
Newsletter of the Pineapple Working Group, International Society for Horticultural Science
Volume III No. 1 March, 1997

Table of Contents
From The Editor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 2

3rd International Pineapple Symposium.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 2
Membership in ISHS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 2
Contributions to Pineapple News. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 2

Pineapple Planting Material. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 3

News From Australia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 4
PINEMAN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 4
The Australian Pineapple Industry. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 5

Pineapple Industry Farm Field Day. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 6
The Farmcare Project. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 6
Evolution of Fresh Pineapple Quality Improvement.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 6
Options for Managing Nematodes on Pineapple Following the Withdrawal of EDB.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 7
May-June Ratoon Harvest from High Density Spring Crop. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 7
F180 Re-Selection and New Clones. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 7
Standard Herbicide Treatments.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 7
Application Levels of Nitrogen and Potassium in Plant Crop. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 7
Mocap in Pineapples for Control of Symphyla and Nematodes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 8
News from Columbia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 8

Evaluation and Utilization Pineapple Genetic Resources. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 8

News from Costa Rica. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 8

Costa Rica: Fresh, Processed Pineapple -- Pineapple Leads Costa Rican non Traditional Exports. . . . . . . . . . . . . . . . . . . . . . . . . Page 8

News from Cuba.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 9

Brief Review of Tissue Culture of Pineapple. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 9

News from India. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 10
NPK Requirement in Ratoon Crop of Pineapple in Assam. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 10

Different Sources and Levels of Potassium on Pineapple cv. Kew. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 11

News from Malaysia.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 11
'JOSAPINE': A New Pineapple Hybrid Developed at MARDI. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 11
Research on Blackhert Disorder in Malaysian Pineapple. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 11

International Conference on Tropical Fruits. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 12
Effect of Oxygen and Carbon Dioxide Levels on Internal Browning and Composition of Pineapple. . . . . . . . . . . . . . . . . . Page 12
Effect of Chemical, Organic Fertilizers and Trace Elements Application on Nitrate Content in Pineapple Fruit. . . . . . . . . Page 12
Suitable Storage Temperature of Okinawan Grown Pineapple.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 12
Weed Control Recommendations for Pineapple Grown on Mineral Soil. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 13
The Effect of Fruitone® Application on the Yield and Fruit Quality of cv. Gandul Pineapple  in Malaysia. . . . . . . . . . . . . Page 13
Pineapple Nursery Setup and Production on Peatland Areas. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 13
Black Heart Disorder, Electrolyte Seepage and Calcium Content in Kew and Mauritius Pineapples Grown in Sri Lanka. . Page 13
Rapid on-farm Propagation Techniques for Plantain, Bananas and Pineapples. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 13
Photosynthesis and Water Relations of Drought Stressed Pineapple Plants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 14

News from South Africa. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 14

Growth Regulators for Pineapple Crop Control. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 14

News from Sri Lanka. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 14
Pineapple Research Activities in the Department of Agriculture. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 14
Pineapple Improvement Program in the Dept. of Agriculture, Sri Lanka.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 15
Mealybug Wilt Disease.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 15

Postharvest Studies on Black Heart Disorder of Pineapple. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 15

News from the United States (Hawaii). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 16
Study of Etiology of Pineapple Mealybug Wilt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 16
Pineapple Nematode Control: Summary of 1996 Activities. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 17
Comparison of Consumer Acceptability of Hawai'i Gold and Smooth Cayenne Pineapple Varieties. . . . . . . . . . . . . . . . . . . . . . . . . . Page 18
The Pineapple Industry in Hawaii. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 18

Effects of Tebuconazole on Fruit weight and Precocious Flowering. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 18

News from Venezuela. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 19

References. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 19

Directory of Professionals. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 25



Page 2 Newsletter of the Pineapple Working Group, International Society for Horticultural Science

From The Editor

I would like to thank the readers who took the time to

respond to the Reader Feedback form in the last issue of the

newsletter. A common comment was that the preferred language

for articles was English. In that regard, I would particularly like

to thank Marcos Daquinta for taking the time to translate his

tissue culture paper, which appears below, from Spanish to

English. Communication by E-mail made polishing  the paper

relatively easy.  The other suggestion was to do more to

encourage the submission of technical abstracts of current work

rather than to publish full-length papers. I fully agree with that,

but had not established any policy regarding what to include in

the newsletter.  In this issue, I have included some guidelines for

submissions to the newsletter. The most time-consuming task has

been getting submissions to the newsletter, I expect partly

because it is such a new medium for communicating information

about pineapple.

It might be appropriate to review the intent in initiating a

pineapple newsletter.  That intent was an outgrowth of the

objectives for holding the 1  International Pineapple Symposiumst

in 1992; our main objective was to improve communication

among researchers and growers of pineapple. Ken Rohrbach and

I particularly believed that the wide separation of researchers, the

relatively small numbers, and language barriers all worked to

impede the exchange of information about pineapple.  We both

believed there was a need to improve the communication and

provide a medium for continued communication of information

about the crop. Continued interest in holding symposia confirms

that others believe as we do.

The Pineapple Page on the World Wide Web has brought

many interesting questions and comments.  Over the past year,

the most sought after item was information on companies that

process pineapple and prices for pineapple juice concentrate and

other processed products.  I am told the interest probably is the

result of high prices for pineapple juice during the past year or

so. It should be no surprise that market information for the crop is

difficult to obtain when the export market is dominated by a

relatively small number of large and highly competitive

companies that process fruit primarily in Indonesia, Philippines,

and Thailand. As a convenience to readers, I have included an

alphabetical listing of companies known to me that process

pineapple on the web page.

Earl J. Anderson:  It is with much regret that I inform those of

you who knew Dr. Earl J. Anderson, Plant Pathologist at the

Pineapple Research Institute of Hawaii from 1945 until 1966,

that he died at his home in Montrose, Colorado on June 11, 1996,

three days after celebrating his 88th birthday.  Dr. Anderson was

at the Pineapple Research Institute of Hawaii (PRI) from 1945

until 1966, headed the department of Plant Pathology, later the

Department of Pest Control, from 1950 to 1966, and was an

affiliate faculty member at the University of Hawaii.  Among the

notable accomplishments during the time I knew him while

working at PRI, was the demonstration, in cooperation with Dr.

Anthony Hepton of Dole, that a fungal pathogen was involved in

the development of the fruit disease now known as interfruitlet

corking or IFC.  After leaving the PRI, Dr. Anderson worked

with Dole Company in the Phillipines and Cameroon and as a

consultant to Saim Food Products before retiring completely in

1975.

3rd International Pineapple Symposium 

The first notice of the Third International Pineapple

Symposium has been mailed.  The symposium is scheduled to be

held in Pattaya, Thailand from November 24-27, 1998.  Those

wishing to receive the second notice of the symposium should

contact Mr. Somchai Watanayothin, Horticulture Research

Institute, Chatuchak, Bangkok 10900, Thailand (phone: 66-2-

5798553; Fax.: 66-2-561-4667; Email:

hortdoa@mozart.inet.co.th).  The meeting is to be organized

under the auspices of: The International Society for Horticultural

Science; Horticultural Science Society of Tahiland; Department

of Agriculture, Ministry of Agriculture and Cooperation; and

Kasetsart University.  The sessions are open to researchers,

specialists and growers.  Contributions of a basic and applied

nature on all aspects of pineapple culture, management, and

marketing are invited.  The official language of the symposium is

English.  Field trips of local pineapple factories and plantations

are being planned and more details will be available in the

second announcement.

Membership in ISHS
The International Society for Horticultural Science is an

organization of individuals, organizations and governmental

bodies interested in the field of Horticultural Research and

Hortiuclture in general. The ISHS is registered as a society in the

Netherlands. To inquire about membership in the ISHS, write to:

International Society for Horticultural Science, Englaan 1, 6703

ET Wageningen, Netherlands (Email:

ISHS@agr.kuleuven.ac.be).

Contributions to Pineapple News
Readers comments about the last issue cause me to adopt the

following guidelines for contributions to Pineapple News. All

contributions for the newsletter must be written in English. I

have and will continue to assist writers whose native language is

not English to prepare contributions for the newsletter. 

Contributions submitted by E-mail or on floppy diskettes

formatted using Microsoft DOS or Windows programs are

preferred.  Since the objective of the newsletter is to promote

communication among pineapple researchers, specialists, and

growers, the preferred contributions are abstracts or summaries,

including only essential tables and figures, of research in

progress or completed.  Also of interest are overviews of

pineapple production and processing within a country or region,

and brief review papers in the writers area of expertise.  Because

of cost, photographs cannot be printed. News articles from a

country are arranged in Pineapple News alphabetically by the

name of the submitting author.   Please submit all contributions

and inquiries to: D.P. Bartholomew, Dept. of Agronomy and Soil

Science, Univ. of Hawaii, 1910 East-West Rd., Honolulu, HI

96822 U.S.A. (Phone (808) 956-8708; Fax (808) 956-6539; E-
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mail: duaneb@hawaii.edu.  Pineapple News is on the Web at:

http://agrss.sherman.hawaii.edu/pineapple/pineappl.htm.

Pineapple Planting Material

D.P. Bartholomew

This summary was prompted by the many issues that relate

to establishment of plants in the field.  Two current issues are the

availability and quality of tissue cultured plants and the use of

tissue culture in the development of genetically engineered

plants.  There is continuing interest in engineering plants that

produce little or no ethylene in hopes of inhibiting natural

induction of flowering and that have disease or nematode

resistance, or both.  It was fortuitous that M. Daquinta chose to

summarize recent work on tissue culture of pineapple for this

issue.

The following discussion applies mainly to Smooth Cayenne

pineapple because it is the most widely grown of the pineapple

groups, which probably accounts for the fact that there is

relatively little published information on planting material from

other pineapple groups.  Also, the Spanish and Queen types (see

Maerere A.P., Acta Horticulture 425 in the References section)

produce relatively large numbers of slips and suckers so the

supply of planting material may not be the limiting factor that it

can be with Smooth Cayenne clones, especially those that

produce few or no slips.

Sources: The common sources of planting material (propagules)

are suckers, slips, and crowns.  Suckers are shoots that develop

from buds in the leaf axils.  Sometimes a distinction is made

between suckers and ground suckers, the latter being suckers that

develop on the stem at or below ground level. Other sources

include suckers produced by decapitation of vegetative plants

(see Heenkenda in the References section), hapas, which are

shoots produced below the fruit but on the fruit peduncle, sliplets

produced by treating plants with chlorflurenol (for a new source

of this material, see News from South Africa) just after forcing,

tissue cultured plants, and plantlets produced by vertical

sectioning or vertical and horizontal sectioning of the stems of

crowns, suckers, and plant and ratoon crop stems.

The number and size of sliplets produced by chlorflurenol

varies with the amount of chemical applied.  Relatively wide use

of such sliplets in Hawaii is evidence that they represent an

excellent source of planting material.  Heenkenda (see

References section) has recently examined the factors

influencing the number of suckers produced by decapitation.

Tissue culture provides a rapid method for propagating

plants, but past results have been unpredictable.  A variety of

source material has been used in the production of tissue cultured

plants (see Pineapple News from Cuba in this issue), and if

variability is to be kept to a minimum, apparently plants should

only be produced from meristem tissue. The many reports of

variability in tissue cultured plants suggests that such plants only

be purchased from laboratories with a proven record of

producing plants true to the parent material.  At the 2nd

Symposium in Martinique, participants visited a grower who had

selected plants, which were then cloned by Vitropic (Vitropic,

ZAF LES AVANTS, 34270 Saint-Mathieu de Treviers,

FRANCE; Fax : # 011 33 67 55 23 05).  The grower stated that

he was very satisfied with the result.  I have recently heard that

Agribiotecnologia Costa Rica (Fax: 506-441-9609; Email

agribio@fractal.icr.co.cr) also does good work.  If any readers

know of commercial tissue culture laboratories that have a

proven capability to produce plants that are true to type, I would

appreciate hearing from you.

