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Media Summary

The 8" International Pineapple Symposium was held in Brisbane as part of the
International Horticultural Congress from 18-22 August, 2014. The Symposium is a
scientific event and presentations and posters aimed at a scientific audience. Many of
the speakers are however highly experienced in their field but unlikely to visit Australia
under normal circumstances given the small size of our pineapple industry by world
standards. The Workshop was therefore timed to coincide with the Symposium to both
attract international experts and to engage them as speakers in a grower friendly format.

The Workshop was held in Glasshouse Mountains, the most significant pineapple
region in Queensland, producing some 65% of the state’s pineapple. The workshop was
aimed at Australian producers and industry people and combined with the industry’s
annual field day to take advantage of other associated activities and hence attract a
maximum number of producers.

Four speakers associated with The 8" International Pineapple Symposium were invited
to speak at the grower workshop. The presentations were specifically designed for a
grower audience. The speakers and their topics for presentation were announced to
growers through the Annual Pineapple Field Day Booklet in July, 2013 and by email
directly to all growers in January, 2014. An additional announcement was made in
March, 2014 by direct email to all growers.

The speakers included;

Dr Alain Soler of the French research organisation CIRAD, in Martinique. Dr Soler
has served 20 years in West & Central Africa and in Cote d’lvoire researching
pineapple post-harvest issues, growth regulators, and induction then as head of World
Bank projects and European Regional project for the pineapple industry in Ghana. He
has worked in the Caribbean area since 2000. Dr Soler presently leads research projects
on environmentally friendly pineapple and banana cropping systems. Dr Soler accepted
an invitation to deliver a presentation to the symposium and workshop on minimal
pesticide production systems for pineapple.

Dr Leo Balito of Dole Fresh Philippines. Leo is responsible for quality control in fresh
market pineapple for Dole Philippines. Leo spoke on quality control in fresh market
pineapple, principally MD-2 in the Philippines. This covered from land preparation
through to transport but was mostly concerned with post-harvest handling.

Glenn Taniguchi, a Technician with the University of Hawaii. Glenn has broad
experience in pineapple production and pest control having worked with Professor
Bartholomew for many years. Glenn has good experience in fresh pineapple production
in Hawaii and has consulted in several countries on this issue. He also has good
experience in the management of pineapple pests including mealy bug, nematode and
bacterial wilt. Glenn was a key contact during the Australian industry response to the
Malaysian pineapple IRA. Glenn accepted an invitation to speak at the workshop on
fresh pineapple production (73-50) in Hawaii with some emphasis on ant control
strategies.



Dr Haroldo Reinhardt is Director General of the Brazilian research organisation
EMBRAPA. Haroldo has many years of experience in pineapple research and has
served as Director of research for EMBRAPA in recent years. Haroldo spoke on
pineapple production in Brazil. Brazil is the origin of pineapple and boasts the highest
per capita consumption of pineapple in the world. Production is however essentially
based on small scale operations with little mechanisation. A range of different varieties
are grown in Brazil compared to Australia with a white-fleshed variety ‘Perola’, being
the most popular.

Highlights of the presentations included the pesticide-free production system described
by Dr Soler and the production described by G. Taniguchi used for the variety *73-50’
in Hawaii.



Evaluation of the Effectiveness — survey summary

A survey of all growers was conducted 2 weeks after the event using the on-line
program, Survey Monkey ®. The questions were designed to establish if growers found
the workshop informative and if there were any particular issues raised that might be
investigated by individual growers or through industry R, D & E mechanisms. The
results are attached. 15 growers responded.

Some main points are;

All growers found the workshop excellent (85%) or good (15%).

The talk by Dr A. Soler was rated as excellent (75%) or good (25%).
The talk by Dr L. Balito was rated as excellent (67%) or good (33%).
The talk by G. Taniguchi was rated as excellent (83%) or good (17%).
The talk by Dr D. Reinhardt was rated as excellent (83%) or good (17%).
33% plan to test some overseas practices on their farm.

Overall 67% rated the workshop as excellent and 33% as good.

The most interesting points raised during the workshop as indicated by growers
included,
e Ant control
Quality Management by Dole Int.
Chemical free production methods
73-50 production methods
Mechanised planter.

Issues the growers would like to see investigated in Australia include;
e Plastic mulch

Intercropping to reduce nematode

IPM methods

Chemical free production

Storage of fresh pineapple

Mechanised planting

Mould control for fresh fruit

Ant control.

Some other comments include;
e The importance of preventing the entry to Australia of some exotic disease of
pineapple.
e The need for more horticulturists in pineapple in Australia.

