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THE AVOCADO FLOWER 

The flower is the reproductive organ of the plant.  The avocado has a “perfect” flower and contains 

both male and female organs. The floral sex parts are:  

Female – Pistil which is comprised of the stigma, style and the ovary 

Male – Six stamens each one is comprised of an anther, which contains the pollen grains and 

a filament. The pollen is released after the anther flaps have opened. 

Pollination – The transfer of pollen from an anther to the stigma. 

Self Pollination – the pollen deposited on the stigma is from the same flower. 

Close Pollination – the pollen deposited on the stigma is from a nearby flower of the same variety. 

Cross pollination – the pollen deposited on the stigma is from a different variety. 

The avocado stigma surface is “sticky” and produces nutrients and amino acids which can recognize 

the pollen which helps the pollen grain “germinate”.   

Pollen germination – the pollen germinates like a seed and produces the pollen tube. 

The pollen tube is an outgrowth from the pollen grain that conveys the sperm down the style to the 

ovule. 

Fertilization – the fusion of the sperm with the egg.  In avocado and other flowering plants a second 

sperm fuses with 2 nuclei contained in the central cell.  This will form the endosperm. 

Retention of fruitlets – The fertilized egg gives rise to the seed and if conditions are adequate begins 

to grow.  Other tissue in the pistil gives rise to the edible portion of the fruit.  

Multiple pollen grains – minimum number required for effective pollination – although one pollen grain 

can grow a pollen tube and successfully fertilize the egg, there is a better chance for success through 

increased number.  
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Effective pollination occurs when sufficient pollen grains are deposited onto the stigma. A minimum of 

6-20 pollen grains is needed. The idea of the population effect is that a large number of pollen grains 

assure competition among them in a similar way sperm count is done in humans. 

 

POLLINIZERS FOR CROSS POLLINATION 

The avocado flowering cycle (technically termed synchronous dichogamy) is believed to favor cross-

pollination.  Avocado varieties can be classified as “A” and “B” flower types.  The question is what 

pollinizer to use.  Research has demonstrated that certain varieties are more effective pollinizers 

(Israel, Ettinger; Chile, Edranol; California, Zutano, Fuerte and Bacon (Degani, Gandolfo, Bergh, 

Clegg)).   

Things to consider when selecting a pollinizer variety for ‘Hass’: 

1. Synchrony of flowering cycle with the ‘Hass’ flowering cycle (Ish-Am, Clark) 

2. Multiple pollinizers give a better overlap (the DeBusschere experience; the Hofshi multiple 

pollinizer method).  

3. Spatial placement of pollinizers. There is plenty of research indicating that pollinizers do best at 

close proximity to the Hass because honeybees tend to forage in a limited area often no more 

than 1-3 trees. (Arpaia.) 

 
THE NEED FOR INSECTS – a sometimes controversial topic 

Most researchers believe that an insect vector is needed for the pollination of avocados.  In the 

avocado’s native environment in Mexico and Guatemala, stingless bees appear to be the pollinator 

vector. In areas with Mediterranean climate the European honey bee does an adequate job and is the 

only commercially available pollinating insect. 

Why insects?   

The avocado flower is a specialized flower with large spherical pollen grains (30-40 microns). The 

pollen grains are moist and stick together with the aid of an electrostatic charge.  Approximately 30 

minutes after the anther flaps open the pollen grains are released as a group (Davenport, Ish-Am).  

Considerations for the use of honey bees: 

1. Bees need clear paths to be able to fly and visit not only the top of trees. There is a minimum 

density of bees per square meter of canopy that will affect adequate pollination (Ish-Am). 

2. Bee placement distance is important. They need to be preferably placed in a sunny location with 

the opening of the hive facing east at the lowest part of the grove, if possible. Thus they fly 

empty and return loaded. The most adequate distance is less than 200 meters between 

apiaries.  
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ivity such as temperature (disrupts flowering cycle), relative humidity and overall tree 

health. 

