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Persea americana, or commonly known as avocado, is an incredible fruit that consist 

on many aspects helpful for us, the humans, and certain animals. Chapter one talks 

basically about the ecology of this fruit. The avocado has two related species, Persea 

Schiedeana and the Beilschmiedia. Fossil records have been found confirming that the 

Persea species are embedded in rocky outcroppings. It originated in southern Mexico, 

creating three races as it spread out through the world: Indian, Guatemalan and Mexican. 

This different types of avocados are recognizable by their size, color and the skin’s texture. 

Unfortunately, this fruit presents diseases created by insects and bacteria which makes 

them no longer useful. In chapter 2 biology is the main subject. Persea Americana is made 

up of diploid chromosomes, but it has been found one with triploid chromosomes. The 

avocado counts with three phases, germination, flowering and fruiting, with its phenology 

lasting one year. It consists on two sexualities, flowers A and B, which open at different 

times in the day so they both can be pollinated by bees. It takes half to one year for the 

fruit to grow. Chapter 3 highlights the propagation and management. Basically the 

avocado’s storage varies depending if it is cut or ripped. Normally, the answer is adding a 

few lemon drops and put it on the fridge. Chapter 4 talks about emerging products, 

potential markets and trends; medicinal, traditional and non-wood uses. Fresh fruit has an 

elevated nutritional value, principally used as food for animals and humans. It has various 

medicinal uses but the most common are for stopping diarrhea, coughs and cleansing the 

body. Persea americana counts on good demands and high prices all around the world. 

 

 



Chapter 1: Ecology 

1.1 Distribution 

1.1.1 Affinity 

As said by Julian F. Morton, there are two main species related to the avocado. The 

first is the Persea Schiedeana, or Coyo, which is a wild tree that resembles a lot to the 

avocado. It belongs to the Lauraceae family and it’s native to some parts of Central 

America and southern Mexico. There is also the Beilschmiedia, which also belongs to the 

Lauraceae family and grows in tropical climates, but are also found in temper regions. The 

timbers of some of this specie are very valuable.  

 

 

 

 

 

 

 

 

 

 

1.1-Beilschmiedia tawa (Wikipedia) 

 



1.1.2 Fossil Record  

According to C.A Schroeder, the history of progenitors of the modern avocado and 

its affinity from the current Persea species is recorded in fossils remains embedded in 

rocky outcroppings and in formations exposed. He states, “The semi-tropical climate of this 

period was much in contrast with the more arid climate of today which provides the 

sclerophytic- xerophytic chaparral and open pine associations now prevalent in the Sierra 

foothills. “ 

1.1.3 Origin 

As stated by Julian F. Morton, the avocado probably originated in southern Mexico, 

even though it was cultivated from the Rio Grande to central Peru much time before the 

arrival of Europeans. For this reason, it was taken not only to the West Indies, but to almost 

all parts of the tropical and subtropical world that had good environmental conditions for 

this specie.  

1.1.4 Present Distribution 

“ Avocado is now widely cultivated in large quantities, for example in Indonesia, 

Brazil, South Africa, Israel, the USA (California and Florida) and Australia”  (“Persea 

Americana (avocado),” n.d.) 

 

1.2 Environmental Factors Affecting Distribution 

1.2.1 Elevation and Climate 

The Persea Americana has three races, the west Indian, the Guatemalan and finally 

the Mexican. Each race grows in a different elevation. As reported by Kew Royal Botanic 

Gardens, the West Indian specie grows best at up to 800 meters, meaning in tropical 



climate. The Guatemalan type grows at 800-2,400, being this semitropical climate. Finally 

the Mexican race, which grows at 2,400-2,800 meters, in a subtropical climate. In image 

1.2 you can appreciate the three races, A being the West Indian, B being the Guatemalan 

and C the Mexican. 

 

1.2- Three races of Persea Americana (International Tropical Fruits Network) 

1.2.2 Rainfall 

According to Molly Allman, avocados need big amounts of water to bloom and 

deliver fruit. “ Mature avocado trees need approximately 40 to 50 inches of rain per year. 

Young trees need more frequent watering than mature trees to establish a strong root 

system.” (Allman, n.d.) 