Workshop Program

The Workshop was held at The Glasshouse Mountains Sports Club, Steve Irwin Way,
Glasshouse Mountains, Queensland on Fri 22 August, 2014. The workshop was
combined with the industry’s annual levy payers meeting with major input from
Horticulture Australia Ltd. The program was further interspersed with short industry
announcements to make the day more varied and interesting.



8:00 — 8:30am Grower Breakfast (Growcom)
8.30 — 9.30am Levy Payer’s Meeting (Growcom)
9.30 — 10.30am First speaker — Dr Alain Soler
10.30 — 11.00am Morning Tea

11.00 - 12.00pm Second speaker - Glenn Taniguchi

12.00 — 1.00pm Lunch
1.00 — 2.00pm Third speaker — Dr Leo Balito
2.00 - 3.00pm Fourth speaker — Dr Domingo Reinhardt

Return speakers to Brisbane by 5:00pm.

The speakers included Dr Alain Soler of the French research organisation CIRAD, in
Martinique. Dr Soler has served 20 years in West & Central Africa and in Céte d’Ivoire
researching pineapple post-harvest issues, growth regulators, and induction then as head
of World Bank projects and European Regional project for the pineapple industry in
Ghana. He has worked in the Caribbean area since 2000. Dr Soler presently leads
research projects on environmentally friendly pineapple and banana cropping systems.
Alain spoke on chemical free methods of pineapple production in Martinique.

Dr Leo Balito of Dole Fresh Philippines. Leo is responsible for quality control in fresh
market pineapple for Dole Philippines. Leo spoke on quality control in fresh market
pineapple, principally MD-2 in the Philippines.

Glenn Taniguchi, a Technician in Entomology/Pathology with the University of
Hawaii. Glenn has broad experience in pineapple production and pest control having
worked along-side Professor Bartholomew for many years. Glenn has good experience
in fresh pineapple production in Hawaii and has consulted in several countries on this
issue. He also has good experience in the management of pineapple pests including
mealy-bug, ants and nematode. Glenn was a key contact during the Australian industry
response to the Malaysian pineapple IRA. Glenn spoke on fresh pineapple production
(73-50) in Hawaii with some emphasis on ant control strategies.

Dr Domingo Haroldo Rheinhardt is Director General of the Brazilian research
organisation EMBRAPA. Haroldo has many years of experience in pineapple and has
directed research in recent years. Haroldo will speak on pineapple production in Brazil.
Brazil is the origin of pineapple and boasts the highest per capita consumption of
pineapple in the world. Production is however essentially based on small scale
operations with little mechanisation. A range of different varieties are grown in Brazil
compared to Australia with a white-fleshed variety ‘Perola’, being the most popular.
Haroldo spoke on pineapple production in Brazil.
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Doug Jones Golden Circle / Heinz Ltd

Key outcomes of the workshop

The objectives of the workshop were to expose Australian growers to some leading
international industry or research people from significant pineapple producing countries.
This was meant to expose growers to the latest trends in pineapple production. The
workshop was also intended to make growers more aware of global trends in pineapple
production and the various responsibilities that this includes such as those that relate to
the environment and markets.

63 growers attended the workshop in addition to 1 HAL representative, 2 Growcom, 3
QDAFF staff and 8 industry people including staff from Favco Pty Ltd, Pinata
Marketing Pty Ltd, Golden Circle Heinz Pty Ltd and Tropical Pines Pty Ltd.

The papers presented by the speakers were printed in the Growcom Annual Pineapple
Field Day book which was given to all growers at the workshop. Additional notes taken
by Simon Newett (DAFF, Extension) were emailed to all growers. The PowerPoint
presentations have been obtained for showing at regional study group meetings.
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One of the invited speakers (Glenn Taniguchi, Hawaii) was subsequently hosted by
growers from Far North Queensland to advise on production issues specific to that
region. Another of the invited speakers (Dr Alain Soler, CIRAD, Martinique) was
invited to spend an additional day (Fri 29 Aug) at Maroochy Research Facility to meet
other staff working in a related area and discuss potential collaborative work. Dr Soler
also travelled to Far North Queensland using his own funds to discuss collaborative
banana research with QDAFF staff. Discussions were held with Dr Reinhardt regarding
a post-doctoral tenure for one of his staff.

Recommendations

The workshop was a once-in-a-lifetime opportunity for many growers to engage with
such a cross-section of international speakers. It is unlikely that another opportunity to
repeat this type of event will occur in the foreseeable future. There were several points
raised in the presentations that should be considered by Australian growers for
investigation here. In particular, some aspects of the chemical-free production system
might have application in Australia.

