit on the tree. Furthermore, multiple fruit-sets result in great variability in
maturity levels on a single tree. In the main Mexican avocado production areas (Michoacán and
Jalisco), four annual fruit-sets are common for Hass, complicating harvesting protocols and
requiring highly skilled teams to pick correctly mature fruits.
Fruit dry matter content is the main indicator used by the international avocado industry to
determine fruit maturity levels. It is my firm belief that microwave dry matter testing is an
accurate and quick method if done correctly.
Regardless of the procedure used for dry matter determination, which fruits are tested will
greatly influence the results obtained for an orchard. Proper sampling protocols should be
established and followed for each orchard, selective picking is almost always necessary, and
orchard maturity levels should be monitored regularly both prior to and during the harvesting
season.
Climatic conditions:
Weather has a major impact upon fruit quality. Frost can cause external and internal chilling
injuries. Rain, mist and high relative humidity levels can delay fruit maturity due to lack of
sunlight. Humid conditions are also favourable for fruit fungal infection, and fruit exocarps are
more prone to lenticel damage and physical injuries. Wind and hail cause physical injuries to
fruits while extreme heat and drought can result in smaller (less marketable) fruits (e.g. Hass),
and can cause metabolic changes affecting fruit development and quality.

Minimal diurnal temperature fluctuations / insufficiently cool temperatures can result in multiple
flowerings. Under such conditions, Hass-like cultivars may produce fruits with skins which do
not darken uniformly upon ripening.
Inadequate Disease Management:
Quite apart from the fact that poorly managed orchards can lead to poor fruit yield, sick trees,
and even to tree death, such orchards have a much higher likelihood of post-harvest fruit
infections (in particular, stem-end rot infection at harvest). It is unfortunate to note that copperbased orchard spray treatments are not always applied sufficiently frequently. Good orchard
management and harvesting protocols are crucial for reducing infection in the field. Likewise,
fruits need to be thoroughly washed and cleaned at the packhouse to reduce phytosanitary risks
(e.g. Listeria).
Poor harvesting and packing practices:
Very bad harvesting and transport to packhouse practices are common, with basic protocols not
being adhered to. It is not unknown for fruits to be delivered to the packhouse several days after
harvest, which will almost certainly result in climacteric ripening being triggered, and ripe
quality being compromised. Picked avocados need to be transported to the packhouse as soon as
possible after harvest (Arpaia et al.1992). Inappropriate fruit cooling procedures at the
packhouse can also negatively impact upon quality.
Transport time from packhouse to overseas market:
The incidence of avocado quality defects increases exponentially when time from packing to
delivery to Receiver exceeds 35 days (Eksteen et al., 1998, Everett & Pak, 2002, Nelson 2010).
This remains a fact despite the widespread use of various technologies to delay fruit ripening. It
should be noted that the majority of the avocados being sold in Europe originate from countries
with a minimum of three weeks transport time, four weeks or longer from packing date being
common (discounting shipping delays). Under good market conditions it usually takes a
minimum of an additional week following European delivery, before the fruits are received at
their final sales outlet; and poor storage conditions can further impact on fruit quality.
Inappropriate temperature management:
The necessity of managing temperature correctly cannot be over-emphasised. Fruit maturity
levels impact upon the maximum and minimum temperatures that should be used to transport
avocados (to avoid either chilling injuries or in-transit ripening). Different cultivars have greater
or lesser tolerance to cooler temperatures. In some cases, it is preferable to use gradual in-transit
temperature decreases.
Furthermore, any break in the cold chain (e.g. during trans-shipments) greatly increases the risk
of triggering in-transit climacteric ripening and thus of quality defects (Dodd et al. 2007)

