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The goal of avocadosource.com is to bring 
avocado knowledge to the world. 
  

 Most avocado commercial and research experience is less 
than 100 years and the information is scattered everywhere, 
much of it inaccessible.  

 Important research conducted in emerging and expanding 
industries such as Chile and Mexico was not available to the 
general public.  

 Lifelong collections of photographs were being lost upon the 
passing away of those individuals who took them. 

 
The Internet permits the integration of all available studies in one 
location, easily accessible and efficiently managed. 
Avocadosource.com is this location – the virtual avocado library at 
your fingertips. 
 
 

 
 

Samples of avocadosource.com features 
 

 

 
The toolbar within the home page allows the viewer to access the site index, select 
certain features within the website and translate on-line. 
 

 

These features will 
be changed once 
most of the material 
will be posted. 

 
 

 

 

 

 

What can you find among the current 
20,000 files in avocadosource.com? 

 

   
 • Research thesis and abstracts from around the world  

 • The proceedings of World Avocado Congresses I – V  

 • The yearbooks of the California Avocado Society CAS  

 • The yearbooks of the South African Avocado Growers 
Association (SAAGA) 

 

 • The publications of the American Society of Horticultural 
Sciences 

 

 • The Publications of the American Phytopathological 
Society 

• The Publications of the American Society of Plant 
Biologists 

 

 • Avocado research theses from Chile  

 • Proceedings of the California Avocado Research 
Symposia 

 

 • Proceedings of Avocado Brainstorming ‘99  

 • Australian & New Zealand Avocado Growers 
Conference 2001 

 

 • Slides from researchers and individuals featuring 
varieties, germplasm, nutrition, diseases and more 

 

 • Who’s who – avocado people  

 • Country specific industry information and links  

 

 

 World Avocado information  
 

http://www.avocadosource.com/world.asp   

 

 Allows the viewer to review updated country statistics, phenology information, 
and links to industry websites and weather links. 

 

 

 

 

 
 
 
 

 

An example of the information provided for 
most avocado producing countries 

 
Chile info for 2004-2005 season Country Info Chile Weather 
Acreage 66,690 acres 27,000 hectares 
2003-2004 season production  275,000,000 lbs 125,000,000 Kg 
2004-2005 season production  360,000,000 lbs 164,000,000 Kg 
Tree age <10 . 
Cost of water $50 acre  $123.5 hectacre  
Cost to harvest $0.009 lb  $0.02 Kg 
Minimum maturity standard for Hass 22.9% dry matter 
Hass % of industry 95% . 
Hass availability July - April .  
Markets USA, Chile, Europe  
Production Research funded by industry None by the industry  
Industry's organization Comité de la palta  
Organization web address www.comitedepaltas.cl  
Show phenology 

 
 

 
 

 
 

 

When you select “Show phenology” a graph 
of the phenological model for ‘Hass’ avocado 

for the specific country appears. 

 

 

 

Search avocadosource.com  
 

http://www.avocadosource.com/search.asp  

 

 Allows the viewer to search the website for either authors, documents 
or slides.   

 

 
 

Searching for Documents 
 

  Document Search    Slide Search   

Words in Document:   

Words in Title: pollination   

Document Authors:   Enter initial of last name.  

  

  Search
   

 

 
Please note that: 
The Aztec 'AHUACATL' is called 'AVOCADO ' in English, German and Italian. The fruit 'AGUACATE ' and the tree 'AGUACATERO ' is used in 
Spanish North America and northern South America, the fruit 'PALTA ' and the tree 'PALTO ' in Chile, Ecuador and Peru, 'AVOCAT ' in French 
and 'ABACATE ' in Portuguese. 