Acknowledgments
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the organisation was shared by QDAFF, industry representatives and Growcom. | wish
to thank Growcom (Rachel McKenzie & Dale King) in particular for organising grower
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venue and QDAFF staff member Simon Newett for assisting with audio visual
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Horticulture Australia Ltd and the Queensland Department of Agriculture, Fisheries and
Forestry for funding support.



Appendices

Bio-protection of Pineapple in Ecological Cropping Systems

Alain Soler

CIRAD, UR Banana, Plantain and Pineapple cropping systems, Martinique.

Prepared with collaboration of P. Quénéhervé (IRD-IMBE), PA Marie-Alphonsine
(CAEC) & JL Chopart (CIRAD — Guadeloupe).

Introduction

Until recently pineapple was mostly produced under intensive cropping systems in the
French Caribbean islands of Martinique and Guadeloupe. As in many other countries,
the management of soil borne pathogens (nematode and symphylids) is a major
constraint for pineapple crop. Other diseases including Mealybug Wilt and the fungi
Phytophthora spp, and weed control are also critical constraints for pineapple.

The control of these pests was usually done through intensive applications of pesticides.
The recent withdrawal of most of pesticides for pineapple in the French Caribbean
islands almost led to the collapse of this industry because no efficient ready-to use
alternatives were available. So it became urgent to propose alternative cropping systems
that allowed a reduced use of pesticides and promoted more environmentally friendly
practices.

An ecologically based IPM system should combine several practices that improve the
habitat of the pineapple plant to make pest control possible but also make it more
durable. Different practices can improve the balance in favour of beneficial micro-
organisms and insects that are able to limit pathogen populations by competition or
predation. The microfauna (for example free living nematodes), the microflora (non-
pathogenic fungi, arbuscular mycorhiza and rhizobacteria) and the fauna (earthworms
and some insects), all contribute to restore the “soil health’ (low inoculum of pathogens,
organic status, soil texture, mineralisation process, nitrogen and other elements
availability). So, an ideal cropping system should provide many beneficial effects to the
main crop in order to allow good establishment of the root system and growth of the
plant. It should also allow long lasting crop production over the years. In our conditions,
the services that a cropping system should provide to the pineapple crop are many
because it also should replace the services formerly provided by pesticides. Important
traits of rotation crops are directly related to these services (Table 1).



Table 1 : Relations between services brought by the cropping system
and traits of rotation crops.

Services brought by the cropping | Traits of rotation crops
system

Sanitation of cultivated soil (nematodes | Host status unfavorable to pathogens
and symphylids) before planting | Allelopathy
pineapple Biofumigation after incorporation

Soil sanitation in depth (symphylids) Structure of the root system = A root
system capable of exploring the soil
profile beyond the depth usually
explored by the root system of the
pineapple (30-40 cm).

Weed control Cover crop

Allelopathy
Improvement of the biophysical state of | Root system structure
the ground | Biomass

(structure and organic matter status)

Improved bioavailability of nutrients | Biomass

(quantitative and dynamic) Organic matter quality
Fixing nitrogen
Structure of root system

Suppressive effect of soil on pests | Mycorhizing plant
(balance  between microflora  and | Biomass

microfauna ~ communities, increase | Quality of organic matter
mycorhization potential)

Hereafter the focus will be made on the control of soil borne parasites, in our case the
Reniform nematode Rotylenchulus reniformis and symphylids.

Rotation crops non-host for pathogens
The sanitation of the pineapple fields before planting (with non-infected planting
material!) is a compulsory step of the plot preparation. One difficulty lies in the need to
control both nematodes and symphylids.

Nematodes and symphylids

Nematodes and symphylids are parasites that compete for the same food resource, the
root system of the pineapple. Their populations have other similar traits and the most
characteristic one is the aggregated style of development. It means that they develop in
spot areas about 4 to 6 metres wide, very heterogeneously in the field, making the
sampling for monitoring difficult. Another trait of these parasites, is that they are
polyphagous and many plants (and weeds) may provide them the food they need to
survive all the year round.

Because these parasites may feed on many plant species, the efficiency of the natural
weed fallow in between two pineapple crops, a common sanitizing practice, is
questionable. This natural fallow is not sufficiently effective if no treatment can be used
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to control the population growth of soil-borne pests when the pineapple root system
begins to develop in the soil. Many weed species present in natural fallow in Martinique
farms were found to be potential hosts for the Reniform nematode (Table 2) and they
generally are also hosts for symphylids. The low populations maintained in the soil after
a fallow of several months, may lead to a quick re-infestation of the plot during the first
months of pineapple growth.