1.2.3Temperature Regime 

“The recommended temperature regime must be seen as a flexible tool in post-

harvest management. Fruit reaction to cold storage is predetermined by orchard conditions 

(Smith, 1985).”  Due to the sensitivity of the Persea Americana, this regime may differ 



from season to season. Thanks to this, “reliable and detailed feedback from overseas 

markets on the firmness of the fruit, the amount of external cold damage and in-transit 

temperature recordings, are of vital importance in decision making and temperature 

management” (Vorster, Toerien, & Bezuidenhout, n.d.) 

1.2.4Geology and Soils 

As reported by Julia F. Morton, the avocado tree is amazingly versatile at the 

moment of adapting to soil, growing in soil like red clay, sand, volcanic loam, lateritic soils 

or limestone. As an example, in Puerto Rico, there has been a finding of healthier avocados 

near neutral or slightly alkaline soils than on moderately or highly acidic ones.  The pH 

people look for at the moment of planting is between 6 and 7, even though in southern 

Florida avocados grow on soils raging from 7.2 to 8.3. The main require from the tree is 

good drainage, as it cannot stand excessive soil moisture or even temporary water-logging.  

 

Figure 1.3-Topology Sequence Persea Americana (Uniprot) 

 



1.3Vegetation components 

1.3.1Relationships with animals and Insects 

The avocado tree gets various diseases from insects and bacterias. Primarily the 

avocado Thrips, which feed from this fruit and are yellow, colored with brown stripes. 

There is also the bacteria soft rot, which is shown normally on the leaves and can only enter 

the fruit by a wound. Finally, there is Persea mites, which causes the tree to drop leaves, 

and causing sunburn damage in the fruit.  

Chapter 2: Biology  

2.1Chromosome Complement 

“Main cultivars and breeding Persea species generally have a diploid chromosome 

number of n=24. Among P. Americana materials examined, Garcia (1975) found one 

triploid (2n=36) and tetraploid (2n=48). Karyotype in Persea is asymmetric with 

chromosomes raging in size from 2.3 μm to 6.1 μm.” (Janick & Paull, 2008) 



 

2.1-Types of Chromosomes (Wikipedia) diploid cells contain two complete sets of 

chromosomes while haploid contains only one complete set. 

 

2.2Life Cycle and Phenology 

2.2.1Life Cycle 

 Kelly (n.d) states the avocado consists of three phases, germination, flowering and 

fruiting. The seed only works for about a month, and when planted the germination period 

is between four and six months. There are two types of flowers, A and B. Flowers open 

once a day to distribute pollen, but depending on the type they open at different times in the 

day. Commercial avocados are planned to start fruiting in four to five years, while the trees 

left grown naturally should start giving fruit in 10 to 15 years. They are expected to 

continue giving fruit for about 50 years more; but some trees are know to be more than 100 

years old.  



2.2.2Phenology 

According to the Newett and Dixon (n.d), the phenology of an avocado tree is 

known to be an annual cycle. 

2.2.3Deciduousness 

Stated by Burke’s Backyard, “ Avocados are evergreen in tropical areas, but may be 

semi-deciduous in cooler zones”. 

2.2.4Flowering and Fruiting 

In the plant there is one or more recently open or unopened flower buds. Flowers 

are considered to be open when their male stamen or female pistils can be seen. “For 

Persea americana, the fruit is very large and leathery-skinned and changes from green to 

its appropriate ripened varietal color (which may be green, black, purple or reddish), and 

drops from the plant.” (“Persea Americana,” n.d.) 

 

2.3Reproductive Biology 

2.3.1Sexuality 

There are two groups of flowers, A and B (Figure 2-2), being this determined by the 

type of avocado that is being grown.  They have male and female parts, but because they 

cannot be pollinated at the same time, they are perfectly varied. “A type flowers open their 

female parts during the morning of the first day and their male parts on the second day's 

afternoon. Type B flowers wait until the afternoon of the first day to open the female parts 

and open their male parts the following morning.” (“Do you need to avocado trees to 

reproduce?,” n.d.).  



 

2.2-Female and Male Flowers (ucavo.ucr.edu) 

 

2.3.2Anthesis 

“Avocado has a unique flowering behavior described as ‘complementary, 

synchronous dichogamy’ with trees classified as Group A or B based on flower behavior 

during anthesis. Flowers on Group A trees open as female in the morning of the first day 

and as male the afternoon of the following day. Flowers of group B trees open as female in 

the afternoon of the first day and as male in the morning of the second day. During 

anthesis, avocado trees are sensitive to temperature which can severely disrump the 

dichogamy mechanism.” (“Do you need to avocado trees to reproduce?,” n.d.). 