 

 

  

An example of searching for “pollination” as a 
word in the title 

  Documents 1 to 10 of 200 matching your query.  
 1. A Study of Self - Pollination and Cross - Pollination in Avocados (Persea americana Mill)cv. Hass of 

Different Varieties  
Gandolfo W, Sandra Paola, Gardiazabal I, Francisco J. 
A Study of Self - Pollination and Cross - Pollination in Avocados (Persea americana Mill) cv. Hass of Different 
Varieties. Proceedings of The World Avocado Congress III, 1995 52-56. A STUDY OF SELF-POLLINATION 
AND CROSS-POLLINATION IN AVOCADO (PERSEA AMERICANA MILL. CV. HASS OF DIFFERENT 
VARIETIES. 
http://www.avocadosource.com/wac3/wac3_p052.htm 
size 30947 bytes - 2/12/2003 10:00:00 PM GMT  

 

 2. A VIEW FROM FLORIDA ON AVOCADO POLLINATION  
Davenport, Thomas L. 
A VIEW FROM FLORIDA ON AVOCADO POLLINATION. Proceedings of Avocado Brainstorming ‘99. 
October 27-28, 1999. M.L. Arpaia and R. Hofshi, Editors. Pages 101-104. Thomas L. Davenport. University of 
Florida, IFAS. Tropical Research and Education Center, Homestead, FL. The classic dogma of avocado 
flowering behavior ha 
http://www.avocadosource.com/brainstorming_99/pollination/davenport.htm 
size 40049 bytes - 11/25/2002 12:20:00 AM GMT  

 

 3. Avocado Brainstorming 99 Pollination Panel  
r Hofshi 
Proceedings of Avocado Brainstorming ‘99. October 27-28, 1999. M.L. Arpaia and R. Hofshi, Editors. Pages 
97-100. PANEL 5. POLLINATION. Panelists (2nd from left to right). Reuben Hofshi, Shmuel Gazit, Gad Ish-
Am, Anne Elizabeth Fetscher, and Thomas Davenport. Panel 5. Pollination. University of Florida, TREC.  
http://www.avocadosource.com/brainstorming_99/pollination/panel 5 pollination.htm 
size 19977 bytes - 11/25/2002 12:20:00 AM GMT  

 

 4. BACKGROUND INFORMATION AND IDEAS ON AVOCADO POLLINATION  
Ish-Am, Gad 
BACKGROUND INFORMATION AND IDEAS ON AVOCADO POLLINATION. Pages 109-112. Proceedings of 
Avocado Brainstorming ‘99. October 27-28, 1999. M.L. Arpaia and R. Hofshi, Editors. Gad Ish-Am. Kibbutz 
Eilon, Israel. Avocado flowering, pollination and fertilization. Flowering. The avocado flower is bisexual and 
open 
http://www.avocadosource.com/brainstorming_99/pollination/ish-am.htm 
size 48511 bytes - 11/25/2002 12:20:00 AM GMT  

 

 5. CONSIDERATIONS IN MANAGING POLLINATION OF THE AVOCADO  
Fetscher, Anne Elizabeth 
CONSIDERATIONS IN MANAGING POLLINATION OF THE AVOCADO. Proceedings of Avocado 
Brainstorming ‘99. October 27-28, 1999. M.L. Arpaia and R. Hofshi, Editors. Pages 105-106. Anne Elizabeth 
Fetscher. Dept. of Biology, University of California, Riverside. While some flowering plant species can achieve 
http://www.avocadosource.com/brainstorming_99/pollination/fetscher.htm 
size 12997 bytes - 11/25/2002 12:20:00 AM GMT  

 

 6. Enhancement of Avocado Pollination and Fruit Yield  
Waser, Nickolas 
Enhancement of Avocado Pollination and Fruit Yield. New Project; Year 1 of 2. Project Leader: Nickolas 
Waser (909) 787-3495 email: waser@citrus.ucr.edu. Department of Biology, UC Riverside Cooperating 
Personnel: A. Elizabeth Fetscher, Mary Lu Arpaia, Reuben Hofshi, Monica Madore, Sharoni Shafir, Arnon  
http://www.avocadosource.com/arac/symposium_2000/20waser.htm 
size 15658 bytes - 4/26/2003 7:31:10 AM GMT  