Table 2: Weed hosts of nematode R. reniformis in natural fallow after pineapple in
Martinique

Weeds under Weeds under Weeds under

Crops Short fallow  Long fallow Pineapple
Number of known Hosts 10 5 22
Number of Potential Hosts 7 5 4
Number of Non Host 2 2 3

Not determined 5 10 76

Total species 24 22 105

Rotation crops selection

A more effective reduction of parasites in soil can be obtained through rotation /
association using crops that are a non-host for nematodes or symphylids rather than with
conventional spontaneous weed fallow. Greenhouse experiments with 40 different
plants were implemented to test which plants multiply the parasites and which do not
(Figs 1 & 2). Field tests were then carried out (Figs 3 & 4) to select a few potential
rotation crops for pineapple, taking into account other plant traits of interest (Table 1).

Plants Host status for symphylans

&

Adults MLarvac

n B

Symphylans / pot

Bracharia | Digitaria |Paspalum |Crotalaria|Crotalaria|Crotalaria| Mucuna | bare soil
dae.

Fig 1. Host status for symphylids of a selection of rotation crops.
(greenhouse experiment; Ten symphylids inoculated 1.5 month before counting)

In this selection of rotation crops, the legumes Crotalaria or grasses (Digitaria sp. and
Paspalum sp.) did not allow the multiplication of symphylids, meanwhile the grass
Brachiaria did, as indicated by the number of larvae. The symphylids proved to be
perfectly able to survive in bare soil feeding on organic matter and plant residues.
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Note that all species in a same genus do not necessarily have the same effect on
parasites.

Plants Host status for reniform nematodes
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Fig 2 Host status for nematodes of a selection of rotation crops.
(Greenhouse experiments. Data for Vigna unguiculata and Control have been divided by 10)

The same selection of plants (Fig 2) including Brachiaria (data not shown) were very
efficient in reducing the multiplication of the Reniform nematodes. The Vigna was the
control in this experiment. It is normally used for rearing these nematodes for laboratory
experiments. From these 2 experiments Crotalaria (legumes) and Paspalum (grass) were
the most efficient plants to control both parasites. But most of these plants may be
interesting rotation crops including Brachiaria and Mucuna in sites where symphylids
are not usually present. Moreover, in different experiments, the incorporation of the
Mucuna considerably reduced the populations of symphylids (data not shown).
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Fig 3. Reniform nematodes populations under different crops in a rotation
(experimental field)

In a field situation where nematodes were predominant with few symphylids, the
number of nematodes at the initial stage of root growth in pineapple was very low after
a Crotalaria fallow. This low level of nematodes was maintained up to forcing (Fig 3).
Then in the natural fallow following the pineapple crop, the nematodes population was
much higher (5 to 6 times) than in the Crotalaria fallow. A traditional cash crop in
Martinique (eggplant) was added to the system. The eggplant multiplied the Reniform
nematodes populations to a high level. But the following Crotalaria fallow reduced the
nematode population to a level compatible for pineapple planting.

An interesting result (not shown here) needs further attention. In this case, populations
of R. reniformis were greatly reduced but other nematodes like Helicotylenchus spp
increased, fortunately with no adverse effects on pineapple. This result shows that it is
important to check the diversity of the nematodes populations under new cover crops
and determine which nematodes will colonize the space left by the targeted parasites.
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Fig 4. Maps of pathogens densities : Symphylids and nematode

populations under pineapple or Crotalaria in a pineapple farm
Bait & traps were placed on 6 month old pineapple fields (control)
and Crotalaria fields (6 month after planting).

In a pineapple farm the Crotalaria fallow in rotation with pineapple could maintain
symphylids and nematodes populations at a very low level (Fig 4). The monitoring was
made using a bait and trap system developed for symphylids but that also allows
nematode sampling. Meanwhile in the field with pineapple only, the re-infestation by
the soil borne parasites was relatively fast and with high levels of parasites between the
sixth and ninth months. The maps of parasites density also indicate that a field can be
infested by both parasites at the same time even if symphylids seem dominant. The
nematodes populations grew mainly where symphylids densities were lower.

However, symphylids can go down deep into the soil and the sanitation by Crotalaria
may not be a long-lasting one, although the plant may show allelopathic effects (toxic
compounds such as pyrolizidins released by their roots into the soil). Attention should
be paid to Crotalaria as a real crop to ensure a deep rooting.