Selection: Wide experience has shown that selection to improve

clonal purity results in increased yields, or improved fruit

characteristics, or both.  Selection needs to be practiced to

establish and to maintain clonal purity and to minimize variation

within the field.  Experience in Australia (see information from

D. Christensen on F180 selection below), shows that

considerable variation can develop within a clone.  Selections

such as F180-7, which produces such large numbers of slips and

suckers that yield is reduced, have a further disadvantage in that

the prolific production of propagules rapidly increases the

proportion of such plants in the field population.

Selection is also practiced to reduce the variability in size or

quality of planting material within a row, block, or field. 

Propagules from fields that differ in climate, e.g. elevation, or

cultural practices, should be kept separate to minimize variation

in physiology (stored organic or nutrient reserves) or other

characteristics that could cause them to develop at different rates. 

Until a definitive study showing that types of planting material of

the same mass do not differ in growth rate, suckers, slips, and

crowns, even if of the same weight, should not be mixed. 

Likewise, within a propagule type, propagules should be sorted

into different size classes to minimize variation in the field, and

the higher the plant population density, the more critical such

sorting becomes.  Several studies done with slips at the

Pineapple Research Institute of Hawaii showed that variation in

fruit size increased when slips of different sizes were mixed in

the field.  Since weighing of individual propagules is impractical,

sorting is done visually or, as in Hawaii, by a grading machine

that separates crowns into size categories such as large, medium,

and small.

Propagule mass: Suckers have the greatest mass and potentially

the greatest weight range because they grow continuously until

harvested or until flowering occurs.  Slips weigh from 250 to 450

g, depending on the length of time they remain on the plant after

the fruit is harvested. Crown weight typically varies with the

season and can weigh from 100 to about 350 g at different times

of the year.

The literature related to propagule type and mass is

confusing at best.  Many authors report that suckers produce

larger fruit than do slips, and slips produce larger fruit than do

crowns.  Unless plant size at flowering is measured or controlled,

such studies only confirm that after some fixed period of growth,

large propagules produce larger plants and fruit than do smaller

ones.  They also confirm the well-known high correlation

between plant mass at induction and fruit mass at harvest.

Propagule mass is important because it determines the initial

leaf area and storage reserves of the new plant.  Within a given

environment, regardless of the type of planting material, the time

required to reach a desired plant weight at some future time is

shorter for large than for small propagules.  The standard

recommendation is that propagule types should not be mixed

even if they have the same mass.  Where planting is done the
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year around, farmers in cooler environments usually avoid

planting large suckers near the time flowering occurs because

they are more likely to flower naturally than are other types of

propagules.

Other considerations: The cost of planting material may

influence the propagule used in commercial plantings.  Suckers

are expensive to harvest because they are difficult to remove

from the plant and collection is a separate operation.  Slips are

easily harvested, but also are collected in a separate operation

some weeks after the fruit are harvested.  In many areas, crowns

are the preferred planting material because they can be collected

at the same time the fruit are harvested.  A disadvantage of

crowns and sliplets is that their small size increases the time from

planting to the desired plant weight for forcing.

Farms that grow pineapple solely for the fresh market require 

other sources of planting material.  These sources can include

sliplets produced using chlorflurenol or a ratoon crop grown

primarily to supply planting material.  Sliplets produced by

chlorflurenol treatment are smaller than crowns, result in loss of

the fruit, and require a separate harvesting trip.  However, they

apparently are cheaper to produce and harvest and provide more

uniform planting material than do suckers, especially on clones

that produce few or no slips, as is true for most clones grown in

Hawaii.  Plants produced by sectioning or tissue culture need to

be grown in a nursery until they reach a size suitable for planting

in the field.

Storage can affect plant mass and the quality of propagules. 

Prolonged storage is undesirable because propagule storage

reserves are utilized.  Growth of the stem continues during

storage and the stem diameter decreases with time in storage. 

The resulting plant may be weakened and susceptible to

lodging.�

News From Australia

PINEMAN

Simon Newett, Maroochy Research Station, Nambour,

Queensland, Australia

The PINEMAN program is a management analysis service for

pineapple growers aimed at improving management efficiency in

an industry where high production costs can critically reduce the

profit margin.

The program, operated by the Department of Primary

Industries in Queensland (DPI) began in 1991 with the

development of appropriate software.  The prototype was initially

tested by six growers.  Today there are 39 growers participating

in the program which represents more than 30% of Queenslands

pineapple production by volume.

Growers use PINEMAN as a management tool.  Individual

farm performance is compared with averages of other growers

using local and state-wide averages.  The program is almost

infinitely variable, the range of comparisons is only restricted by

the number and diversity of participants.  In addition, information

can be expressed in several ways to suit individual grower

requirements.  Available comparisons can be obtained on aspects

such as gross margin, net returns, fertiliser costs, chemical costs,

repairs, fuel, tonnage, yield and labour costs.

In order to access information, growers must complete an

input sheet detailing their own data which includes costs, returns

and size of crop data.  The input sheet can be prepared either by

growers themselves, or with the help of their accountant (the

PINEMAN team in DPI will help new participants prepare their

first input).  All information supplied remains completely

confidential and is not linked to any network, a point which DPI

staff who operate the program from the Maroochy Research

Station, are anxious to emphasise.  Nor do growers need a

computer to use the service.  In fact grower input is minimal,

restricted to completing the input sheet, which requires two to

four hours once a year.  What’s more, the service is completely

free, financed by the DPI, Horticultural Research and

Development Corporation (HRDC) and grower levies.

Currently the PINEMAN team consists of three people all of

whom are stationed at the Maroochy Horticultural Research

Station in Nambour.  Mr. Simon Newett, an extension

horticulturist leads the project, Mr Shane Mulo, a decision

support systems horticulturist who wrote the software

programme, and Mr Tim Smith, an extension horticulturist, who

works as a part time assistant.  Tim was employed primarily to

make on-farm visits to explain and demonstrate the service and

to help new participants with their input sheets.

PINEMAN participants generally receive two confidential

reports a year.  The first is sent out soon after the input sheet has

been received and shows progress of the individual farm over a

period of time and comparisons with average data received to

date.  The second is sent out at the end of the season when it is

assumed all the input sheets for the year have been received, and

thus contains a more comprehensive set of comparisons for that

season.  These reports instantly enable growers to assess their

own performance and compare it with averages of others.  Such

comparisons can be critical for improving profitability. 

Although the DPI will, if required, indicate above or below

averages and areas that may need attention, the results embodied

in the reports Tim Smith explains, tend to speak for themselves

and growers are able to see quite clearly those defects in their

management which are adversely affecting profitability.

Tim says one of the main benefits of the service is that

participants can very quickly identify problems.  For example

some growers are spending up to 3 times more than others on

labour.  The results of the PINEMAN program to date clearly

indicate that resources directed towards improving labour

efficiencies have the greatest potential for reducing production

costs.

Another important trend identified by PINEMAN is that

farms with the best yields don’t necessarily show the highest

gross margins.  As Tim Smith says, “Those with the highest

gross margin may be sacrificing some yield to obtain their higher

profits”.

Other significant differences among grower operations

revealed by PINEMAN comparisons (reckoned on per tonne of

fruit produced) include: gross margin - a range of more than

$150/tonne; chemicals - a four fold variation in expenditure:

fertilisers - a five fold variation; fuel and oil - a three fold

variation; repairs and maintenance - a seven fold variation; yields

- from 50 to 130 tonnes per hectare; tonnage

produced/person/year ranges from 120 to 400 tonnes.
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PINEMAN has now built up a considerable database and this

information enables the analysis of trends and correlations for the

industry, providing valuable information which should improve

international competitiveness as well as a greater domestic

efficiency.  Simon Newett and Tim Smith point out that as well as

maintaining the confidentiality of individual grower information,

access to certain industry-wide data is also restricted so that

sensitive Australian industry information is not publicized outside

of the country.

The more growers taking part in PINEMAN, the more

comprehensive the service which can be offered.  Such

information would include planting density versus yield for

different growing regions, yields vs growing regions, fertiliser

expenditure vs. yields, yields vs. gross margins, the economics of

growing fruit for the cannery vs. the fresh market etc.

Simon Newett and Tim Smith see the next step for

PINEMAN participants as forming local productivity groups

which could discuss their yardsticks and provide members with a

chance to learn from and build on each other’s efficiencies, thus

following in the footsteps of the pig and dairy industries. Such

groups can be suitable forums for making PINEMAN findings

and insights available industry-wide.

With 30% of the pineapple industry by volume throughout

Queensland already participating in PINEMAN, feedback to date

appears very positive.  Most of those using the service say it has

improved profitability by helping them prioritise areas within

their operations which need attention.

According to a report on the project prepared by DPI staff,

what growers like best about the program is the ability to

compare their individual operation with those of other groups. 

Other items that have earned particular grower approval are gross

margin per tonne, cost per tonne and fertiliser and chemical

comparisons.  Another popular feature was the listing of averages

of the top four growers to provide yardsticks for others to aim

for.  Some growers have indicated that they expect significant

increases in gross margin per tonne due to PINEMAN

participation.  Expectations ranged from below $20 per tonne to

above $75 per tonne.

The Australian Pineapple Industry

G. M. Sanewski, Maroochy Horticultural Research Station,

Nambour, QLD. Australia.

The Australian pineapple industry is relatively small by

world standards ranking at number 15 in terms of production

(Anon, 1994).  It is strongly orientated towards the domestic

market with very little exported.  It is one of the few pineapple

industries that is not based in a tropical region with access to

cheap labour.  To compensate for the high labour costs the

industry has had to embrace technology and mechanisation.

Early history: The first pineapples are thought to have been

introduced to Australia from India in 1838 by a German

missionary, although some records indicate pineapples were

grown near Sydney as early as 1824.  The first commercial

plantings were established in Nundah, now a suburb of Brisbane

in the early 1840’s (Lewcock, 1939).  Cannon (1963) considered

this first commercial plantings to have probably been rough-

leafed pineapples (Queen type) with Smooth Cayenne coming at

a later date from Kew Gardens in England.  Collins (1960)

indicates this importation from England probably occurred

around 1858.  

Pineapples were initially grown close to Brisbane as the fruit

had to be transported to market by horse-drawn conveyances. 

Production of pineapples increased gradually as new areas

opened up in the Sunshine Coast hinterland (100 km north of

Brisbane) and rail lines were established.  Production was

however still limited to demand by the fresh market.  It was not

until supply exceeded demand that consideration was given to

establishing a processing facility. Production increased

dramatically from the 1920’s onwards when the State

Government established a cannery in Brisbane (Lewcock, 1939). 

Records from 1929 show fresh production at 8,881 tons

exceeded cannery production at 5,258 tons (Lewcock, 1939).

Production: From the early days pineapple farms in Australia

have traditionally been smaller family operated businesses.

Cannon (1963) reports that the average farm size at that time was

15 to 30 acres.  The industry has changed in profile since those

early days with the loss of small farms being compensated for to

a certain extent by the increase in size of the larger farms.  The

industry reached a maximum production of 154,000 tonnes (from

6,660 ha) in 1988 (Castle, 1995).  There are now less than 6,000

ha of pineapple grown in Queensland by about 330 farmers. 

Annual production is about 125,000 tonnes.  Farm size ranges

from  2 ha to about 120 ha.  The largest farms produce about

2,000 tonnes of fruit per year  with a maximum of about 5,000

tonnes.  The importation of cheaper processed product from S-E

Asia is the principal cause of the decline in production over the

last 10 years.

Growing regions: Within Australia, pineapple is grown almost

exclusively in Queensland.  However, small plantings also exist

in northern New South Wales and the Northern Territory.  In

Queensland, the most northerly plantings are at Cooktown in

North Queensland (15 S Lat) and the most southerly are within

the outskirts of Brisbane (27 S Lat).  Early in the history of the

industry, plantings existed as far south as Port Macquarie in

NSW 31 S Lat (Kebby, 1957).  Because pineapple is susceptible

to frost and sunburn, plantings are grown only along the coastal

strip, never more than about 40 km inland (Scott, 1995).

The Queensland industry can be divided into 3 main regions. 