 

 7. Flowering, pollination and fruit-set of avocado  
Sedgley, Margaret 
Flowering, pollination and fruit-set of avocado. REFERENCES. SYNOPSIS. South African Avocado Growers’ 
Association Yearbook 1987. 10:42-43. Proceedings of the First World Avocado Congress. M SEDGLEY. 
Department of Plant Physiology, Waite Agricultural Research Institute,. Glen Osmond, SA, 5064, Australia.  
http://www.avocadosource.com/wac1/wac1_p042.htm 
size 26378 bytes - 4/10/2003 5:34:15 AM GMT  

 

 8. New Insight into Avocado Flowering in Relation to Its Pollination  
Eisikowitch, Dan, Ish-Am, Gad 
IshAmGad1992. California. Avocado Society 1991 Yearbook 75:125-137. New Insight into Avocado Flowering 
in Relation to Its Pollination. G. Ish-Am, and D. Eisikowitch. Tel. Aviv. University. Department of Botany, Tel. 
69978. Israel. Additional index words: Persea. cross-pollination, Honey-Bees, flower-imitation.  
http://www.avocadosource.com/cas_yearbooks/cas_75_1991/cas_1991_125.htm 
size 110680 bytes - 7/12/2003 12:53:08 AM GMT  

 

 9. Pollination biology of Persea americana Fuerte  
Coetzer, Lou A., Robbertse, P.J. 
INTRODUCTION. LA COETZER and PJ ROBBERTSE. MATERIALS AND METHODS. RESULTS. 
DISCUSSION. ACKNOWLEDGEMENTS. REFERENCES. South African Avocado Growers’ Association 
Yearbook 1987. 10:43-45. Proceedings of the First World Avocado Congress. Pollination biology of Persea 
americana Fuerte.  
http://www.avocadosource.com/wac1/wac1_p043.htm 
size 33146 bytes - 4/10/2003 5:35:07 AM GMT  

 

 10. Pollination Habit of Avocado Cultivars in South Florida  
Davenport, Thomas L. 
Proc. of Second World Avocado Congress 1992 pp. 169-172. Pollination Habit of Avocado Cultivars in South 
Florida. T. L. Davenport. University of Florida, IFAS, Tropical Research and Education Center, 18905 SW 280 
St. Homestead FL 33031, USA Abstract. Avocado flowering is synchronously dichogamous in two separate fl
http://www.avocadosource.com/wac2/wac2_p169.htm 
size 17245 bytes - 1/5/2003 12:55:00 AM GMT  

 

 

Searching for Slides 
Thank you for visiting this site to access slides. You are welcomed to download images for your personal use, but if you use them for 
any professional purpose please remember to give credit to the original source of the slide. 
 
Gracias por visitar este sitio para acceder diapositivas. Usted es bienvenido para bajar imágenes para su uso personal, sin embargo 
si las utiliza para cualquier uso profesional recuerde de dar crédito a la fuente original de la diapositiva. 
  Document Search    Slide Search  

Words in Description:  
Words in Title: zinc  
Slide Category  

Document Authors:   Enter initial of last name. 
  

  Search
   

 
Please note that: 
The Aztec 'AHUACATL' is called 'AVOCADO ' in English, German and Italian. The fruit 'AGUACATE ' and the tree 'AGUACATERO ' is used in 
Spanish North America and northern South America, the fruit 'PALTA ' and the tree 'PALTO ' in Chile, Ecuador and Peru, 'AVOCAT ' in French 
and 'ABACATE ' in Portuguese. 