Natural defences of pineapple

The natural defences in plants are not specific for one or another parasite and they are
generally less efficient than pesticides. Nevertheless they cannot be compared nor used
the same way pesticides usually are. The interesting point is that these defences can be
efficient against different types of parasites like nematodes, insects or fungi and
bacteria. In greenhouse experiment the stimulation of these defences allowed a
reduction of nematode populations of 70% in MD-2 variety.

Induced by chemical elicitors or beneficial micro-organisms, natural defences may
contribute to an ecologically based IPM as an alternative to pesticides. The results for
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such a bio-protection in the field are often described as not consistent. A possible
explanation is that many environmental stresses and/or multiple attacks of parasites may
affect the pineapple in their habitat and particularly their capacity to develop consistent
natural defences. In agrosystems with a greater biodiversity, natural bio-regulations and
beneficial interactions between plants and microorganisms may enhance the efficiency
of these defences. By increasing the populations of beneficial micro-organisms in the
root system the Crotalaria may indirectly stimulate the defences of the pineapple.

Global IPM strategy

Our global IPM strategy relies in a few critical points:

First, creating conditions in the agrosystem favourable for a good expression of the
natural defences. This is where it is important to integrate an adequate rotation crop in
the system to reduce the inoculum of soil borne parasites and to give the best soil
conditions for root establishment.

Second, to look for pineapple varieties able to develop natural defences and more
generally to withstand environmental stresses.

Third, to determine how to induce the natural defences with micro-organisms present in
the roots and/or natural chemical inducers.

Proposed cropping system for small farms

An ‘ideal’ prototype of cropping system has been designed which integrates a number
of technical solutions for a more efficient IPM strategy to better control not only soil
borne parasites but also the other diseases in Martinique conditions (fig 5).

Basically, this cropping system proposed to the farmers includes a simple rotation:
pineapple, eggplants (or any suitable horticulture), then Crotalaria retusa. This C.
retusa is well known by farmers so more likely to be adopted as a rotation crop. The
spatial organisation of the plots aimed at implementing a system of units of production
with synchronized twin plots: One for pineapple, the other for the horticultural crop
followed by the Crotalaria. The ratoons (planting material) produced after harvest are
not supposed to be exported from one unit to another unit, as no disinfection treatment
is possible for Mealybugs or fungi. This system is based on a 24 months cycle (fruit +
ratoons), but the spatial organisation can be simplified and the cycle reduced to 14
months if the planting material is produced in separated high density nurseries where a
few treatments are still tolerated (Fig 5).
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Fig 5. Suggestions for an integrated unit of production

The actual rotation systems finally adopted by the farmers are obviously designed in
agreement with them. They are keen to experiment with some of the suggestions made
but rarely all of them. The results are adapted cropping systems that try to solve as
many as possible of their parasite problems taking into account their land availability as
well as equipment and manpower costs etc (Fig 6).
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Fig 6. Example of a simplified rotation
system adopted in small farms

Tools for monitoring of pathogen populations and their impact on the root system

» Bait and trap system to monitor symphylids and nematodes

Symphylids may reduce pineapple yield by 50% or more (Fig 7). A simple method
allows an evaluation of the dynamic of symphylid populations but also those of
Reniform nematodes. The map of density of pathogens populations (Fig 8) gives a good
idea of their distribution in the field as well as the level of infestation of plants. The
measurements are made in the upper part of the soil and, in normal wet conditions or
under plastic mulch, the vertical distribution of the parasites seemed relatively
homogeneous. But when adverse conditions happen (drought and higher temperatures),
the symphylids tend to go deeper into the soil from where they are able to re-infest the
pineapple relatively quickly. This may have also an impact on the efficiency of the
rotation crop if its root system is too superficial.

Fig 7. Symphylid and egg mass in the soil; Root symptoms and field aspect under symphylid
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Fig 8. Bait and trap system for evaluation of symphylid populations and resulting maps of
population density

How to use it ?

Traps 15 cm into the soil, meaning the whole pot was covered with soil.

The potato bait + soil consisted in the same soil sample but with three calibrated potato slices (diameter: 2.5 cm,
thickness: 1.5cm) inside the soil at 1/3 of the height, and covered with soil

Traps are placed into the field every 3 to 4 metres in the monitoring plots for 2 days then counting can be made
manually from soil or by floating in water.

An interesting point is that in our case the Reniform nematodes live in the soil (only
gravid females are fixed on the roots) so the soil of the traps can be used also for
nematode counts. This also applies for other pathogenic nematodes.

e Evaluation of Root development: Root length density (RLD) in a profile under
pineapple
New ecological farming practices help to improve pest management and root
development in pineapple but tools to quantify the impacts of these practices or of soil
borne parasitism are lacking.