2.3.3Pollination and Potential Pollinators 

According to SFGATE, pollination happens when pollen is liberated from one set of 

flower and another with their female parts opened. At most times, bees transport the pollen 

from type A to type B tree (Figure 2-3) . This fruit is usually not self-pollinated due to their 

female and male parts being opened at different distances. In some climates, avocados may 

self pollinate depending on the amount of wind in the place. This flowers only open for two 

days.  

 

2.3-Bee pollinating flower (Bioweb Home) 

 

2.3.4 Fruit Development 

 The Persea americana fruit development may last from half to a whole year 

depending on cultivar and the conditions it grows in. This fruit is dependent from its seed 

for more that the fleshy fruits usually are, and only with the degeneration and browning of 

the seed coat, can the seed mature and isolate anatomically from the flesh.  

2.3.4.1Ovule Development and Ovary Wall Development 

“The ovule contains an embroy sac of the Polygonum type. In the primordial 

nucellus a hypo dermal archespore becomes transformed into a megaspore. Three 



megaspore degenerate and the fourth, the chalazal one, continues to grow and becomes 

the mononucleate embroy sac. At the two nucleate stage a distinct apex of the nucellus 

has developed, and in its cells there are three to five fast-green stained dots that 

disappear before anthesis. Cytoplasm begins to form around the nuclei of the four-

nucleate embryo sac. at the eight nucleate stage two assemblages of four nuclei are 

embedded in dense dark.staining cytoplasm at the poles of the embrou sac. Thereafter, 

the final organization of the egg apparatus.” (Tomer & Gottreich, 1978) 

 

2.4Ecophysiology 

Regardless to the adaption in an orchard environment, the avocado is poorly 

domesticated tree. “Cultivars based on Guatemalan and Mexican germplasm, for the 

subtropics and Mediterranean climates, have only been available since the 1920's, and even 

in the best growing conditions the yield barrier of 30 t·ha-1 is hard to breach. Tropical 

“West Indian” (lowland) avocado cultivars and production technology is less well 

developed.” And “Physiological attributes include potentially rapid C assimilation, but 

reduced photosynthesis under shade, water of Phytophthora stress; reasonable drought 

tolerance which however is at the expense of C assimilation and leaf efficiency; and the 

poorly researched dependence on perseitol (a crystalline polyhydric alcohol 

CH2OH(CHOH)5CH2OH found in the fruit and leaves of avocados) rather than sucrose as 

the main translocation sugar. Manipulation implications center around canopy/tree 

size/light management and the alleviation of stress at critical times, to optimize C gain and 

allocation to fruiting on a sustainable basis. The prime need remains breeding for more 



manageable scion and rootstock combinations “. (Whiley, Schaffer, & 

Wolstenholme,2002).) 

 

2.4-Persea Americana tree (UFEI) 

 

Chapter 3: Propagation and Management 

 3.1Natural Regeneration 

According to Sauls (n.d)., natural regeneration of Persea americana depends on various 

aspects. If limb damage occurs, a period needs to pass by until it regrows it commences and 

cuts back to live tissue. If the tree is “killed to the ground” it is crucial to cut it off at ground 

level so the three that is regenerating will grow with multiple trunks. The excess sprouts 

may be removed to allow only one to reform the tree.  

 



3.2 Nursery Propagation 

3.2.1 Propagation from seed 

3.2.1.1Pre-preparation and implication for germination 

Sharing the idea from How to Grow Avocado Seeds into a Tree, avocados should be 

in a good lighten location. When they have already filled their pots with healthy roots they 

need to be transported into bigger ones. Repotting should be done in spring. Well rooted 

plants need to be fertilized every week or two with a dilute liquid fertilizer. It needs to be 

watered the precise amount so it isn’t soggy nor dry. It is important to mist the leaves if the 

place where the tree is being planted is too dry.  

3.2.2Sowing and the germination process 

California Avocados Direct informs that there is a serious process so the avocado 

may grow. When the stem is about 6 to 8 inches long it has to be cut back to about 3 inches. 