The South Queensland region is the main region.  About 70% of

pineapple for processing and 60% of pineapple for the fresh

market is grown here. The Australian industry is therefore

centred in a sub-tropical climate.  Most farms are in the

Wamuran-Caboolture and Beerwah-Glasshouse Mtns districts

about 100 km north of Brisbane.  The Central Queensland region

centred mainly around Yeppoon, near Rockhampton, produces

about 30% of the processors intake as well as 20% of the fresh

market.  The North Queensland industry produces only for the

fresh market.  Here freight costs and transport time prevent

supply to the processor.  North Queensland growers supply fresh

fruit for the Townsville and southern capital city markets.  The

northern industry supplies about 20% of the fresh market,

principally in the winter period when supply from southern

districts is of poorer quality.
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In S-E QLD, pineapple are grown on a 4 year cycle.  The

plant crop takes 18 months to 2 yrs and the ratoon crop a further

12 to 18 months.

Fresh fruit sector: There are about 70 growers who produce

solely for the fresh market.  However many cannery growers also

supply the fresh market depending on prices.  Most fresh fruit is

sold on the domestic market but a small quantity is exported to

New Zealand.  Many fresh fruit growers now supply 1 of the 4

pineapple packing and marketing facilities which exist in

Queensland.  Australian fresh market pineapple growers do not

compete in any significant way in world pineapple markets

because their costs of production, principally labour, are too high

and they are too distant from the major fresh fruit markets.

Processing sector: Golden Circle Ltd, a grower-owned unlisted

limited company, is the principal processor. Growers supply this

market on the basis of shares they own in the company.  The

shares work like a quota system with 100 shares allowing the

supply of a specified quantity of fruit per year.  Incentives are

paid for fruit supplied during the times of the year when the fruit

is at its best quality. About 50% of processed pineapple is

produced by only 66 growers.  Golden Circle Ltd also processes

a range of other fruits and vegetables.

In the early 1950’s a cannery was also established in Cairns

in North Queensland but it failed to be profitable and was closed

(Grattidge and Wait, 1989).

Clones/Cultivars: The Australian pineapple industry is based

almost completely on selected clones of Smooth Cayenne. 

Clonal selection commenced in 1939 and culminated in the early

1970’s when the Department of Primary Industries released 4

clones, 8, 10, 13 and 30.  In addition, the Hawaiian clone F180

was imported by Golden Circle Ltd in 1972.  Today the industry

is converted almost totally to clonal planting material.  Clones 10

and F180 are probably the principal clones grown.  

Smooth Cayenne, is grown for both the processing and fresh

markets.  However, about 60 ha of Queen types are grown in

North Queensland, specifically for the winter fresh fruit market

when Smooth Cayenne is low in eating quality.  Imported and

locally developed hybrids are being tested to fill this market

niche. 
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Pineapple Industry Farm Field Day

The Pineapple Industry Farm Field Day, co-sponsored by

Queensland Fruit & Vegetable Growers, Golden Circle Inc., and

Queensland Department of Primary Industries, was held on 19

July, 1996 at the industry farm at Beerwah.  The meeting was

opened by Alan Smerdon, Chairman for the day, followed by an

opening address by Ken Buchanan, Chairman of the Pineapple

Subcommittee, Queensland Fruit and Vegetable Growers.  After

lunch at the Big Pineapple, a tourist spot near Nambour, growers

viewed field demonstrations and trade displays at the industry

farm at Beerwah.

Ed Note: I have abstracted below items that I thought might be

of interest to readers.

The Farmcare Project
Chris Lindsay, Farmcare Project Officer, Queensland Fruit and

Vegetable Growers, presented the goals of the Farmcare project,

which are to: 1) assist Queensland growers to develop industry

guidelines for the production of fruit and vegetables while

minimizing impacts on the surrounding environment and, 2)

maximize growers adoption of socially and environmentally

acceptable farm management practices to secure consumer and

community confidence in Queensland produce.

The project acknowledges that many farmers use practices

that are friendly to the environment, documents those practices,

and helps the industry develop other guidelines for good farm

management.  To reach the Farmcare goal, growers are informed

about what having a 'duty of care' for the environment means,

they are supported in the development of guidelines, and the

finalized guidelines will outline practices that meet

environmental obligations while permitting growers to maintain

profitability.  Farmcare issues include: maintaining soil "health"

and preventing erosion; applying fertilizer that meets crop

requirements; using water wisely to prevent salt buildup and

groundwater contamination; using all possible pest control

practices (along side pesticides); managing dust, spray drift,

odors and other impacts on air quality; managing noise where the

farm is close to sensitive areas; controlling feral animals and

managing native animals on farm; and properly disposing of

plastics, chemicals and chemical containers.  Mr. Lindsey noted

that Farmcare is needed to ensure the long term future of

horticulture in the state because consumers want fruits and

vegetables that are grown in ways that make them safe to eat, the

wider Queensland community is interested in the health of all

natural resources, and State Government legislation outlines the

'duty of care' all Queenslanders have towards the environment. 

Additional details were provided about Queensland Government

legislation related to the 'duty of care,' the Environmental Code

of Practice for Agriculture, and described the support provided

to growers the help them develop their own guidelines.

Evolution of Fresh Pineapple Quality
Improvement
Nick Macleod, Senior Extension Horticulturist at Rockhampton,

writes of the quality improvements made in fresh fruit marketing
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since 1988.  Marketing groups have been organized in both

Northern and Southern Queensland, brand names have been

established for market identity, and more than 50 farmers are

marketing through the major packing houses.  Standards for

Premium and Class 1 grades were established in 1994 for

Australia and New Zealand.  As a result of grower training and

feedback from growers and packers, at least 70% of all fresh

pineapples are now marketed through marketing groups under the

quality program.

Options for Managing Nematodes on Pineapple
Following the Withdrawal of EDB
Graham R. Stirling, Principal Nematologist at Dept. of Primary

Industries, reviewed the current status of nematode control in

Queensland and the prospects for control by alternative measures. 

Ethylenedibromide (EDB) will be lost for nematode control on

June 30, 1997 and the alternative is primarily fenamiphos, which

is more expensive than EDB.  It is estimated that the cost for pre-

plant treatment (20 kg active ingredient/ha; a.i./ha) would be

about $A1,300 per ha and post-planting sprays (5 sprays of 2.4

kg a.i./ha prior to flower initiation) would cost about $A1,160. 

Acceptable ratoon crop yields were obtained with 2 sprays of 4.8

kg/ha a.i. after plant crop harvest.  Dr. Stirling states that because

of cost and concerns for groundwater contamination, the most

effective program should include surveying to first determine the

need for nematode control.  Nematode infestations vary across

fields and farms and use of chemical controls should be based on

nematode population densities high enough to cause economic

damage.  Current knowledge indicates that nematode populations

in pineapple can be determined with sufficient accuracy so that a

monitoring system will provide an adequate recommendation in

at least 70% of the cases.  Plans are underway to conduct a pilot

monitoring service for the pineapple industry over the next

several years to determine whether it is feasible to develop a

commercial monitoring service for the industry.  Tables at the

end of the article reviewed chemical and possible non-chemical

alternatives and their advantages and disadvantages for nematode

control, relative to EDB.  Some of the proven options include: 1)

extended clean fallow for 4-6 months; 2) growing only the plant

crop; 3) growing non-host green manure crops, e.g. sorghum or

velvet bean, in the inter-cycle.  A number of other more limited

options were given but space doesn't permit their being listed

here.

May-June Ratoon Harvest from High Density
Spring Crop
D. Christensen of Golden Circle Ltd. reported that in a trial

where plant population ranged from 62,500 to 93,700 plants/ha

(25,000 to 38,000 plants/a), the highest plant crop yield (142

tonnes/ha) was obtained at 69,400 plants/ha (28,000 plants/a). 

Ratoon yield decreased with increasing plant population so the

total yield was greatest at a population of 69,400 plants/ha.  D.

Christensen stated that 28,000 plants/a is the absolute planting

limit and expected that the best fruit quality and ripening

behavior would be in crops at populations less than that number.

F180 Re-Selection and New Clones
D. Christensen stated that uniform planting material is a must and

stressed the importance of maintaining clonal purity by selection

of planting material.  Three pure F180 clones are available, but

only two are agronomically suitable.  Selection F180-5 has a

higher average fruit weight than F180-1, but the latter clone has

better fruit shape.  F180-7 is reported to be vigorous to a fault

with slip and sucker growth so prolific that fruit size and shape

are adversely affected.  Queensland clone C40 was recently

released; the clone has a high average fruit weight but planting

material was variable and so resulted in quite large variation in

fruit weight.  Other recently released Queensland clones were

also mentioned but details on their characteristics were not

provided.

Ed Note: F180, actually Champaka F-180, is a Pineapple

Research Institute of Hawaii accession that was shipped to

Australia many years ago.  Both Champaka F-153 and F-180

were introduced to Hawaii in the 1930s, reportedly from the

same location in India, and were supposedly either similar or

identical.  However, Champaka F-180 apparently did not

perform well in Hawaii while Champaka F-153 has become a

dominant clone here.  In Australia, F-153 did not perform as well

as F-180, suggesting that F-180 is better adapted to the cooler

climate of Southern Queensland.

Standard Herbicide Treatments
Because some growers reported problems with weed control,

Eric Sinclair of Golden Circle Ltd. established an experiment to

retry the standard weed control methods. Bromacil (Hyvar 800)

was applied at 0, 2, 4, or 8 kg/ha of product and diuron (Diurex

900) was applied at 0, 2.5, or 5 kg of product/ha.  All

combinations of the chemicals were sprayed by knapsack sprayer

over newly planted crowns at 3000 L/ha.  Weeds were counted

and removed by hand from all plots from planting through plant

crop harvest.  Control was best with 4 or 8 kg bromacil and

improved as the amount of diuron increased. Neither average

fruit mass or yields were affected significantly by herbicide

treatments.  It was concluded that the standard treatment still

provides good control and failures are likely due to poor or

delayed application or loss of treated soil by wind or water

erosion.  It was emphasized that land preparation must kill

mature weeds, as the chemicals are most effective in controlling

germinating weed seeds.  A follow-up diuron spray 6 to 8 weeks

after planting is recommended and both bromacil and diuron

should be used to protect the ratoon crop.

Application Levels of Nitrogen and Potassium in
Plant Crop
Trials were established by Eric Sinclair to compare current

Golden Circle Ltd. (GCL) recommendations for application of

nitrogen (N) and potassium (K) with those of a grower.  Foliar

vs. sidedressed fertilizers were also compared.  The GCL

recommended practice is to supply relatively more K than N

early during growth.  One comprehensive experiment included

616, 711, or 770 kg/ha of N and 785 or 950 kg/ha of K in all

possible combinations.  The fertilizers were applied monthly as

foliar sprays or bimonthly as sidedressings for 10 months and

then monthly as foliar sprays.  Gentle rainfall within days of each

sidedress provided ideal conditions for this application method.

Leaf mass increased as both N and K increased, but there was no

effect of application method.  Fruit mass was significantly higher

at the highest level of N and was significantly higher for



Page 8 Newsletter of the Pineapple Working Group, International Society for Horticultural Science

sidedressed than for foliarly fertilized plots.  Fruit yield (MT/ha)

increased with increasing N from 103.9 at 616 kg/ha N to 111.6

at 770 kg/ha.  Increased yield more than paid for the cost of

increased fertilizer.  There was no significant effect of K or the

method of applying K on yield.  Juice nitrate level was below the

8 ppm considered critical for canned products.  It was

emphasized that the GCL recommendations of about 600 kg/ha N

and 785 kg/ha K provide a good return per unit of cost while

providing a margin of safety for juice nitrate levels and

environmental quality.  The data and observations show that

providing less N early in the crop will result in smaller plants

with some yellowing, but plants will catch up as greater amounts

of N are applied later in the crop and will produce yields close to

those obtained with greater amounts of N.