Low relative humidity levels during transport and storage:
Low RH either during long-distance transport, or during post-delivery cold-storage, negatively
impacts on fruit quality (Malcolm Dodd, John Bower – pers. comms.). This parameter is often
not taken into consideration.
Parameters associated with growing avocados in Tropical and Equatorial regions:
Tropical countries can be defined as those with at least part of their territory situated between the
Tropics of Cancer and Capricorn. Equatorial countries are those situated on or very close to the
Equator.
Currently, the most important equatorial avocado producing countries are Colombia, Kenya and
Tanzania. Other important tropical avocado producing countries are Australia (North), Mexico,
Mozambique, Peru, South Africa (North) and Zimbabwe.
Winter is usually non-existent (close to the Equator) or very mild (closer to the Tropics). Seasons
are usually defined more by amount of precipitation (“Rainy seasons” vs “Dry seasons”) than by
temperature.
Frost is usually absent except at higher altitudes. Extreme heat can be a problem when cultivating
at lower altitudes, but growing at various altitudes can allow for practically year-round production.
Additional specifics of growing avocados in equatorial regions:
There are minimal differences in maturity levels for fruits growing on the northern and southern
sides of the tree. However, fruit maturity levels will be more advanced on the western side of the
tree due to the strong afternoon equatorial sun.
Multiple flowering episodes throughout the year result in multiple fruit-sets with different
maturity levels. Accurate determination of maturity levels is thus a major challenge, although it
is crucial for ensuring good fruit quality. Selective picking is obligatory.
High relative humidity levels result in high orchard fungal disease pressure. A tropical
environment favours high insect pressure, necessitating good pest management strategies. Insects
are often large in tropical environments.
Learning from the Kenyan avocado cultivation experience
Along with Colombia and (increasingly) Tanzania, Kenya is one of the main equatorial countries
producing large volumes of avocados – which are mainly exported to the European and Middle
Eastern markets. Hass, Fuerte and Pinkerton are the main cultivars grown in Kenya. Their most
important avocado production region is located very close to the Equator (e.g. 1° South) and at
about 1500 meters above sea level. Because of the altitude, it rarely gets excessively hot there.

A minimum of two annual fruit-sets is common for Hass, due to minimal seasonal temperature
variations; multiple fruit-sets are equally common for other cultivars, especially Pinkerton. Very
vigorous vegetative growth necessitates regular pruning, which can compromise harvests from
one fruit-set.
The heaviest rains generally fall during the harvesting period for many growers. In 2018,
unusually heavy rainfalls during this period adversely affected fruit quality (rots, in particular,
being common).
While there are some larger and commercial-scale farmers, the majority of Kenyan avocado
farmers are small-holders with very few trees and limited agronomic knowledge, technological
input or access to modern agricultural techniques. Small-holder farms are usually not irrigated,
soil nutrient levels and fruit and leaf mineral contents are rarely monitored, and animal manure is
the most common means of orchard fertilisation. Many small-holder growers are dependent on
third-party agents for harvesting fruits and transporting them to packhouses, and the standard
method of remunerating growers encourages harvesting of all fruits regardless of fruit size or
fruit maturity level. Several very undesirable common harvesting practices have been identified.
Time between harvest and delivery to packhouse can be very lengthy, and fruits are often
transported under extremely poor conditions which increase the risk of fruit injuries and of
climacteric ripening being triggered before delivery to the packhouse.

The nature of the Kenyan avocado industry and numerous incorrect practices, as well as
unfavourable climatic conditions, have greatly contributed to poor fruit quality.
These problems have often been further exacerbated by shipping logistical difficulties.
As a result, Kenya’s reputation as a supplier of good quality avocados has been severely
tarnished following frequent cases of poor quality avocados being exported to Europe.
I myself recently travelled twice to Kenya to provide their avocado industry with guidance on
procedures and protocols that need to be applied urgently.
Kenyan governmental authorities and numerous role-players within the Kenyan avocado industry
are now conscious of the measures that need to be implemented and have indicated a
commitment to eliminating poor practices. Measures are being taken to educate small-holder
growers regarding growing and harvesting avocados, and attempts are being made to generalise
the use of dry matter content for determining orchard suitability for harvest. In both 2018 and
again in 2019 the Kenyan authorities prohibited exports of avocados before specific calendar
dates, in order to prevent immature fruits from being exported. Using the calendar is not an
accurate method of determining fruit maturity and this measure has thus not led to an
improvement in fruit quality.
Despite having been made being aware of the protocols that need to be followed, it will be very
challenging for many of the Kenyan avocado suppliers to meet the European market’s
requirements regarding fruit quality. Even professional Kenyan growers with better quality
avocados have been affected by their country’s poor reputation. This is a scenario that all
supplying countries should bear in mind.