When the roots are thick and the stem has leaves it has to be replanted in humus soil on a 

pot of about 10 and a half inches’ diameter with a half exposed seed. It is necessary 

frequent light and water. When the stem in 12 inches high it has to be cut to half its size 

being an encouraging process for the growth of new shoots. A tree can certainly be grown 

from and avocado seed but it may take 7 to 15 years to begin producing fruit.  

 



 

Figure 3.1- Germinating avocado seed (inwhirlofinsipartion.com) 

 

 

 

3.2.3.2Storage 

From Haas Avocado Board, the storage of Persea americana depends on various 

factors like if it is cut or uncut and ripe or unripe. To store ripe uncut avocado, it is 

preferable to store in a refrigerator from two to three days. If the avocado is unripe, firm 

and green it may take four to five days in room temperature without direct sunlight to ripen. 

Refrigerating this avocado may slow the ripening process. To store cut unripe avocado it is 

preferable to sprinkle it with lemon or lime juice and place the two halves back together, 

covering them with a clear plastic wrap and the putting them in the fridge.  

3.2.3Vegetative propagation 

3.2.3.1Grafting  

As stated Barbara Baker (n.d), trees of Persea americana that has grown from the 

seed don’t necessarily produce quality fruit. Growers tend to graft a desired “fruit-



producing cultivar” (Barker n.d.), a scion (Figure 3.2) . The scion develops the upper 

branches and produce the desired fruit. The key to successfully graft consist on selecting 

the same diameter scion as the rootstock and graft in spring or fall. 

 

 

Figure 3.2- Grafting process- type of asexual reproduction (archive.cnx.org) 

3.2.3.2Cuttings 

To propagate an avocado from cutting is important to take a cutting from a tree in early 

spring with leaves that are not entirely opened. From this piece cut 5 to 6 inches from the 

tip of the steam in diagonal removing the leaves. It is needed to make two small cuts on 

either side of the cur area. The following step involved dipping the wounded cutting in 

indole butyric acid, a rooting hormone that stimulates the growth of the root. After that, 

“mix equal portions of peat moss and perlite in a small pot. Put the bottom one-third of the 

cutting into the potting soil and tamp the soil down around the base of the stem.”   (Grant, 

2015) From here on it is necessary to follow the growth instruction. 



3.3Planting 

Persea americana trees are usually planted when the ground is warm, meaning in 

months like March and June (Allman, n.d).. It is crucial to take precaution when planting in 

summer as the young tree roots cannot take up water well.  

 

Figure 3.3- Dry Avocado Tree Leaves (gardening.stackexchange.com) 

 

3.4Management 

3.4.1Tending and fruiting 

In reference to the Federacion Nacional de Cafeteros (1992), the avocado because of its 

origin and physical characteristics is divided in three classes. The Mexican, adapted to 

highlands and cold climate, produces relatively small fruits. These have soft and thin skin, 

with pulp rich in oil (18-28%). The leaves have certain scent to anise. The Guatemalan, that 

is adapted to mean climate and is characterized because the fruit stays in the tree for a 

really long time (10-15 months), and have a thick and cracked skin. It contains a medium 

amount of oil (12-18%) and weighting from 100-2000 grams. The Antillana type, originally 

from the Sierra Nevada de Santa Marta, it is really common in Colombia. It is a big fruit 

with a long neck, with flat skin and containing just a bit of fat (6-12%). It has a better 



growth in hot zoned, from sea level to 1.200 m. over sea level. What is now produced is 

basically a mix between these three classes. 

 

Chapter 4: Emerging Products, Potential Markets and Trends, Medicinal and 

Traditional Non-Wood Uses 

 

4.1 Food Products 

4.1.1 Fresh Fruit  

According to Sturluson (n.d.), Persea americana has elevated nutritional values and is 

principally used as food. Their pulp is usually used on bread as a substitute for butter. They 

also are a great topping for salads or just sliced in two parts and spooned with salt, lemon 

and pepper on top for more flavor. A more exotic way of using it is adding sugar and 

turning it into milkshakes or ice creams. Of course this is due because of all the nutrients 

brought to us at the moment of consuming it. This same author states that it is the richest 

fruit in vitamin E, with around 2.3 milligrams for each 100g. It contains also vitamin B6 

and iron, 0.5 and 1.02 milligrams respectively for every 100g. It is also the riches fruit in 

fiber, having more than 5%. 