 

   
An example of searching for “zinc” as a word in the title 

  Documents 1 to 10 of 17 matching your query 
 1. Zinc (Z) deficiency  

Platt, Bob 
Zinc (Z) deficiency MacArthur fruit and leaves Worthington, Santa Rosa 
Valley Platt 5/16/55.  
http://www.avocadosource.com/oldslides/aa007_05.htm 
size 647 bytes - 6/2/2003 8:10:39 AM GMT  

 
 2. Zinc (Z) deficiency  

Platt, Bob 
Zinc (Zn) deficiency Fuerte fruit Worthington, Santa Rosa Valley Platt 
5/17/55.  
http://www.avocadosource.com/oldslides/aa007_07.htm 
size 621 bytes - 6/2/2003 8:10:33 AM GMT  

 
 3. Zinc (Z) deficiency  

Coleman 
Zinc (Zn) Zn - 9.0 ppm (deficient) 9.6 ppm (normal) Coleman - Fresno County 
1/23/80.  
http://www.avocadosource.com/oldslides/aa007_15.htm 
size 638 bytes - 6/2/2003 8:10:03 AM GMT  

 
 4. Zinc (Z) injury  

Platt, Bob 
Zinc (Zn) injury Hass upper leaf surface Thille, Santa Paula. 2 lb. Zinc Sulfate (ZnSO4) air 
application. Platt 6/27/67 
http://www.avocadosource.com/oldslides/aa007_09.htm 
size 721 bytes - 6/2/2003 8:10:24 AM GMT  

 
 5. Zinc (Zn) deficiency  

Platt, Bob 
Zinc (Zn) deficiency, Hass, Summerland Platt 10/2/68.  
http://www.avocadosource.com/oldslides/aa005_18.htm 
size 569 bytes - 6/2/2003 8:06:18 AM GMT   

 6. Zinc (Zn) deficiency  
Platt, Bob 
Zinc (Z) deficiency Hass Carpinteria Platt 7/29/64.  
http://www.avocadosource.com/oldslides/aa007_01.htm 
size 566 bytes - 6/2/2003 8:10:50 AM GMT  

 
 7. Zinc (Zn) deficiency  

Platt, Bob 
Zinc (Zn) deficiency Hass, Summerland Platt 10/28/68.  
http://www.avocadosource.com/oldslides/aa007_04.htm 
size 568 bytes - 6/2/2003 8:10:44 AM GMT  

 
 8. Zinc (Zn) deficiency  

Platt, Bob 
Zinc (Zn) deficiency CES Platt 3/11/60.  
http://www.avocadosource.com/oldslides/aa007_11.htm 
size 542 bytes - 6/2/2003 8:10:18 AM GMT  

 
 9. Zinc (Zn) deficiency Reed  

Platt, Bob 
Zinc (Zn) deficiency Reed avocados Herklotz, Rancho California 
Platt 12/21/76.  
http://www.avocadosource.com/oldslides/aa007_12.htm 
size 629 bytes - 6/2/2003 8:10:12 AM GMT  

 
 10. Zinc (Zn) injury  

Platt, Bob 
Zinc (Zn) injury Hass upper leaf surface Thille, Santa Paula Platt 6/27/67.  
http://www.avocadosource.com/oldslides/aa007_08.htm 
size 609 bytes - 6/2/2003 8:10:28 AM GMT  

 

Useful Resources and Links 

Many useful resources to subjects that are directly linked to 
avocado and many other subjects to help enhance the reader’s 
knowledge and background information.  Sub-headings include: 

 

Avocado People  
Canopy Management 
Dictionaries and Glossaries  

 

Diseases 
Ethno-Botany 
Flowering, Pollination and Bees 
Fertilization 
Frost and Cold Protection 
Germplasm Conservation 
Horticulture 
Human Nutrition - Medicinal and Therapeutic Use 
International Resources and Trade Issues 
Irrigation 
Literature Resources Links 
Organic Agriculture 
Pests and Biological Control 
Photosynthesis 
Postharvest 
Propagation 

 

Rootstocks 
Salinity 
Soils and Soil Biology 
Technology 

 