RLD is the root length expressed by unit of soil volume, taking into account roots of
different diameters. RLD varies considerably according to the proximity of the plant
and the depth in the soil. The spatial distribution of the RLD in the soil is a key-factor
for water and nutrient uptake and so is a good indicator of root development.
Comparison between impacts on the root system of different situations can be made
with more accuracy using the RLD than using the classical root observations on the
profile or from digging out whole plants.

The method is based on simple counts of root impacts on a grid applied on a soil profile
(Fig 9). A model designed for pineapple then converts these counts on the grid to the
RLD. RLD allows a comparison of the impacts of cultural practices but also
quantification of root damage from soil borne pathogens (Fig 10). Finally, a CIRAD
software program gives a visual representation of the root density in the profile.
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Pineapple RLD estimates can be as high as 40 m/dm?® of soil near the surface. Although
the fine roots (diameter <0.7 mm) represent 90% of the total length and thick roots only
10%, the last ones are more visible in conventional profile observations. They may give
an incorrect estimate of the root development.

| Root length density
classes

0-T.07767)
1,02 - 2,04 (3)

O 2.04-306(9)
B 306-408(2)

et Ll ks
Fig 9. Grid for root impacts counting, visual and quantified root length density by the
model
L 0 N
L 5 |
|
AL P
Few parasites Symphylids Nematodes

Fig 10. RLD comparison between 3 sanitary situations measured on 3 profiles (and 3
replicates)
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Quality Control in Fresh Fruit Pineapple Production in the Philippines

Dr Leo P. Balito
Manager (Agri. Quality Assurance) at Dole Philippines, Inc., South Cotabato,
Philippines.

The Philippines is one of the top pineapple producing countries in the world, accounting
for almost 50% of pineapple world production. Filipinos grow pineapples on their own
lands but most market-bought fresh fruits are produced in Mindanao by the corporate
farms Del Monte Corporation and Dole Philippines.

For industries producing fresh pineapples, consumer safety and satisfaction come first.
It is therefore necessary that fruit produced from corporate and growers’ farms pass
stringent quality checks (from time of harvest to packing and delivery) and reach market
in the best quality possible. Quality control measures include careful selection of fruits
during harvesting and implementation of various quality control measures such as the
application of alum, wax and rapid cooling to minimize shell dryness, delay fruit
aging/senescence and eliminate internal browning.

Quality control measures play a great role in making sure that only the best fruits are
harvested and delivered to consumers. Fruit are harvested in accordance to Pack Plan
and/or Cannery recommendations with respect to shell colour and fruit size. Size and
color of the fruit, as well as the soluble sugar content (% TSS) are the main criteria used
to determine when fruit is ripe and ready for harvest. An accurate determination of
ripeness is necessary because a pineapple will never become any riper than it was when
harvested. Harvesting is done through hand picking. The fruits are conveyed in rattan
baskets (hand pick-hand load) or with conventional conveyor or modified carousel

booms into bin trucks.

Guality Control Parameters

In-Field Fruit Cluality Inspection:

= Shell Color

= Fruit Defects

= Fruit 5ize

»  Bruisings

» Detached and Hold over fruits
» Left Ower Survey (LOS)

{Detached and Hold Ower Fruits
after lzst round of harvest)

FRESH FRUIT MAMETER

Diameter] LSL UsL
{'em) icm)

50 13.3 142
6D 12.2 13.2
7D 118 12.1
8D 11.0 11.5
50 10.0 10.9
10D 9.5 10.5
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Harvesting Operations

MG3 Fresh Pineapple Shell Color Guide
Color0 Colorl  Color2 Color3  Colord4  Color5  Color 6
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at lemst ome [1/4) of the  wptoSO% [4/Z)  =movemoed wp  traces of o the sides
oy mp to froit; sl of the fruit;  to T5% [34] greem o of eyes. My
125% [1'8) green on the  some eyes sl of the froit;  sides of  hewe mp to
o the whale sides of eyes.  totally  gresn sli SOIME Epes, 5% [1/4) af
frot;  gresm from oenter to motaeabis the q
‘toi dari gresn the sides. green on the i

on the sides sides af eyes. same

of epes. reddish-

The manner by which the fruit is handled is given utmost importance as well. Anyone
familiar with growing and harvesting pineapple knows that a fully ripe pineapple can
bruise and rot quickly. Bruising is prevented through the use of traditional rattan
baskets and loading bins. These bins can either be conventional (with padded inner
sides) or modified (with plastic crates or trays/inserts). For conventional bin loading,
fruit is piled crown down in three layers. In modified bins, piling is done gently in
plastic fruit trays in an upright position.