Recommendations for all avocado exporting countries, and especially for equatorial /
tropical production countries:


Orchard disease management is a necessity.



The minimum and maximum maturity levels for export avocados, according to cultivar,
should be properly defined and be specified in export regulations. Selective picking based
on fruit maturity levels is crucial. This is particularly important in the case of multiple
fruit-sets.



There should be standardised protocols for sampling orchards to determine maturity
levels.



Post-harvest fungal disease control and hygiene procedures must be implemented.



Minimum quality criteria for export avocados, including maximum permissible
deviations for standards should be defined and specified.



Fruit pulp temperatures should be verified prior to dispatch from the packhouse.



Strict harvesting, cooling and packing procedures should be adhered to.



Trusted independent or governmental authorities should enforce export regulations
relating to the points listed above.



The cold-chain must be scrupulously maintained from departure from the packhouse until
delivery to the client.



Industries should strive for a maximum of four weeks transport from the production area
to the marketplace.



GLOBALG.A.P. certification is a requirement for the European market.



National grower / exporter organisations should define national strategies and policies
regarding avocado production, harvest and export. Members need to adhere to and follow
decisions made in the national interest.



More technical and logistical support need to be provided to the Receiving Quality
Control Staff to ensure that they are able to provide accurate and useful information to
the suppliers. Guidance needs to be provided to ensure that quality defects are correctly
identified, and that appropriate traceability information is forwarded to the grower. This
is the only way that progress can be made towards resolving quality issues.



New origins should have industry-wide representatives based in their foreign markets to
provide technical support in those markets, to keep them updated on market
developments, and to provide unbiased feedback and information on fruit quality.

References:
Arpaia, M.L., Ontai, S.L. & Reints, J.S. (1992). Protecting the postharvest quality of avocado.
California Avocado Society Yearbook, 76, 93–97.
Cox, K.A., McGhie, T.K., White A. & Woolf, A.B. (2004). Skin colour and pigment changes
during ripening of ‘Hass’ avocado fruit. Postharvest Biology and Technology 31, 287–294.
Dodd, M.C., Nelson, R.M., Nortjé, G. & Louw, E. (2007). Identifying and rectifying
complacency in the South African avocado cold chain. Proceedings VI World Avocado Congress
(Actas VI Congreso Mundial del Aguacate) 2007. Viña Del Mar, Chile. 12 – 16 Nov. 2007.
Donetti, M. and Terry, L.A. (2011). Investigation of skin colour changes as non-destructive
parameter of fruit ripeness of imported ‘Hass’ avocado. Fruit Proc. 4th International Conference
Postharvest Unlimited. 189-196.
Eksteen, G.J., Bezuidenhout, J.J., Keevy, C., Nelson, R.M., Reay, N.A.S. & Robinson, R.
(1998). The Effect of in-transit and storage conditions on the quality of avocados -1997 season.
South African Avocado Growers’ Association Yearbook 1998. 21, 100-108.
Everett, K.R. & Pak, H.A. (2002). Patterns of stem-end rot development in coolstorage. NZ
Avocado Growers Association Annual Research Report Vol 2.
Mathaba, N., Mafeo, T.P. & Kruger, F.J. (2015). The skin colouring problem of “Hass” avocado
fruit during ripening. South African Avocado Growers’ Association Yearbook. 38, 51-57.
Nelson, R.M. (2006). Is the quality of South African avocados improving? South African
Avocado Growers’ Association Yearbook. 29, 14-18.
Nelson, R.M. (2010). Quality challenges facing the South African avocado industry – An
overview of the 2009 South African avocado season. South African Avocado Growers’
Association Yearbook. 33, 7-13.
Nelson, R.M. (2017). Incomplete Hass exocarp colouration in ‘Hass’ avocado fruit. Current
knowledge, literature review and recommendations. South African Avocado Growers’
Association – Internal document, March 2017.