 

 
FLOWERING, POLLINATION AND BEES 

Flowering  
Avocado Flowering Basics - Arpaia, Fetscher and Hofshi. 
Avocado flowering.  Davenport, T. L. 1986.  In: J. Janick (ed.) Horticultural Reviews. Volume 8:257-
289.  
Flowering and Fruiting of Plants Carl Hayden Bee Research Center  
Inflorescence and Flower Development of the 'Hass' Avocado (Persea americana Mill.) during "On" 
and "Off" Crop Years- Samuel Salazar-Garcia and Carol J. Lovatt - J. AMER. SOC. HORT. SCI. 
123(4): 537-544.1998  
Use of GA3 to Manipulate Flowering and Yield of 'Hass' Avocado - Samuel Salazar-Garcia and Carol 
J. Lovatt - J. AMER. SOC. HORT. SCI. 125(1): 25-30.2000  
FLOWERING OF AVOCADO (Persea americana Mill.) - S. Salazar-García, C. J. Lovatt - Revista 
Chapingo  
I. INFLORESCENCE AND FLOWER DEVELOPMENT  (  Adobe Acrobat File) 
II. MANIPULATION WITH GA3  (  Adobe Acrobat File)  
   
Pollination  
All about bees and Pollination Handbook - Carl Hayden Bee Research Center   
Avocado Pollination - by S.E. McGregor    
Avocado Pollination Basics  Gad Ish-Am (Presentation in English). 
Nociones Básicas sobre La Polinización del Aguacatero (Palto)  Gad Ish-Am (Presentación en 
Español). 
Honey Bee Pollination of Avocado in Western Australia - Department of Agriculture - Western 
Australia 
Dual Cycle of Avocado Flowers - by Peter A. Peterson. In California Agriculture. 1955. 9(10):6-7, 13.  
Evaluating Honeybee Colonies for Pollination - A guide for growers and beekeepers - from Oregon 
State  
Honey bee (Apis mellifera) strains differ in avocado - by Arnon Dag, A. Elizabeth Fetscher, Ohad 
Afik, Yelena Yeselson, Arthur Schaffer, Yossi Kamer, Nicholas M. Waser, Monica A. Madore, Mary 
Lu Arpaia, Reuben Hofshi, and Sharoni Shafir.  
IDENTIFICATION AND EFFICIENCY OF POLLINATOR INSECTS OF AVOCADO IN THE STATES 
OF MEXICO AND MICHOACAN - COLEGIO DE POSTGRADUADOS INSTITUTO DE 
FITOSANIDAD - in Spanish  
Low attractiveness of avocado (Persea americana Mill.) flowers to honeybees (Apis mellifera L.) 
limits fruit set in Israel - G. Ish-Am and D. Eisikowitch. Journal of Horticultural Sciences & 
Biotechnology (1998), 73 (2):195-204 posted with permission from Gad Ish-Am  
Mobility of honey bees (Apidae, Apis mellifera L) during foraging in avocado orchards - G Ish-Am, D 
Eisikowitch. Apidologie 29 (1998):209-219 posted with permission from Gad Ish-Am  
Pollination - Lecture 21- Pollination - University of Maryland  
Pollination Information by Crop - from the Pollination Homepage - www.pollinator.com  
Some aspects of pollination and fertilization in subtropical fruit by Schroeder and Hofshi, Subtropical 
Fruit News.  
The behaviour of honeybees (Apis mellifera) visiting avocado (Persea americana) flowers and their 
contribution to its pollination - Gad Ish-Am and Dan Eisikowitch. 1993. Journal of Apicultural 
Research, 32 (3-4):175-186. posted with permission from Gad Ish-Am  
The Pollination of Avocados - A.B. Stout.  1933.  University of Florida Agricultural Experiment Station, 
Bulletin 257.  
 