Mocap in Pineapples for Control of Symphyla and
Nematodes
Richard Bull, Field Research Scientist, Rohne-Poulenc, reported

on several studies that compared the efficacy of Mocap with EDB

+ Lindane for symphylid and nematode control and with

Nemacur EC at 2x12 L/ha for nematode control.  Preplant

treatments were 40 kg/ha Mocap 100G.  On one farm where

nematodes were the major pest, though the difference was not

statistically significant, the Mocap 100G treatment alone

produced 16.6 MT/ha more fruit in the plant crop plus ratoon

than did the untreated control.  Postplanting treatments consisted

of 10, 20, or 30 L of Mocap 200EC applied in 4,500 L/ha at 3-5

months after planting and at 6,000 L/ha when plants had closed

in, and to ratoons at 6,000 L/ha when new growth was observed

after harvest and 3-5 months later.  The Mocap 100G treatment

gave nematode and symphylid control equal to EDB+ lindane. 

Where symphylids were the major pest in ratooned pineapple,

Mocap EC treated plants had significantly greater average fruit

mass and produced higher yields than untreated plants and yields

were slightly but not significantly greater than those from plants

treated with Nemacur.  Mocap EC at 10 L/ha applied twice

during the plant and ratoon crop was the optimum treatment for

control of symphylids (Hanseniella sp.).  Mocap EC at 20 L/ha

applied twice in 4,500 to 6,000 L/ha during the plant or ratoon

crops was the optimum treatment for control of nematodes. 

Where nematodes were the the major ratoon crop pest, plants

treated with Mocap had significantly higher yields than untreated

plants and had slightly but not significantly greater yields than

plants treated with Nemacur.�

News from Columbia

Evaluation and Utilization Pineapple Genetic
Resources

G. Coppens d'Eeckenbrugge, IPGRI/CIAT, A.A. 6713, Cali,

Columbia

A 4-year project entitled "Evaluation and Utilization Pineapple

Genetic Resources from Amazon to  Breed Resistant Varieties"

has been submitted to the INCO-DC (International Cooperation -

Developing Countries) European research program, and

approved in 96. It involves CIRAD-FLHOR, EMBRAPA,

FONAIAP and Universidade do Algarve and it is starting in

February 97. It will focus on the characterization and evaluation

of pineapple germplasm from the collections of Martinique,

Brazil and Venezuela, with particular 

emphasis on fusariosis, Thecla, nematodes and fruitlet core rot. It

also includes molecular characterization through DNA markers.

Marie-France Duval has already moved to Montpellier to prepare

the work by developping DNA marker techniques.

The European project gives a breath to the germplasm

collection for the next 4 years, as part of the evaluation costs are

covered by the project.�

News from Costa Rica

Costa Rica: Fresh, Processed Pineapple -- Pineapple
Leads Costa Rican non Traditional Exports

The following report was obtained from the USDA Foreign

Agricultural Service web site at

http://ffas.usda.gov/ntdb/agwrld/htmlfiles/cs5011.html.  It was

from Scott E. Bleggi, Agricultural Attache and drafted by

AGSPEC:V. Gonzalez/Gedes:T.Quiros in 1995 and posted on

01/30/96.

General Summary

Costa Rican exports of pineapples have become during the

past few years one of the most important non-traditional

agricultural products. Emphasis is being placed on production of

these products, away from coffee, bananas and sugar.  According

to Costa Rican trade data, the value of pineapple exports

amounted to just $31,156,100 in 1988. In 1994 the export value

of this fruit climbed to $57,920,000.  During the period January -

April 1995, pineapple exports reached $20.6 million, compared

to $17.4 million during the same period a year earlier, and at the

current pace 1995 exports will exceed $60 million. If realized,

this represents a doubling in value in less than eight growing

seasons. The major export markets for Costa Rican pineapples

are the U.S., Germany and Italy, in that order.

The majority of the pineapples are planted in the South of

the country in an area called Buenos Aires.  Most of the

plantations in Buenos Aires are owned by PINDECO, a

subsidiary of Del Monte.  Pineapples are also grown in the

Northern region of the country in San Carlos.  More recently,

new areas have been  established in Cobano, in the province of

Guanacaste, although these new areas are still small and belong

to small producers.

The varieties planted for export are Cayena Lisa and

Champaca (about 90 percent of the area planted) and Monte

Lirio for domestic consumption (this variety is concentrated

around Pital de San Carlos in the North).  Large producers obtain

between 60 and 120 MT of pineapples per hectare with the

Cayena Lisa variety.  Yields are between 35 and 45 MT per

hectare for the Monte Lirio variety.  The last available figures

indicate an area of some 8,000 hectares overall, with about 60

percent in the main producing area, and the balance spread

between the two new growing areas in the North.

Currently, most of the pineapple areas have been planted by

PINDECO or by medium and large independent producers. 

Smaller producers have not been very active because of the high

costs of production and because of a lack of technical producers
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realize that pineapple production does not require large areas and

is a profitable alternative to crops with declining revenues such as

those grown in the Southern part of the Nicoya Peninsula.  Here,

a group of 15 medium and small producers with assistance from

the government of the Netherlands, have been producing

pineapples for two years.  This European investment project is

expected to give additional stimulus to new producers, given the

positive results obtained so far by the farmers.  If this is the case,

pineapple will continue to be Costa Rica's number one non-

traditional agricultural crop, both in terms of production and

export value.�

News from Cuba

Brief Review of Tissue Culture of Pineapple

Marcos Daquinta and Reinerio Benega, Bioplants Center,

University of Ciego de Avila, cp.: 69 450, Cuba

Pineapple (Ananas comosus (L.) Merr) is a perennial,

monocotyledonous, succulent, terrestrial, herbaceous plant. The

place of origin is in the area including Central and Southern

Brazil, Northern Argentina and Paraguay. The cultivated varieties

may be classified according to their characteristics into five

groups: Spanish, Queen, Cayenne, Abacaxi and Maipure. World

pineapple production exceeded 12 million tones in 1995 (1).

Micropropagation techniques have great advantages for

plants such as pineapple that produce few or no seeds and that

have insufficient vegetative propagules. Tissue culture techniques

have application in variety development too.

Micropropagation: Although lateral buds on the main stem and

suckers can provide a source of explants for in vitro propagation

of pineapple, axillary buds from the crown are more commonly

used. The crown leaves are removed and the stem is washed with

detergent and plenty of tap water. The crown stem is sterilized

with calcium hypochlorite and then buds, including a portion of

basal tissue, are removed and established in the culture medium.

Once a shoot has developed, multiplication is accomplished

by separating the shoot from the basal tissue, the apex of the

shoot is injured to break apical dominance and promote lateral

bud development, and it is put in Murshige and Skoog (MS)

medium modified by the addition of 6-benzylaminopurine (BAP)

and naphthaleneacetic acid (NAA). Each six weeks new shoots

are  separated and returned to the same medium. To promote

rooting of the plantlets, they are transferred to a medium without

BAP. Once plants develop roots, they are removed from the

culture medium and replanted in peat moss medium and placed in

a greenhouse where they are grown for approximately four

months (adaptation phase).

Recently, the effect of eight strains of Azotobacter

(Chrococum  sp.) on the growth and development of pineapple

vitroplants during the adaptation phase was evaluated. The

growing medium was inoculated with Azotobacter at the time the

plantlets were transplanted to it.  All Azotobacter strains

increased the vitroplant growth and reduced the adaptation period

to four months. Native strains isolated from Red Ferrallitic soil

collected in Cuba proved to be the most beneficial (2).

     The effectiveness of six endomycorrhizal fungi in promoting

the growth and development of micropropagated Smooth

Cayenne pineapple plants was evaluated during the adaptation

phase. Glomus manihotes, Glomus occultum  and Glomus

mosseae were the strains most effective in promoting growth of

pineapple vitroplants (3).  The use of vesicular arbuscular

micorrizae fungus reduced the length of the adaptation phase of

vitroplants.

A new micropropagation method utilized in vitro shoot

elongation in a medium containing NAA and incubated in the

dark at 25 ±2.0EC for 30 to 40 days. The elongated shoots were

cut at the nodes and the cuttings were placed on N6 medium

supplemented with kinetin and BAP. This technique was

demonstrated for Smooth Cayenne and Red Spanish plants (4).

Shoot regeneration was observed along the nodal segments.

The in vitro proliferation of Smooth Cayenne and Red

Spanish shoots was obtained using 0.5 to 10 mg/L PBZ (inhibits

gibberellin synthesis) in the culture medium without auxins or

cytokinins. In two cultivars, leaf size decreased and shoot

numbers increased, showin the positive effect of this product.

Tissue sources for explants and callus: In looking for new

sources of explants for in vitro multiplication of pineapple,

leaves were obtained from in vitro plantlets. The youngest leaves

from nearest the apex of plantlets of Smooth Cayenne (cvs.

'Serrana' and 'Mexico') produced shoots when cultured in MS

medium that included several plant growth regulators. When the

same kind and quantity of growth regulators were used, the

response was greater for varieties from Mexico.

Callus can be produced from a variety of different pineapple

explants, syncarpic and axillary buds, hybrid embryos, in vitro

grown plantlets, and meristem tips of crown sections with and

without buds. However, plant regeneration was by indirect

adventitious embryogenesis and not as a result of somatic

embryogenesis.

In South Africa (6), researchers were unable to produce

callus from leaves isolated from in vitro grown plantlets.

Contrary to those results, in Cuba when solid MS medium was

supplemented with 2.5 mg/L 3,6 dichloro-2-methoxibenzoic acid

(Dicamba) and 0.5 mg/L BAP, more than 50 % of the youngest

leaves of Smooth Cayenne in vitro plants produced callus (7).

The initiation and proliferation of nodular callus from the leaf

base was affected by Dicamba concentration higher than 2.5

mg/L in the culture medium. The best combination of Dicamba-

BAP for callus formation and plant regeneration was higher

when the callus was transferred to a culture medium without

auxins (8). In the nodular callus we observed semi-organized

structures on callus surfaces. Histological studies showed the

callus origin perivascular tissue formed from the leaf base, the

embryogenesis aggregates were composed of meristematic cells

in active division with dense cytoplasm and a great nucleus in the

cell center. Close similitude between zygotic and somatic

embryos was observed too.

For pineapple, which is a vegetatively propagated species

with a high level of heterozygosity, the induction of haploids

could bring about a significant advance in genetic improvement.

The production of homozygous pineapple plants could be used in

breeding programs and should allow the development of new

varieties in a relatively short time. Haploid and dihaploid plants

would also be useful in providing access to homozygous
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recessive genes, whenever they are economically advantageous as

in the case of deleting marginal spines and for biotechnological

manipulations.

     Anthers from several genotypes with microspores at about the

uninucleate stage were cultivated in MS medium and different

growth regulators. After nine weeks of culture, the anther walls

broke and calli sprouted from within the anthers. They appeared

mainly near the zone where the filaments were removed. The calli

had a yellowish-white or yellow color and a hard and nodular

appearance. Some calli continued to grow and turned light green

on plant regeneration media. However, they developed roots but

no shoots in these culture conditions. Plant regeneration from

them has been unsuccessful. Perhaps, the plant growth regulators

used to achieve this objective were inadequate. The plant

regeneration from pineapple anther calli will require additional

studies, as has been recommended for other plants (9).

Unfertilized ovules from four pineapple genotypes were

cultivated in vitro. Four concentrations of sucrose and Dicamba

and BAP as a hormonal combination were tested. Callus

formation was obtained in all sucrose concentrations with

'Serrana' Smooth Cayenne, 'PiZa blanca' and Red Spanish

varieties. In 'Perolera', callus formation did not occur.  Plant

regeneration was best with Red Spanish, but rooting was

observed in 'Serrana' Smooth Cayenne and 'PiZa blanca' (10).

Techniques for genetic breeding.
Protoplasts were isolated from the third and fourth leaves of

in vitro cultured 'Perolera' plantlets maintained in the dark or

light for 24 hours (11).  The leaf ribs were scratched on the

abaxial surface with a scalpel, pre-plasmolised, and then

incubated with a mixture of ezymes to degrade the cell walls. 

The protoplasts obtained were then washed and centrifuged up to

four times to remove debris.