3. The number of hives per acre is dependant on the amount of competing bloom in the area.  In 

normal years, 4; dry years, 1-2; and when there is lots of competing bloom, 5+ hives per acre 

are needed. Bee activity during drought years with limited wild flowers is higher and a noticeable 

increase in initial fruit set is typical. 

4. Avocado attractiveness to bees – the European honeybee will visit the avocado flower but 

prefers other forage such as mustard for pollen and citrus and sage for nectar. Thus needed 

bee hives number is correlated to the amount of competing bloom, more competing bloom more 

honey bees are needed.  

5. There are three functions for foraging bees: pollen collection, nectar collection and nectar/pollen 

collection. The type of bee needed to visit the avocado flower is not the pollen collector but the 

nectar collector. The bee needs to pollinate the receptive stigma in the female stage. The bees 

pack the pollen into a pollen load which does not serve as the source of the pollinating pollen.  

The pollen that can affect pollination is the pollen that is carried on the bee’s hair. 

6. The bees, during hot and dry days need water to dilute the crystallized sugar of the nectar. 

Placing buckets of water with a floating platform can help keep the bees from spending time 

looking for more distant water source. 

7. There should be some beehives in the grove throughout the bloom period. There are fruitset 

opportunities during the winter months that can produce a good part of the crop, especially if 

girdling is practiced (DeBusschere observations). 

 

THINGS TO PONDER 

5 Expensive flowering – a lot of energy is spent on nectar production and nutrient and water 

requirements for the flowers, could it be a situation of ‘male fitness’ when you consider that a 

mature avocado tree can produce over a million flowers but typically only bears 0 to a few hundred 

fruit to maturity?  

5 Can we benefit from understanding ‘metaxenia’ (the effect of the pollen parent on fruit 

characteristics)? 

5 The dichogamous flowering system how much does it really matter? Can we just saturate the 

environment with all sorts of avocado varieties regardless of flower type? 

 Many experiments showed that bees are more important than pollinizers, but pollinizers are 

important insurance policy depending on the flowering environment (Clark, Köhne) 

 Other things are also important in determining in the process of flowering, fruit set and overall 

product



2° SEMINARIO INTERNACIONAL DE PALTOS.  29 Septiembre – 1 Octubre, 2004.  Sociedad Gardiazabal y Magdahl Ltda.Quillota, Chile 
 
 

Avocado Flowering and Pollination References and Resources (November 21, 2004) 
(most of these references can be found on www.avocadosource.com under the search function) 
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Araya E, G. E. 1996. 

Caracterizacion de la floracion del palto 
(Persea americana Mill.) en los cultivares 
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Zutano, para la zona de Quillota.  (Avocado 
flowering). 

Universidad Catolica de Valparaiso. Fac. 
de Agronomia, Quillota, Chile. 

Argaman, E. 1983. 

Effect of temperature and pollen source on 
fertilization, fruit-set and abscission in 
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Unpublished MSc Thesis, The Hebrew 
University of Jerusalem, Israel. 

Arpaia, M. L., A. E. Fetscher, 
R. Hofshi. 2001. Avocado Flowering Basics. AvoResearch 1(2):4-5. 

Bar-On, J. 1986. 
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that may be responsible for the difference in 
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MSc. Thesis. Hebrew University of 
Jerusalem, Israel. 
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Pollination of avocado - some new insights 
with special reference to the 'Hass' variety. 

California Avocado Society 1986 
Yearbook 70: 91-98 

Bergh, B. and D. Gustafson 1958. 
Fuerte fruit set as influenced by cross-
pollination. 

California Avocado Society 1958 
Yearbook 42: 64-66 

Bergh, B. O. 1966. 
Avocado tree arrangement and thinning in 
relation to cross-pollination. 

California Avocado Society 1966 
Yearbook 50: 52-61 

Bergh, B. O. 1977. Factors affecting avocado fruitfulness 

In: Sauls, J. W., Philips, R. L., Jackson, 
L. K. (eds.). Proc. First Intl.  Trop. Fruit 
Short Course: The Avocado. Univ. of FL, 
Gainesville. 83-88. 