Bees  
USDA Bee Biology and Systematics Laboratory Logan, Utah  
Bees and Pollination - Ohio State University  
New World Carniolan Breeding Program - Susan Cobey - Ohio State University  
Apiculture Newsletters - UC Davis Department of Entomology   
Bee Briefs - by Dr. Eric Mussen UC Davis  
Ontario Beekeepers Association - Useful site for beekeepers 

Tools in avocadosource.com 

http://www.avocadosource.com/tools.htm    

 
Tools are designed to help growers utilize specific information such as 

weather, soil/water and nutritional data to make better cultural decisions.   

Introduction and Explanation of the following Tools 
Irrigation Scheduling Calculator - By Reuben Hofshi and Shanti Hofshi  
Irrigation Water Mineral Content Calculator - By Reuben Hofshi and Shanti 
Hofshi  
Fertilizer Calculator - Look for the links here. For actual calculations it is 
preferable to use the new calculator available on this page Recommended 
Fertilizer Calculator - By Reuben Hofshi and Shanti Hofshi  
Fruit Nutrient Removal Calculator - By Reuben Hofshi and Shanti Hofshi  
Rain Calculator - By Reuben Hofshi and Shanti Hofshi  
CONVERT - Very useful multi-unit calculator - www.joshmadison.com 

 
  

This web site is funded and managed 
by the Hofshi Foundation.  
www.avocadosource.com is provided 
free of charge by the Hofshi Foundation 
to all those interested in the avocado. 
 
For information and contribution of materials, 
contact Reuben Hofshi at 
rhofshi@avocadosource.com. 
For comments or problems with this web site, 
contact Shanti Hofshi at 
webmaster@avocadosource.com 
 

 
 

 

Irrigation Scheduling Calculator 
  Instructions for the Irrigation Scheduling Calculator  
   English      Español   

 Location: California
   English Units      Metric Units                          

 Reference Evapotranspiration (ETo): .22
in.      Data Source: 

CIMIS
 

 Crop Coefficient (Kc): .65
Get Kc for a month 

August
 

 Distribution Uniformity (DU): 85
 %  

 Trees/emitters per Acre: 109
Tree/emitter Spacing 

20
by 

20
ft.  

 Emitter Output (Gal/Hour): 15
 

 Leaching Requirement (LR): 15
 %  

    
 Water per tree per day or period: 48

gallons  
 Watering time per tree per day or period: 3

hours, 
12

minutes 
     
  Created by Reuben Hofshi and Shanti Hofshi  

  Copyright © The Hofshi Foundation 2003 - All Rights Reserved  

  This calculator is a revision of the CIMIS calculator by R. Hofshi, 
S. Hofshi and B. Faber (www.avocado.org).  

 
This example shows how a grower can design a fertilization program from a list of available fertilizers 

 
Nutrient Amounts (kg)  Nutrient Costs 

English Units    Metric Units  N P K S Ca 
Total 

Fertilizer 
Fertilizer 

Cost N P K S Ca 
Total 
Cost 

Input Recommended Fertilizer: 200
 

100
 

300
   

  

Ammonium Nitrate (34-0-0)
 

100
 

        294
 kg 

150 / tonne
 

0.44
 

        44.1
 

Potassium Nitrate (13-0-46)
 

50
 

  177
 

    385
 kg 

480 / tonne
 

3.7
 

  1.04
 

    184.8
 

Phosphoric Acid (0-31.6-0)
 

  100
 

      316
 kg 

100 / tonne
 

  0.32
 

      31.6
 

SELECT A FERTILIZER
 

                          

Fertilizer Still Needed: 50
 

0
 

123
 

0
 

0
 

Total Cost of Fertilizer Program: 260.5
  

Using the Recommended Fertilizers Calculator 
  
Created by Reuben Hofshi and Shanti Hofshi 
Copyright © The Hofshi Foundation 2003 - All Rights Reserved 

 
 

Recommended Fertilizer Calculator