Callus cultures have been used in a program of genetic

improvement. Variation among somaclonal plants regenerated

from callus of Red Spanish cultivars made it possible to select

P3R5, a clone with few leaf spines that was similar in other

respects to the original Red Spanish cultivar.  The characters of

the somaclone were stable over five consecutive generations. 

The possibility of selecting cultivars of pineapple from calli and

vitroplants that are resistant or tolerant to Fusarium is being

explored (12, 13).

The North American Company DNAP-Plant Technology

collaborated with Agribiotecnologia de Costa Rica researchers

regarding advanced micropropagation methods for pineapple and

other crops. A similar project was developed with Fitotek, an

Indonesian company specializing in micropropagation (14).  An

efficient and economical method for commercial

micropropagation of Smooth Cayenne pineapple was achieved by

DNAP-Plant Technology. Longitudinal sections of shoots on leaf

bases were used as the explants to regenerate shoots. Additional

multiplication was achieved inside a 10-L Nalgene vessel with

shoots immersed in liquid medium for only six minutes every

hour (period immersion bioreactor). Using the above

regeneration method, 6,000 to 8,000 plants were produced from

32 initial shoots within 4-5 months (15).
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News from India

NPK Requirement in Ratoon Crop of Pineapple in
Assam

K. Baruah, Dept. of Horticulture, Assam Agricultural University,

Jorhat-785 013, Assam, India

Since pineapple is a perennial crop, ratooning is a regular

feature in its cultivation in Assam.  The crop yield is only

economical up to second ratoon due to poor management, 

particularly lack of fertilization.  The application of NPK had a

significant effect on growth parameters of the plant viz. plant

height, number of leaves, leaf area, and total dry matter

production.  But there was littel effect on length and breadth of

'D' leaf, leaf area index and average number of suckers and slips. 
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However, for each increase in level of NPK, there was an

increased trend in all the growth parameters.  Also, applied

nutrients had no effect on time taken for flowering but there were

significant differences in time taken for harvesting.  However,

application of NPK had a prominent effect on yield and yield

attributes.  Fruit quality in terms of acidity, TSS/acid ratio,

reducing sugars and moisture content showed significant effect

due to application of nutrients.

Estimation of cost benefit ratio indicated that 40 percent of

2 5the recommended dose of plant crop i.e. 4.8 g N, 0.8 g P O , and

24.8 g K O per plant per year gave a better return than did other

treatments.  Hence, 40 percent of the recommended dose of the

plant crop is suggested for the ratoon crop of pineapple in Assam.

Different Sources and Levels of Potassium on
Pineapple cv. Kew

S.K. Mitra and K. Besra. Kalyani - 741235, Nadia, West Bengal,

India

An experiment was carried out to evaluate the response of

Kew pineapple planted at 64,000 plants/ha to 4, 8, or 12 g/plant

3 2 4of potassium nitrate (KNO ), potassium sulphate (K SO ), or

potassium chloride (KCl).  Plants were provided with, in g/plant,

12 nitrogen and 8 phosphorus.  At 12 g KCl,  a greater number of

plants flowered increased average fruit weight and yield. 

2 4Application of K SO  at 12 g resulted in greater total soluble

solids and sugar contents of fruit and reduced fruit acidity.  the

highest yield of 71.2 tonnes/ha was obtained with 12 g/plant per

year of KCl along with a normal dose of N and P.�

News from Malaysia

'JOSAPINE': A New Pineapple Hybrid Developed at
MARDI

Y.K. Chan, MARDI, Kuala Lumpur, Malaysia

JOSAPINE is a new pineapple hybrid officially released by

the Malaysian Agricultural Research and Development Institute

(MARDI) on 5 August 1996. It is so named because it was

derived from 'JOhore' and 'SArawak' parents. It has its origin

from a systematic hybridisation programme started at the MARDI

Integrated Peat Research Station in Pontian in 1984. The

programme, headed by Dr. Chan, Y.K. and assisted by Mr Lee,

H.K., involved four cultivars representing the three major groups

of pineapple, i.e., Sarawak (Cayenne), Moris (Queen), Johor

(Spanish) and Masmerah (Spanish). These were crossed in a

1complete diallel to generate about 50,000 F  progenies. This

hybrid population was evaluated and 300 selections were

subsequently made. These selections were further evaluated,

trimmed down to 13 in 1989 and further reduced to six in 1991.

These six potential hybrids were tested over three environments

i.e., Pontian, Bukit Tangga and Kluang from 1991-1994, to

establish the hybrids' performance and stability. The results of the

trial showed that one of the hybrids, A25-34 (later called

Josapine), has good yield, a strong aroma and a high, stable TSS

%, and is suited for table fruit. Further, its attractive fruit

cosmetics, improved storage life and tolerance to black heart

disorder also make it a good candidate for export.

Research on Blackhert Disorder in Malaysian
Pineapple

Abdullah Hassan, Food Technology Centre, Malaysian

Agricultural Research and Development Institute (MARDI),

GPO Box 12301, 50774 Kuala Lumpur, Malaysia

Pineapple in Malaysia is cultivated mainly on peat soil in the

state of Johor to cater to the needs of both the cannery and the

fresh fruit market. Currently, the total area in pineapple

production in Peninsular Malaysia is estimated at around 13,500

hectares.  The most commonly grown are pineapple of the

`Cayenne’, `Queen’ and the `Spanish ‘ groups. For fresh

consumption, the Mauritius and Sarawak cultivars, of the Queen

and Cayenne group respectively, are the most popular. The

Gandol cultivar (N19) of the Spanish group is also consumed as

a fresh fruit although it is produced mainly for processing. 

Fresh pineapple is mainly consumed locally. A small

percentage of the fresh fruit is exported to Singapore and West

Asia especially Saudi Arabia and the United Arab Emirates.

Development of an appropriate postharvest handling system is

required in order to expand the fresh pineapple market to more

distant countries, especially in Europe. Research in this area has

been conducted mainly by MARDI.

Generally, most  Malaysian pineapple cultivars can be

stored for 3-4 weeks at 8-10°C.  However, the storage life at low

temperature is shortened by blackheart (BH) disorder. BH has

been reported and observed in three important cultivars namely

Mauritius, Sarawak and Gandol. The disorder can develop in

fruits stored at temperatures between 5-20°C, which also

includes the optimum temperature range for storage.  In Sarawak

pineapple, fruit stored for 1, 2 and 3 weeks at 10°C developed

the symptoms after 3 days exposure at ambient temperature

(28°C). However, BH can be observed in the fruit stored for 4

weeks at 10°C without any exposure to higher temperature.  This

observation is in agreement with the works reported by other

workers in Hawaii, Ivory Coast and Australia. 

BH in pineapple has been associated mainly with a reduction

in ascorbic acid content. In the Mauritius cultivar, the ascorbic

acid content remained at high levels and decreased slightly only

after four weeks which also marked the initial stage of BH

development. After a week holding period at 28°C, the ascorbic

acid content dropped significantly to a very low level. Fruits

affected by BH were also lower in total soluble solids.

Several studies have been conducted to overcome the BH

problem.  Harvesting the fruit at an earlier maturity stage delays

the onset of  BH development, but BH can still occur if the

exposure period at ambient temperature is extended after low

temperature storage. Less mature Mauritius pineapple tend to

contain higher concentrations of ascorbic acid, which probably

acts as an anti-oxidant in delaying the browning of the flesh.

Although the ascorbic acid content was maintained during low

temperature storage, the level decreased significantly once the

fruit are transferred to the higher ambient temperature. In the

Mauritius cultivar, the ascorbic acid concentration decreased to

the same low level after 4 days at ambient following low

temperature storage despite the maturity stage at harvest.
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Heat treatment for 24 hours at 38-42°C before, during or

after storage was effective in controlling BH. This is similar to

the method reported earlier for Hawaiian pineapple, but with a

lower heating temperature range i.e. 32-38°C. However, heat

treatment is very costly and not economical for use in Malaysia.

Also, heat treatment will cause excessive weight loss and severe

crown dessication.

Modified atmosphere packaging (MAP) of Malaysian

pineapple at low concentrations of oxygen (2-10%) at 8°C

delayed skin yellowing and BH development for up to 5 weeks.

However, BH develops once the fruit are exposed to normal

atmospheric ambient condition. Also, the fruit can develop an

off-flavour if the storage period is extended to more than 3

weeks.

Several fruit coating formulations such as `Samperfresh’,

`Stafresh’ and `Brogdex’ have been tested but none was effective

in controlling BH in Malaysian pineapple.  Surface coating

delays or inhibits fruit ripening, but can also result in off-flavour

development. BH can be effectively controlled by minimizing the

time of fruit exposure to low temperature and by using or selling

the fruit as soon as possible after it is removed from the cold

room.  This approach was used in the first trial shipment of

pineapple from Port Klang to Jeddah, Saudi Arabia in 1992.

However, the most effective approach is by using a BH-resistant

cultivar. Recently, two BH-resistant pineapple cultivars have

been developed in Malaysia namely N36 and Josapine (A25-34

developed by MARDI); N36 is now being exported regularly to

the West Asian market.  Preparation is now being made to carry

out the first trial shipment of N36 pineapple by sea from

Malaysia to the United Kingdom.

One of the interesting facts about the BH-resistant cultivars

is the content of ascorbic acid, which is not significantly higher

than in BH-susceptible cultivars.  It has been proposed that

pineapple with a higher content of ascorbic acid is less likely to

develop BH. However, our studies have proven very clearly that

this hypothesis is incorrect since cultivars known to be

susceptible to BH such as Mauritius and Sarawak have higher

concentrations of ascorbic acid than the BH-resistant cultivars.  

The latest approach being studied in overcoming BH is

through molecular strategies.  A joint research project has been

set-up by Queensland Department of Primary Industry and

MARDI to look into this matter. The project is financially

supported by the Australian Centre for International Agricultural

Research (ACIAR).  Besides BH, the group will also look into

crown deterioration, which has not been given enough emphasis

in past studies.

Publications on Postharvest Physiology of Pineapple in

Malaysia (See Abdullah, 1993; Abdullah and Rohaya, 1983;

Abdullah et al., 1983, 1986, & 1996; Suhaila & Safiah, 1993; and

Wills et al. 1985 in the References section)

International Conference on Tropical Fruits

This Conference was organised by MARDI and was held

from 23 - 26 July 1996 at the Kuala Lumpur Hilton. About 400

delegates from 42 countries attended the conference, which

received 190 papers. Two volumes of the proceedings are

presently available at US $20 per volume. The third volume is

being compiled and will be available at the end of 1996.

Enquiries and orders can be directed to:

The Secretariat, International Conference on Tropical Fruits,

MARDI, GPO Box 12301, 50774 Kuala Lumpur, Malaysia.

(Attn.) Dr Chan, Y.K.

The following are abstracts of papers on pineapple presented at

the Conference.

Effect of Oxygen and Carbon Dioxide Levels on
Internal Browning and Composition of Pineapple
(Smooth Cayenne) After Low Temperature
Storage

Ratiporn Haruenkit  and A.K. Thompson   King Mongkut's1 2 1

Institute of Technology, Ladkrabang, Bangkok 10250, Thailand

Silsoe College, Cranfield University, Bedford Mk45 4DT, U.K.2

Fresh pineapple were stored under controlled atmosphere

2consisting of 1.3%, 2.2%, 5.4% and 21% O  with and without

211.2% CO  balanced with nitrogen. After 3 weeks of storage at

8OEC the fruits were transferred to 20EC for 5 days. The internal

browning (IB) was scored by rating from 0(none) to 5

(maximum). The flesh was analysed for EBrix, titratable acidity,

vitamin C and pH. Development of IB was least at 2.2% but

2 2maximum at 5.4% O . CO  played no role in IB development. At

2 2low O  levels plus elevated CO  the EBrix and titratable acidity

2were relatively low. pH was clearly affected by elevated CO .

Ascorbic acid was significantly higher in pineapple stored under

the controlled atmosphere condition.

Effect of Chemical, Organic Fertilizers and Trace
Elements Application on Nitrate Content in
Pineapple Fruit

Chongpraditnun, P., Laksanawimol, P. and Limsmutchaipom, P. 