21



Harvesting Operations

Harvesters follvws a specific picking recommendation. Worksrs walk betwesn b=ds at arm length
beehind the conveyor of the main boom. Fruit & picked by holding the crown and snapping from the
peduncle. Fruit is then placed in the conveyor of the main boom and is conveyed to the modified bin
truck. Fruit is piled gently in an wpright position in plastic fruit trays of the meodified bin. For
conventional bin kading, fruit is pied crown down in three layers.

In the grading process, fruits are segregated as ‘sinkers’ or ‘floaters’ using the flotation
tub. Floaters are packed as fresh fruits while sinkers are diverted to Cannery for
packaged fruit processing. During sorting and conveyance, 100% quality inspections is
done to assess external defects, chemical, physical and biological contaminations. Fruit
with defects such as cracked shells, insect damage and cracked core are culled. There
are further treatments for fresh fruit prior to shipment to ensure the removal of dirt and
other contaminants and ensures freshness. This includes the application of alum and
waxing to minimize moisture loss and delay fruit aging or senescence. After drying,
packing according to specified SKUs, and palletizing, the fruits are rapidly cooled for 3-
5 hours to maintain its freshness and eliminate internal browning. During shipment,
great care in handling is also observed.

For industries producing fresh pineapples, consumer safety and satisfaction come first.
It is therefore necessary that fruits pass stringent quality checks before they are
delivered. The implementation of these various quality control measures guarantees that
every fresh pineapple fruit produced from corporate and grower’s farms reach the
market in the best quality possible.
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Production of 73-50 in Hawaii

Glenn Taniguchi
Pineapple Research Specialist (Entomologist/Plant Pathologist)
University of Hawaii

Clone 73-50 was one of the last crosses made in 1972 at the Pineapple Research
Institute of Hawaii, before all breeding programs were terminated in search for a better
canning clone. As crosses were evaluated the following year, the cross between 58-1184
X 59-443 showed two very promising clones for a potential fresh fruit industry but not
for canning. These two were 73-50 (CO2) and 73-114 (MD-2), siblings from the same
cross with very different and distinct morphological and physical characteristics,
flavour, colour of flesh, rind, brix, acidity and storage qualities.

Of these two clones, MD-2 rose to great prominence but 73-50 was overlooked except
in a small number of countries where it is now grown. It is a major fresh market clone
in Hawaii. This paper describes some of the cultural practices used in Hawaii for 73-50.

Land preparation involves disking, ripping, disking and the last 3-4 passes with a roller
crusher for a minimum of 16 passes with a John Deer Big Bud tractor and a D9 tractor
for ripping. A flat bed double mulcher is used to apply a Telone soil fumigant, fertilizer,
drip tape and plastic mulch all in one pass.

Planting material consists of slips and crowns when available. Large to medium size
slips (190-127 gm) root better than small slips (58-79 gm). All planting materials are
dipped in Aliette®, PhosGuard® and Procure® for Phytophthora cinnamomi, P.
parasitica and Chalara paradoxa control. Sizing helps to prevent uneven plant growth
which usually results in lost yield from small plants. 73-50 is a poor rooter compared to
other clones; consequently root initiation is greatly improved when 2 rounds of settings
are done 2 weeks apart. A pre-plant or post plant herbicide is applied depending on the
timing of planting. The choice of herbicide can include a single compound or a cocktail
mix of 1 or more herbicides of Hyvar®, Karmex®, Evik®, Velpar®, Assure® or Goal
Tender®.

Common pest problems such as nematodes, fungi, and insects are all kept in check with
registered pesticides. For nematodes a standard pre plant treatment with Telone 1I®
followed with regular intervals of Vydate® to carry the plant crop to a first ratoon. For
fungi, Aliette® and PhosGuard® are used as prophylactic treatments in hot spots for
root and heart rot control. With Procure ® being used for pre-plant butt rot and post-
harvest fruit rot control. For insects pest the choices are Diazinon, Malathion, Thiodan
and Amdro Pro® depending on the pest problem. Some old pests which were once kept
under control with the use of chlorinated hydrocarbons and organo-phosphorous
insecticides have made resurgence with the loss of these compounds. Some such as;
white grubs, symphylids and micro lepidoptera of the genus Opogona, Pyroderces and
Decadarchis, occur occasionally when the standard plantation practices are
compromised.
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Fruit anomalies and diseases occur occasionally, but do not have a great impact on loss
of yield. Such anomalies and diseases include; russeting, interfruitlet corking, sugar
nodules, and multiple crowns.