Bergh, B. O. 1992. 
The origin, nature and genetic improvement 
of the avocado, 

California Avocado Society 1992 
Yearbook. 76: 61-75, 

Bergh, B. O. 1967. Reasons for low yields of avocados. 
California Avocado Society 1966 
Yearbook 50: 161-167, 169-172 

Bergh, B. O. 1973. The remarkable avocado flower. 
California Avocado Society 1973-74 
Yearbook 57: 40-41 

Bergh, B. O. and M. J. Garber 1964. 
Avocado yields increased by interplanting 
different varieties. 

California Avocado Society 1964 
Yearbook 48: 78-85 

Bergh, B. O. and R. H. Whitsell 1974. Self-pollinated Fuerte seedlings. 
California Avocado Society 1974 
Yearbook 58: 128-134 

 4



2° SEMINARIO INTERNACIONAL DE PALTOS.  29 Septiembre – 1 Octubre, 2004.  Sociedad Gardiazabal y Magdahl Ltda.Quillota, Chile 
 
 

Authors Year Title Source 

Bergh, B. O. and R. H. Whitsell 1973.  Self-pollinated Hass seedlings.
California Avocado Society 1973 
Yearbook 57: 118-126 

Bergh, Bob, Garber, M.J., 
Gustafson, C.D. 1966. 
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Unpublished MSc Thesis, The Hebrew 
University of Jerusalem, Israel. 
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Determinate versus indeterminate 
inflorescences of the ‘Hass’ avocado. 

Proceedings of The World Avocado 
Congress III, 33-36. 
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Influence of glasshouse conditions on flower 
behavior of Hass and Anaheim avocados. 
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Yearbook 36: 164-168 

Bringhurst, R. S. 1952. Sexual reproduction in the avocado. 
California Avocado Society 1952 
Yearbook 37: 210-214 
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Congress.  pp. 227-230. 
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and young vegetative growth as a possible 
factor involved with fruitlet abscission in 
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Unpublished MSc Thesis, The Hebrew 
University of Jerusalem, Israel. 

Cabezas, J. J. Hueso and J. 
Cuevas. 2003. 

Anomalías morfológicas y fisiológicas del 
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Proceedings V World Avocado 
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Cabezas, J. J. Hueso and J. 
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Floral biology of the Persea drymifolia 
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Castañeda Vildózola, A., A. 
Equihua Martínez, J. Valdés 
Carrasco, A. F. Barrientes 
Priego, G. Ish-Am and S. Gazit. 1999. 

Insectos polinizadores del aguacatero en los 
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Revista Chapingo Serie Horticultura 5: 
129-136. 
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Efecto de la distancia de las colmenas de 
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huerto de paltos, sobre el numero de abejas 
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Universidad Catolica de Valparaiso. Fac. 
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Cautín M, R. O. 1988. 

Evaluacion tecnica y economica del 
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de Agronomia, Quillota, Chile. 
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Universidad Catolica de Valparaiso. Fac. 
de Agronomia, Quillota, Chile. 
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cultivars. 
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Fruit setting and fruit development of 
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Proc. Rio Grande Valley Hort. Soc. 2:51-
56. 
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Report 1922-1923 8: 57-62 
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Clark, O. I. and A. B. Clark 1925. 

Results of pollination and other experiments 
on avocados at the orchards of the Point 
Loma Homestead. 

California Avocado Association 1925-26 
Annual Report 11: 85-94 

Clark, O. I. and A. B. Clark. 1927. 
Mexican and Guatemalan avocados at Point 
Loma. 

Calif. Avocado Assn. 1927 Yrbk. 12:19-
22. 

Clegg, M. T. 1995. Cross Pollination Benefit to Hass 

1995 Avocado Research Symposium, 
page 3-8, University of California, 
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Riverside. 
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Clegg, M. T. 1996. 
Outcrossing in avocado: Is there a 
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L. Francis. 1998. 

Outcrossing in avocado: Is there a 
relationship to fruit yield? Subtropical Fruit News. 6(1):24-28. 

Cobey, S. W.  New World Carniolan Website 
Information on NWC breeding program 
from Ohio State University. 
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