Soil Science Div., Dept. of Agriculture, Bangkok 10900,

Thailand

To clarify a problem of nitrate accumulation in the

pineapple fruit causing detinng in pineapple can industry, the

cultivation of pineapple with the application of N-P-K; 12-12-15

(control) and the combinations of N-P-K with either trace

elements (Mo, Mn, Mg) or compost was conducted. At the

harvesting stage, nitrate content, % brix and pH of pineapple

fruit and soil changes were analyzed.

There was a tendency of 25-70% reduction of nitrate content

in fruit due to some trace elements, especially Mo at the rate of

625 g. Mo/ha. Moreover, a delay application of excess N after

flower induction 2.5 and 4.5 months induced a higher nitrate

accumulation in fruit up to 2.5 times of Control's.

Suitable Storage Temperature of Okinawan
Grown Pineapple

Akinaga, T., Tajiri, T., Kawasaki, S. and Kohda, Y.
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College of Agriculture, University of the Ryukyus, 1 Senbaru

Nishihara, Okinawa 903-01, Japan

This study was carried out to determine the suitable shipment

and storage temperature of pineapple fruits (summer, autumn and

winter crops). To measure the respiration rates, pineapple fruits

were stored at 5 to 40EC. Temperatures and respiration rates

were plotted to produce Arrehenius curves to determine the

temperature dependencies on respiration rates of pineapple fruits.

After that, pineapple fruits were stored at three different

temperatures to evaluate their qualities during the storage. The

result showed that a low temperature storage is suited to

maintaining the quality of pineapples. In addition, the suitable

storage temperature differs according to the harvest season. It

was found that 5EC for summer crops, 8EC for autumn crops, and

10EC for winter crops were the best storage temperature to keep

their freshness.

Weed Control Recommendations for Pineapple
Grown on Mineral Soil

Abdul Rahman, H.  MARDI Bukit Tangga, 06050 Bukit Kayu

Hitam, Kedah, Malaysia

Weed control is the main problem in pineapple cultivation

on mineral soils. A combination of both herbicide applications

and plastic mulching is recommended for its weed control.

During the dry seasons, the pre-emergent herbicide Diuron was

found to be the most effective providing control for 4 to 6 months

while Gesapex for only 1 to 1.5 months. The effectiveness of

these pre-emergent herbicides was much reduced during the rainy

season. Weed control using herbicides were compared with that

using black plastic sheet mulch. Besides preventing weed growth,

the usage of plastic mulch also had a positive effect on the

growth and yield of pineapple.

The Effect of Fruitone® Application on the Yield
and Fruit Quality of Pineapple cv. Gandul Grown
on Deep Peat Soil in Malaysia

Mohammed Selamat, M.  and Abdul Rahim, M.   MARDI, P.B.1 2 1

525, 86009, Kluang, Johore, Malaysia.  MARDI, P.B. 43,2

33077, Koala Kangsar, Perak, Malaysia

The effects of various concentration of Fruitone® [Sodium

2-(3 chlorophenoxy) propionate] applied 80 and 100 days after

flower induction were studied on Gandul cultivar. The main

objective was to find the optimum dosage of application in order

to obtain the maximum yield. Results of the study indicated that

the optimum dosage of Fruitone® application was 1 ml per litre

of water. Average of the maximum fruit weight was 1.68 kg.

Fruit qualities were affected by Fruitone® application.

Increasing rate of Fruitone® reduced the soluble solid

concentration (SSC) thus the sugar content. However, fruit

acidity increased as the rate of Fruitone® application was

increased. Treated fruits were generally larger than the control.

They also had smaller crown size. However, harvesting period

was delayed due to the delay in fruit maturity.

Pineapple Nursery Setup and Production on
Peatland Areas

Mohammed Selamat, M.  Horticulture Research Centre,

MARDI, P.B. 525, 86009 Kluang, Johore, Malaysia

Establishment of a pineapple nursery is an important activity

for a new plantation. The planting system and management of a

ten hectare nursery area are described. The development and

operational costs of setting-up the nursery are also discussed.

The suckers estimate is also listed. Cash flow for the proposed

pineapple nursery of a ten year period is given.

Methods for the vegetative propagation of the nursery are

discussed. These include the quartering technique, leafbud

cutting technique and stump sectioning. The speed of

multiplication for each technique is discussed.

The advantages of setting-up the pineapple nursery on

peatland areas are highlighted since most of the pineapple

growing areas for both canning and fresh eating cultivars are

located on such land. It is observed that a pineapple nursery is

not only required for a new plantation but also for the

requirement of rapid multiplication of a newly released cultivar.

Quality of the planting materials produced can also be monitored

closely and effectively.

Studies on Black Heart Disorder, Electrolyte
Seepage and Endogenous Calcium Content in Kew
and Mauritius Variety Pineapples Grown in Sri
Lanka

Wilson Wijeratnam, R.S., Abeyesekere, M., Hewajulige, I.G.N.

and R. Suganthini  Ceylon Institute of Scientific & Industrial

Research, 363, Bauddhaloka Mawatha, Colombo 7, Sri Lanka

A correlation between the incidence of black heart

symptoms, electrical conductivity and endogenous calcium levels

was observed in both Kew and Mauritius variety pineapple

subjected to storage at 10EC for 14 days. Low levels of calcium

were observed in Mauritius fruits along with high incidence of

the disorder, while high levels of calcium were observed along

side low incidence of the disorder in Kew. Significant

differences in free and bound calcium levels were observed in

core and flesh samples before and after storage in Mauritius

pineapple while core and flesh samples of Kew showed no such

differences.

Electrical conductivity in both regions was significantly

higher in Mauritius variety after storage, compared with Kew

where conductivity was significantly higher only in the core.

Rapid on-farm Propagation Techniques for
Plantain, Bananas and Pineapples

Adelaja, B.A.

Fruits Division, National Horticultural Research Institute,

P.M.B. 5432, Ibadan, Nigeria

Plantain, bananas and pineapple are among the five most

important tropical fruits produced in West Africa. However,
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inavailability of planting material poses a serious limiting factor

to production.  This poster present two new methods for the on-

farm propagation of plantain, bananas and pineapples that can be

adopted direcly by the farmer.

Photosynthesis and Water Relations of Drought
Stressed Pineapple Plants 

Marler, T.E and Lawton, P.D.  CALS-AES, University of Guam,

UOG Station, Mangilao, Guam 96923 USA

Water was withheld from container-grown, 13 month-old

'Smooth Cayenne' pineapple plants to determine the

photosynthetic and water relations responses to water deficit in

2the climate of Guam. In the absence of water deficit, net CO

assimilation (Pn) became positive by about 17:00 h and remained

positive until about sunrise. Water deficit delayed the time at

which Pn become positive until about 20.00 h. After 5 weeks of

withholding water, Pn remained positive for only 4 h during the

evening. Maximum Pn of the water-stressed plants was about 5%

of the well-watered plants. Water-stressed plants were not

sensitive to high light stress, as chlorophyll fluorescence did not

differ among the watering treatments. Water deficit did not

influence leaf osmotic potential, but reduced root osmotic

potential about 20% below that of well watered plants. Relative

leaf water content decreased in a quadratic fashion over 5 weeks

of withholding water.�

News from South Africa

Growth Regulators for Pineapple Crop Control

Leon Steyl, Applied Agricultural Products (Pty) Ltd (AAP).  P.O.

Box 13150, Witfield, 1467, South Africa; Phone: 27 11

826-6441; fax: 27 11 826-1727; email: ab23@solo.pipex.co.za.

AAP has been supplying pesticides and growth regulators to the

local pineapple industry for the past 40 years.  The company

manufactures some of the specialised growth regulators used by

the pineapple industry, including ethephon, and recently began

manufacturing [2-(3-chlorophenoxy) propionic acid], which is

formulated and sold under the trade name CLOPROP.  The

product has traditionally been used by the local industry as a

crown inhibitor and shows some promise as an inhibitor of

natural flowering (see references in this issue by Min and

Bartholomew, 1996; Rebolledo et al., 1996, Acta Horticulturae

425; and Scott, 1993).  Similar research is currently being done

in South Africa.

Likely to be of particular interest to readers is the fact that

AAP has been successful in producing chlorflurenol-methyl ester,

the active ingredient used to formulate Maintain®  and1

Multiprop® , which were used to induce multiple tops on2

pineapples.  Neither product is currently available in Australia,

Hawaii, or South Africa.  Depending on customer requirements

AAP will formulate a generic product using this active ingredient. 

Further information on any of the above products can be obtained

by contacting Mr P. Erasmus at AAP.

Maintain is the registered trade mark of Uniroyal.1

Multiprop is the registered trade mark of Shell Agrar GmbH &2

Co.�

News from Sri Lanka

Pineapple Research Activities in the Department of
Agriculture

S.F.M. Sulaiman, Deputy Director (Research), Regional

Agricultural Research and Development Centre, Makandura, Sri

Lanka.

1. The pineapple mealybug in Sri Lanka was identified as the

pink pineapple mealybug, Dysmicoccus brevipes (Cockerell), by

Dr. W. Carter and Prof. J. Beardsley.  Fortunately, there is no

record of the presence of the gray pineapple mealybug, D. neo

brevipes (Beardsely), in our fields as yet.  Ant species tending

D.brevipes in our fields are:

i.    Technomyrmex sp. (group of albipes Smith)

ii.   Paratrechina longicornis (Latreille)

iii.  Pheidole sp.

iv.   Crematogaster sp.

v.    Camponotus sericeus (Fabricius)

vi.   Camponotus sp. (rufoglaucus group) and

vii.  Polyrhachis exercita (Walker)

The increase and spread of the pink mealybug population is

very high when attended on by Technomyrmex nr. albipes in our

fields. Studies on total ant density (using pitfall traps) in relation

to weed management showed that the ant density was

significantly lower in clean weeded plots than in slash weeded

and unweeded plots. High rainfall reduced ant populations in the

field as measured in pitfall traps. Sequel to a decline in ant

populations, the mealybug populations also declined.

Fruit yield was significantly higher in the clean weeded plots

than in the slash weeded and unweeded plots. Lycosid spiders

were significantly higher in number (in pitfall traps) than those of

other families. Total spider numbers were higher in the

unweeded and slash weeded plots than in the clean weeded plots.

2. Presently a replicated field experiment is being carried out in

which the pineapple wilt disease was induced using gross

colonies of pineapple mealybugs amounting to 10,000 in

number, over a period of six months. The control plants were not

infested with mealybugs. ELISA test carried out on leaf samples

with and without disease symptoms and those un-infested

showed that the quantity of virus particles present in all the leaf

samples are more or less similar. Further work is in progress.

Pineapple Improvement Program in the Dept. of
Agriculture, Sri Lanka

M.F.S.W. Fernando, Research Officer and  L.P. Somadasa,

Research Officer, Regional Agricultural Research and

Development Center, Makandura, Gonawila (NWP), Sri Lanka.

In Sri Lanka, pineapple is grown mainly as an intercrop in

coconut land. It gives an extra income, reduces expenditure on

weed control and improves soil and moisture conservation in

coconut land. At present, there are two varieties grown in the
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island, namely Kew (Cayenne group) and Mauritius (Queen

group). The variety Kew is preferred in industry due to its shape

and average fruit size and the Mauritius variety is popularly

grown here to cater to the local market.  The hybridization

program in Sri Lanka was initiated at Regional Agricultural

Research and Development Center (RARDC), Makandura,

Gonawila (NWP), since this Centre is responsible for the

National Pineapple Program. There is need to develop a variety

with spineless leaves and fruits as nearly cylindrical as possible

with high sugar and low acid. Variety Mauritius was reciprocally

crossed with the variety Kew, and UNK-1, UNK-2 introductions.

Pollination was done during the midday. Self incompatibility was

observed in all these types, thus emasculation was not practiced

prior to hand-pollination. But flowers were bagged before and

after pollination to prevent contamination with unknown pollens.

Presently crosses are made at RARDC, Makandura in three

different stages. Some lines are in the preliminary fruiting stage.