4.2 Medicinal Uses 

As stated by Sturluson (n.d.) all the parts of the avocados are used, from the fruit itself, to 

the bark, leaves, oil and seeds. It has plenty of medicinal uses, like the remedy for diarrhea, 

bloating and flatulence made up from a tea with this plat`s leaves. As this tea removes uric 

acid from the body, it also helps a lot as a remedy for coughs and gout. Herbal teas of 

Persea americana are known for the cleansing it gives to the liver and how it reduces high 



blood pressure. From this also delivers the idea of it accelerating the menstruation, causing 

a type of abortion. As it helps with blood pressure it can be used to prevent hypertension 

and even a coronary heart disease if it is used appropriately in a diet.  

 

“Laboratory experiments have shown that extracts of avocado leaves 

effectively inhibit herpes simplex virus type I and II, which causes cold sores 

(I) and genital herpes (II).” (Sturluson, n.d.)  

 

Also, the fruit peel can be used as a treatment for intestinal worms and the mashed pulp, at 

the moment of being applied to the skin, causes a protection for sunburns and skin 

irritations. For the growth of hair and dryness it can be massaged into the scalp (Figure 4.1 

below). 

 

Figure 4.1 avocado hair treatment (confirmado.com.ve/) 

https://www.herbal-supplement-resource.com/cold-sores-remedies.html


4.3 Non-Wood Usage 

4.3.1 Flowers an other fruit usage 

Sturluson (n.d) says that, normally, fruits are picked unripe and mature (Figure 4.2), 

the first to export and the second to collect its oil. “The bark is harvested from young 

branches after pruning and used in decoction and an oil is extracted from the seeds which is 

primarily used in cosmetic products.” (Sturluson, n.d.) The oil from Persea americana has 

collected a lot of fame for its different combinations in cosmetics and aromatherapy. 

 

Figure 4.2 avocado fruit  (herbal-supplement-resource) 

4.4Potential Markets and Trends 

4.4.1Market 

Mulderij (2016) shares that usually avocado has good demands and high prices. It 

has a higher demand than supply therefore more markets are opening up for international 

export and import (Figure 4.3). Naturally, the Mexican market exported more than two-

thirds of their production to the United States - in the US, per capita consumption has 



grown from 2 to 7 pounds in recent year Drum (2016)) - but this season they decided to 

expand their market to places like China, South Korea and Europe to gain more money. In 

the US, California more specifically, the avocado demand has increased, and as Mexico has 

decreased its exports, the price has gotten higher. Chile is exporting thousands of tons of 

avocado to China so it reaches its demand. For this reason, Chile is earning more as they 

are getting good prices. Peru, because of the weather phenomenon El Niño, their production 

has decreased significantly and this caused for them a terrible impact in their economy. 

Dominican Republic is looking to expand their markets as the United States and their own 

country is beginning to have a higher demand, and their supplies are not enough. For the 

climatic conditions in Kenya they are planning to start a market in Hass avocado, because 

of this they are trying to start exporting as they have a big potential market. Because of the 

drought and the impact of the Hailstorm, South Africa had 40% less production which off 

coursed caused an enormous decrease in the production of this fruit. 

 

Figure 4.3 Avocados global market (Freshplaza.org) 



“In New Zealand, the avocado harvest kicks off between mid and late August, depending on 

the ripening” (Mulderij, 2016). On the other hand, because Israel frost caused significant 

losses, the market is just starting to regain its fame. “Prices in some European countries 

range between 11 and 13.50 Euro per box. These market conditions are expected to 

continue. Consumption will likely decrease somewhat if the price is too high, as that would 

become a deterrent for the consumers.” (Mulderij, 2016). Avocado has a high demand 

everywhere for all its uses and its excellent taste. As has been discussed avocado 

production is international: the top five countries that produce avocado are shown in Table 

4.1. Their production accounts for over 60% of world production. 

 

 

 

Tabl

e 4.1 

avoc

ado 

prod

uctio

n in 2013 (Wikipedia.com) 

Drum (2016) stated that world production of avocados was in total 4.7 million 

tonnes. Mexico accounted 32% of the total value. Dominican Republic, Colombia, Peru and 

Indonesia accounted for 28% of the total production.  

 

 

Avocado production (2013) 

Country Production (millions of tonnes) 

Mexico 1.47 

Dominican Republic 0.39 

Colombia 0.30 

Peru 0.39 

Indonesia 0.38 

World 4.72 
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