Some of these lines show very vigorous growth and broad D leaf

when compared with parents. A promising line with smooth

leaves and mauritius fruit quality has been identified. Further

work is in progress.

Mealybug Wilt Disease

Ed Note: The following was received with the above material but

no author was indicated.  The file was partially corrupted in

transfer so it is presented with some minor editing.

Mealybug wilt of pineapple is known to occur in most of the

tropical and sub tropical areas of the world where pineapples are

grown commercially (Carter 1973).  In Hawaii this wilt was

reported to be transmitted by mealybugs (Illingworth 1931,

Carter 1932) and commercial control was achieved primarily by

eliminating the field ants (Carter 1973).

In our pineapple agro-ecosystem the following questions

remain unanswered: 

1. What are the ant species that prevail in the pineapple crop

when planted as a mono crop or mixed crop and what are the

species of ants that attend the mealybugs?

2. What are the cultural practices that increase or decrease the

ant/mealybug/spider densities in the system?  Effect of climatic

parameters on the ant/mealybug/spider densities?  Safe and

effective control measures that could be adopted for ant control?

3. How do cultural practices affect the fruit yield of the mono as

well as mixed crop?

4. An IPM package to manage the disease?

The objective of this study was to find the answers to the

above questions. In this experiment, the impact of three different

weed management methods - clean weeded, slash weeded, and

unweeded conditions on the ant/spider density were studied.

Over a three year study period in this field several hundred

pitfall trap samples were collected and the key fauna in all of

them - ants and spiders were collected and identified.  Some of

the beetles collected were also identified. The mealybugs were

also counted, as and when they appeared.  Mealybug samples

collected were taken to the University of Hawaii at Manoa and

identified.

The mealybug in the pineapple agro-ecosystem in Sri Lanka

was identified as Dysmicoccus brevipes (Cockerell). Fifteen

species of ants, some of which were not recorded by previous

researchers in our pineapple fields, were collected in the traps

and identified with help from the University of Hawaii and IIE,

London, as follows:

1.  Technomyrmex sp. (group of albipes Smith)

2.  Paratrechina longicornis (Latreille)

3.  Pheidole sp.

4.  Crematogaster sp.

5.  Camponotus sericeus (Fabricius)

6.  Camponotus sp. (rufoglaucus group)

7.  Polyrhachis exercita (Walker)

8.  Lophomyrmex quadrispinosus (Jerdon)

9.  Pheidolegeton diversus (Jerdon)

10. Tetramorium lanuginosum  (Mayr)

11. Myrmicaria brunnea (Saunders)

12. Leptogenys processionalis (Jerdon)

13. Diacamma rugosum  (LeGuillou)

14. Pachycondyla tesserinoda (Emery)

15. Anoplolepis longipes (Jerdon)

Of the above ant species, the first seven were commonly

observed to attend on the pineapple mealybug, D. brevipes. In

this field, one or two species of ants would be observed to tend

the pineapple mealybug colonies at a time. But the tending ant

species would vary from time to time. Pheidole sp. would be

observed in large numbers at one time and later, another species

like P. longicornis and Technomyrmex sp. would be observed.

Technomyrmex sp. was quite commonly observed to be tending

along with Paratrechina longicornis and was also found to tend

the mealybugs along with Camponotus sp.

On very rare instances, L. quadrispinosus was observed to

attend on the pineapple mealybug. P. diversus moved about in

large armies and, when caught in the pitfall traps, were present in

several hundreds to several thousands. Most of the peaks in the

time series curve of average ants per trap, were due to the

migration of this ant species in large numbers.  Other ant species

observed, were caught in relatively  smaller numbers.

Of the 7 tending ant species, the first 4 species are all small

black ants while the next 3 species are large black ones. 

In this mixed crop experimental area, the ant species tending the

mealybugs were most frequently the small black ants, Pheidole

sp., Crematogaster sp., P. longicornis and Technomyrmex sp. 

Ants in relation to Weed Management: In this mixed crop

system the lowest ant density was observed in the clean weeded

plots (T1), a constantly disturbed system. The unweeded plots

(T3) with least disturbance and significantly higher dry mass of

weeds m  (F = 97.7**) had the highest ant density, while ant2

density was also fairly high in the slash weeded plots (T2) which

had a significantly higher weed density (F = 116.87**). T2 plots

were also often disturbed by the slashing process; however, a

well pruned grass mat was retained in these plots and ant density

was fairly high. Weed density was high in T2 plots, probably due

to the high chance of reseeding while slashing and to a high

percentage germination of weed seeds in comparison to the T3

plots. Ants being attracted to weed seeds apparently find this

environment very conducive and so forage here in fairly high

numbers. 

The mixed crop experiment was replicated 4 times and in

each replicate the treatment blocks were adjacent to each other

and therefore ants/spiders being highly mobile organisms, were

able to  move from one treatment block to the other. This is
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reflected in the results where the T1 plots had a comparatively

lower ant density than did the T2 and T3 plots.

Ant/mealybugs: In this experiment, mealybug infestations were

observed only during the third year of the crop. Analysis showed

that mealybug numbers were relative to ant density and their

numbers declined as ant densities declined in the pit fall traps.

The T2 plots had highest number of mealybugs. Surprisingly, the

T3 plots had fewer mealybugs than did the T1 plots. In the T3

plots, pineapple growth was poor due to weed competition and

also spider numbers were high. So it is possible that the few

mealybugs occurring in these plots were subjected to higher

predation. Also weed density in the T3 plots was lower than in

the T2 plots and this along with poorly grown pineapple plants

could have accounted for the lower mealybug numbers in the T3

plots.

Effect of rainfall: High rainfall reduced ant populations in the

field. Pitfall trap counts were low during high rainfall periods and

tending ant colonies on the crop were observed to be washed

away. Sequel to a decline in ant populations, the mealybug

populations also declined.

In this experimental field the wilt disease was not observed

even by the 3rd year of the crop.  A few plants however, showed

signs of stress without wilting. Plants in such condition recovered

after heavy showers.  Carter (1942) observed that the incidence

of the disease was low on virgin lands rich in organic matter and

in areas of high rainfall without extreme temperatures. Our data

on declining ant/mealybug populations with heavy rainfall seem

to tally Carter’s (1942) observations.

 

Fruit yield & weed management: In the mixed crop

experimental field, fruit yield was significantly higher in the T1

plots than in the T2 plots (F = 9.13*).

Spider density: Spiders belonging to the families Lycosidae,

Salticidae, Gnaphosidae, Corinidae, Zodaridae and a few others

collected in the pitfall traps were identified with help from the

Natural History Museum, New York.  Spider population data

from pitfall traps in this experiment showed that spider density

was higher in the T3 and T2 than in T1 plots. Also, spider

numbers were positively correlated to ant density in all treatment

blocks.  This is at variance with the findings of Jahn (1990) who

found a negative correlation. Further, we note that the spider

density did not decline with the heavy rains.  On the contrary the

spider population and spider numbers tended to increase with the

rains. In the T2 and T3 plots of this system, the spider numbers

peak to a maximum of more than 4 spiders per trap.

Chemical control: The baited formulation of hydramethylnon

sold as "Amdro" was tested in the experimental area. The bait in

its original form was initially broadcast in the field and then small

amounts of the bait were placed in sample tubes or in small

plastic cups on plants where tending ant colonies were observed

in large numbers. The bait, in its original form, was accepted only

by the Pheidole sp. and a few other species like Lophomyrmex

sp., which do not normally tend mealybugs. In the case of the

other ant species, the bait was accepted only after it was

sweetened by the addition of a little treacle. The bait/treacle

mixture in the sample tubes were renewed every week until

tending ant colonies were not visually observed on the pineapple

plants and hence bait consumption decreased with time. This

method reduced the tending ant population for a period of more

than ten weeks, unlike in the case of direct spray applications

carried out in later experiments.

Postharvest Studies on Black Heart Disorder of
Pineapple

Wilson Wijeratnam, R. S., Abeyesekere, M., Hewajulige, I. G.

N. and R. Suganthini

Ceylon Institute of Scientific & Industrial Research, 363,

Bauddhaloka Mawatha, Colombo 7, Sri Lanka.

A correlation between the incidence of black heart

symptoms, electrical conductivity and endogenous calcium levels

was observed in both Kew and Mauritius variety pineapples

subjected to storage at 10EC for 14 days. Low levels of calcium

were observed in Mauritius fruits along with a high incidence of

the disorder, while high levels of calcium were observed

alongside low incidence of the disorder in Kew. Significant

differences in free and bound calcium levels were observed in

core and flesh samples before and after storage in Mauritius

pineapples while core and flesh samples of Kew showed no such

differences. Electrical conductivity in both regions was

significantly higher in Mauritius variety after storage, compared

with Kew, where conductivity was significantly higher only in

the core.  Dr. Wilson Wijeratnam reports "We are currently

investigating endogenous calcium content in the above varieties

during low temperature storage specific controlled atmosphere

conditions."�

News from the United States (Hawaii)

Study of Etiology of Pineapple Mealybug Wilt

John Hu and Diane Sether, Department of Plant Pathology,

University of Hawaii - Manoa, Honolulu

Mealybug wilt of pineapple (MWP) is a serious disorder that

nearly destroyed the pineapple industry in Hawaii in the early

1900s. Although this disease has been reported throughout the

world and has posed a significant threat to the pineapple industry 

for more than 80 years, its etiology is still unknown. Several

hypotheses have been proposed regarding possible causes of

MWP; one suggested that mealybugs secreted a toxin during

feeding and another proposed a virus entity. In 1989,

closterovirus-like particles from diseased pineapple tissue in

Hawaii were purified and partially characterized. Later,

serologically related pineapple closterovirus-like virions (PCV)

were purified from diseased pineapple in Australia. The

etiological role of PCV in MWP is unknown.  

Detection and transmission of PCV: We recently produced

specific monoclonal antibodies (MAb) to PCV (Hu et al.1996

(see References section)). We used MAb against PCV in a tissue

blotting immunoassay (TBIA) to detect PCV in more than 700

plant samples with and without MW symptoms.  Overall, 99% of

the samples with MW symptoms tested positive for PCV,
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whereas 31-35% of the samples from asymptomatic plants tested

positive.  More than 20,000 MW symptomless samples from 8

cultivars and hybrids were also tested.  One cultivar tested 100%

positive for PCV and another around 90%.  Others fell into

ranges near 60%, 35-43%, and 13-20%.  One hybrid was PCV

negative in all samples.  PCV was detected in pineapple samples

collected from more than 15 countries.

Using specific monoclonal antibodies to PCV, we have

identified pineapple plants with and without PCV, and mealybugs

with and without PCV.  Experiments to determine the role of

PCV and mealybug “toxins” in mealybug wilt of pineapple are

underway.  Results from our preliminary experiments showed

that mealybugs were able to transmit PCV from PCV-infected

pineapple to healthy virus-free pineapple plants.  

Hypothesis of MWP etiology: Our results show that PCV is

widespread in pineapple, and could support the hypotheses that

PCV alone does not cause MWP and that the disease has a

complex etiology involving more than one organism (e.g. another

virus) or interactions between PCV and stress caused by

mealybug feeding (i.e. insect toxins).  We propose the following

hypothesis for the etiology of MW.  Pineapple cultivars tolerant

to PCV have been selected and propagated over many years of

pineapple production.  These pineapple cultivars do not develop

MW under normal conditions although they are infected by PCV. 

However, when mealybug-induced stress arises, plants become

weakened and are no longer tolerant to PCV, resulting in MW

symptom development.  When crowns are collected from wilted

plants and removed from stress, plants become symptomless

again.  We are currently testing the hypothesis directly.

Pineapple Nematode Control: Summary of 1996
Activities

Brent J. Sipes, Dept. of Plant Pathology, University of Hawaii -

Manoa, Honolulu

Alternative Products: Several alternative products for nematode

control have been or are being evaluated.  Nematrol®, a ground

sesame product, and Clandosan®, a chitin-based product, were

evaluated for reniform and rootknot control using basil as the test

crop. Telone II, included as the standard treatment, was most

effective in controlling reniform nematode and reducing rootknot

galling. Rootknot, while lower at the start of the experiment,

surpassed reniform numbers by the end. Final numbers of

nematodes in the field did not differ among the treatments.

Nematrol, which appeared to promote plant growth and reduced

galling, will be further evaluated. Clandosan had no effect on the

nematode population.

An Abbott Laboratory product, ABG-9008, recently labeled

for pineapple, was tested in the greenhouse using crowns planted

in infested soil. Plants were treated with solutions of 14, 28, 56,

and 84 kg/ha at 2 and 4 months after planting. This fungal based

product does not appear to be phytotoxic on pineapple. The

experiment will be terminated in March 1997 and final nematode

and plant growth parameters recorded. A field experiment has

been recently establish to evaluate this product for effects on

pineapple yield.

Kosgrow AFB® is also being evaluated in the greenhouse in

the same experiment as ABG-9008. No phytotoxicity nor growth

enhancement has been observed on the pineapples. The

experiment will be terminated in March and final data collected.

PCV-Nematode Interaction: Greenhouse and field experiments

were undertaken to determine if the Pineapple Clostero Virus

(PCV) and the reniform nematode interact. Preliminary results

suggest no interaction between PCV-positive crowns and

nematode numbers after 6 months. The growth of PCV-positive

and PCV-negative crowns infected with reniform nematode was

not different.

A field experiment was planted with crowns in November,

to ascertain if PCV and nematodes interacted to affect yield.

Some plots were fumigated with Telone II and others were not. 

Nematode populations and pineapple growth will be 

 monitored and plant-crop yield recorded to determine the

nematode and PCV interaction, if any.

Emulsifiable 1,3-D for Nematode Control in Pineapple: Field

experiments were recently established in Del Monte and Maui

Pineapple fields. In the Del Monte test, emulsifiable 1,3-D was

applied preplant at 238 or 318 l/ha. It will be applied postplant at

trimonthly intervals at 80 l/ha. Emulsifiable 1,3-D will also be

applied in some plots as a single treatment following plant-crop

harvest. In the Maui test, only postplant applications are being

evaluated. The 1,3-D will be applied  through the irrigation

system when the nematode soil population density reaches 100

per 250 cm  soil.3

Biofumigation: A small field test was conducted at the

Waimanalo Experiment Station to determine the effects of

intercycle cover crop incorporation on nematode soil

populations. Three mustard cultivars, reported to have high

levels of glucosinolates, were planted in reniform infested soil.

The plants were grown for 2 months and incorporated into the

soil. The plots were covered with plastic mulch to retain the

plant decomposition volatiles and cowpeas were planted in the

plots two weeks later.

The mustards did no more effective than the bare fallow

control in reducing  reniform nematode soil population densities

. The plots were irrigated automatically, consequently, the soil

was always moist. The moistness of the soil probably reduced

efficacy of nematode extraction from the soil in the

postfumigation sampling.

Crop-Loss Assessment: Plots were established in a Dole field

with initial nematode population density ranges of 0-10, 40-70,

100-120, 300, and 1020-1360 per 250 cm  of soil. Plant growth3

will be recorded and used to determine damage threshold levels

of the reniform nematode on pineapple. The data will allow us to

determine how low the preplant nematode population must be to

provide effective control.

D-leaf weights from 6-month-old plants in the different plots

were not differ.  Root biomass decreased with increasing

nematode populations to 100-120, and then increased with

increasing nematode populations densities. No differences were

detected in plant height at 6 months.

Intercycle Cover Crops: Four cover crops (sunhemp, bearded

wheat, supersweet corn, and glycine) were evaluated for their

ability to reduce reniform nematode population densities in the
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field. Sunhemp and supersweet corn reduced the nematode

populations the most (Figure 1). Pineapple has been planted in

the plots and will be monitored for nematode population

development and plant growth.

Figure 1. Reniform nematode population decline under four

cover crops.

Comparison of Consumer Acceptability of Hawai'i
Gold and Smooth Cayenne Pineapple Varieties

Raymond Ramsaroop and Aurora Hodgson, Dept. of
Food Science and Human Nutrition, University of
Hawaii - Manoa, Honolulu

A relatively new pineapple variety, Hawai'i Gold
(HG) has been introduced to the US and European
markets.  Its acceptability by consumers has not been
documented to date.  This research attempted to
evaluate its acceptability using the most common
variety and the current industry standard, the Smooth
Cayenne (SC).  Samples of fresh fruits were evaluated
by over 265 consumer panelists as whole unpeeled
fruit and as peeled fruit spears.  Fruit characteristics
used for assessment were color, overall appearance,
aroma, firmness, overall texture, juiciness, sweetness,
tartness, pineapple flavor, stringiness, and overall
quality.  Almost 60% of the panelists preferred whole
unpeeled HG fruit more than whole unpeeled SC fruit. 
On a rating scale of "extremely like" to "extremely
dislike," peeled HG spear samples were rated
significantly higher (P<0.05) than peeled SC spears on
all of the characteristics assessed, except tartness. 
Results of similar analyses of single strength juice
using approximately 300 panelists indicated that HG
received significantly higher ratings (p<0.0001) than

SC for all the qualities assessed.  Consumer
acceptability results indicate that HG may be able to
Compete well with SC.

The Pineapple Industry in Hawaii

Kenneth G. Rohrbach, College of Tropical Agriculture and

Human Resources, University of Hawaii - Manoa, Honolulu

The number of pineapple growers and the area in crop

declined from many years, but appears to have stabilized. Hawaii

production declined from 575,000 U.S. tons produced on 30,900

acres in 1990 to 347,000 tons produced on 20,000 acres in 1996.

Currently there are fifteen farms that produced 347,000 tons of

pineapple in 1996.  There are six farms on the island of Hawaii,

three on Kauai, four on Maui/Molokai, and two on Oahu, and

these numbers have changed little since 1993. The major

growing regions of the state are Oahu where Dole Fresh Fruit

and Del Monte Fresh Produce Hawaii have a combined acreage

of 11,500 and Maui where Maui Pineapple Company has an

acreage of 10,800.  Production on Oahu is packed and shipped

fresh with some excess and cull fruits processed into frozen juice

concentrate.  Production on Maui is destined primarily for the

cannery with a small percentage being air-shipped fresh,

primarily to the U.S. mainland.  The farm price in 1996 was

approximately $117 per ton for fruit destined for the cannery and

$598 per ton for fruit sold fresh, resulting in a farm-gate value of

$95,914,000.  The total market value of fresh and processed

product was reported to be $135,000,000 (1995).
Sources: 1995 Statistics of Hawaiian Agriculture, and, Statistics of

Hawaiian Agriculture-Hawaii Pineapples: Annual Summary,
Release date 3/6/97.

Effects of Tebuconazole on Fruit weight and
Precocious Flowering

Glenn Y. Taniguchi, Dept. of Plant Pathology, University of

Hawaii.

When crowns were dipped in Elite® (tebuconazole), plants

were very stunted early in the crop cycle.  The stunting was

observed for 10-12 months or until forcing.  After forcing, plants

started to out grow the stunting effects and by harvest, plants

were comparable in height and size to the check plants.  No

significant effects of the treatments on average fruit weight were

observed (Table 1).

In one instance at a test site in Kunia, casual observations

were taken on the effects of Elite in inhibiting precocious

flowering. At the 100 ppm level, precocious flowering was

inhibited completely.  Crowns treated with the standard Bayleton

dip had a higher percentage of precocious flowering (18%) than

the untreated controls (4.0%) (Table 2).

Table 1.  Effects of Elite® (ppm) on fruit weight at

harvest(pounds).
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Treatment Dole Del Monte

Check -- 4.6

Elite 10 3.6 4.2

Elite 25 3.7 4.3

Elite 50 3.5 4.0

Elite 75 3.2 4.1

Elite 100 3.2 4.2

Bayleton 100 3.5 4.4

Table 2.  Effects of Elite® on percentage of precocious

flowering.

Check 4

Elite 10 6.7

Elite 25 7.3

Elite 50 6

Elite 75 2

Elite 100 0

Bayleton 18

�

News from Venezuela

H. Ronald Hurov, P.O. Box 1596, Chula Vista, CA 91912,

U.S.A.

On a recent consultancy visit to Venezuela to advise on

pineapple production, the writer made the following

observations.  The best pineapple producing regions appeared to

be at about 400 m elevation.  Pineapple plant and fruit size

decreased as elevation increased up to 1,200 m.  This observation

agrees with Collins’ (1960) observations for other areas of the

world.

Growers at the lower elevations have developed an almost

organic, pesticide free method of growing pineapple.  This

includes a three-crop, five to six year growing cycle with a five

year secondary forest fallow, or sporadic rotation crops of

cassava, pigeon pea, etc.  The first and second ratoon crops are

vigorous with strong sucker roots and few visible signs of

nematode, fungal, or insect problems.  Red Spanish, the variety

grown, suckers low on the stump and reroots into the soil.  This is

aided sometimes by hilling and by a giant ant that hills soil up

around the plant.  Future studies should investigate the hilling

practice and genotypes that develop low suckers.

At higher elevations, more problems occur!  These include

nematodes and other root parasites; fertility problems; an insect

that bores into the fruit and then travels down the stump to the

soil and often kills the plant; precocious fruiting on small plants;

interfruitlet cracking, etc.

Red Spanish appears to have some inherent selection

variation, but not as much as Smooth Cayenne.  Growers have

done some of their own selecting for such variables as spineless

leaves, fruitlet number, and fruit size.

One perplexing observation was that larger fruits were often

associated with multiple crowned fruits (i.e. large crown with

crownlets).  This does not agree with Hawaiian studies, which

showed that fruits with multiple crowns were reduced in size.

Since Venezuela is the one of the reputed homes of Smooth

Cayenne (Collins, 1960, etc.) More work should be done in

evaluating Venezuelan genotypes in different parts of the world. 

Venezuelan farmers told of wild pineapple growing near the

Caribbean coast, and large pineapple-type bromeliads were seen

growing in the undergrowth.  Freddy Leal and his co-workers in

Venezuela have apparently selected a number of pineapple

genotypes and species adapted to a wide range of climatic

conditions (from somewhat cold tolerant to tropical).�
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Directory of Professionals
If you wish to have your name listed here in a future issue, please send your name, address, and a brief resume.  This listing is

primarily for the convenience of those seeking the assistance  of professionals with experience in one or more aspects of pineapple

production and processing. 

India
Sisir Mitra, B-8/30, Kalyani 741235, Nadia, West Bengal, India. Tel: 0091-33-828-407; Fax: 0091-33-824-460. Education: M.Sc. (Hort), Ph.D.

(Pomology). Expertise: Agronomy of pineapple, mango and litchi; 18 years experience.

Sri Lanka
Romola Shanthi Wilson Wijeratnam, Manager, Post Harvest Technology Group, Ceylon Institute of Scientific and Industrial Research, 363,

Baudhaloka Mawatha, Colombo 7, Sri Lanka. Tel: (94) 1-693-807-9; Fax: (94) 1-686-567; Email: shanthi@cisir.ac.lk. Education: Ph.D.
Expertise: Post harest management, fruits and vegetables, including control of black heart of pineapple.  Bio Data in Pineapple Corresp. File.

United States
John F. Cykler, BS, MS, PE, Retired.  2816 140th Ave. N.E., Bellevue, WA 98005.  Tel: 206-869-5521.  Experience: 35 years in research, design,

development of irrigation, field and processing machinery for pineapple, sugarcane, rice macadamia, forage grasses.
Ian Greig, Greig & Associates, P.O Box15862, Tampa, FL 33684-5862. Tel: (813) 935-1583; Fax: (813) 915-9469; Email: iang@juno.com; Web

site: http://ddi.digital.net/~iang/. Expertise: Expert in all phases of pineapple production; 22 years as an agronomist and manager of pineapple
farms/plantations.

H. Ronald Hurov, Hurov's Seeds and Botanicals, P.O. Box 1596, Chula Vista, CA 91912.  Tel: (619) 690-1741; Fax: (619) 428-8609.
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