During post-harvest, fruits are waxed with FMC 7351, incorporated with Bayleton®
and Scholar® spray keeps fruits freshly hydrated, free of fruit rots, butt rots and moulds.
Shelf life during storage varies with clones. The average yield per acre is 2,500-2,800
boxes of size 5’s, 6’s and 7’s. Exceptional yields can reach 3,000 boxes per acre.

Production elevation ranges from 31 meters to 780 meters. Higher elevation fields of

73-50 were taken out of production due to reduced brix, slower plant growth and
premature 1B disease.
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Suppression of Big-Headed Ants, Pheidole megacephala, with
Reduction of Amdro ® Usage Via Bait Clumping vs. Broadcasting.

Glenn Taniguchi
Pineapple Research Specialist (Entomologist/Plant Pathologist)
University of Hawaii

The big-headed ant, Pheidole megacephala, is the most important agricultural pest in
the world. In Australia it is known as the Coastal Brown Ant. In pineapple this ant
farms the mealy-bugs which harbour a virus called mealy-bug wilt disease. Colonies of
this ant contain many fertile females and hence can become very large. Amdro® is an
ant bait registered in Hawaii for use in pineapple. Amdro® is not registered for
pineapple in Australia. It is registered here for non-crop situations only. Over treating
with Amdro® can easily remove this ant from an area in which its aggressive and
dominant behaviour, once kept this territory from being inhabited by other species of
ants not controlled with Amdro®. Suppression, rather than elimination, of the Coastal
Brown Ant is recommended. Coastal Brown Ant should be allowed to be present and
maintain its territory. One application of 2 gm Amdro® every 15 meters around the
perimeter of a block can reduce populations by 50% with a 92% bait reduction. This
method can also be applied to other crops such as cacao, coffee or banana.
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Pineapple Production Systems in Brazil

Reinhardt, Domingo Haroldo.
Embrapa Cassava & Fruits (EMBRAPA), Cruz das Almas, Bahia, Brazil.

Let us talk a little on pineapples in Brazil — a large country, just as Australia, but with a
much larger population (190 million people) and lot of land good for agriculture.
However, with an education and general development level significantly lower than that
of Australia, and this is even truer for the rural population, for millions of small-scale or
even survival-scale growers, with rather low educational level and low investment
capacity and hence low access to agricultural inputs.

Brazil has been one of the main pineapple production countries in the world, usually
disputing the top of this ranking with Thailand, Philippines and more recently also with
Costa Rica, the main player on the international fresh pineapple market. According to
FAO data, Brazil ranked third in 2012, with a volume produced of about 2.5 million
tons representing a 10.6% share of world production. This volume was obtained in an
area harvested of 60.653 ha resulting in an average yield of 40.8 t/ha. This volume is
usually estimated multiplying by a factor of 1.45 kg (estimated average fruit weight in
Brazil) the amount of fruits produced according to the Brazilian Institute for Geography
and Statistics (IBGE), which was 1.7 billion fruits in that year.

BRAZIL - PINEAPPLE (2012)

VVolume 2.5 million t
Share of world production 10.6%

Area harvested 60.653 ha
Yield 40.9 t/ha
Export — fresh fruit 2.238 t
Export — processed 5.388 t
(canned and juice)

Exports share of production 0.31%
Import - fresh 500t

Brazil has a large domestic market, which absorbs most of the country’s production.
Total exports (fresh, canned, juice) represent less than 0.5% of production showing that
Brazil is not an important player on the international market. Neither is it a significant
importer of pineapple. Total amount was just around 500 t. Several factors have
contributed to this situation: Brazil has a population of about 190 million people, an
increasing part of the population has met life standards that enable fruit consumption,
also increasingly stimulated by the search of improved health standards; domestic fresh
fruit prices have been rather competitive; export logistic and quality requirements are
high and difficult to meet, especially by the large number of small-scale pineapple
growers with low education levels and rather poor associative and cooperative spirit.

Pineapple production in Brazil is spread over the whole country, even though there are
just about twenty municipalities with high concentration of production within more than
5,000 municipalities that set up the 27 States of the Brazilian Republic. Most of these
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large volume areas are located in the tropical region, especially in the Northeast, the
Southeast and the North regions, as shown in the following Table with data of 2012:

Region Area harvested Volume Yield Share
(ha) (fruits) (fruits/ha) | (%)
North 17.902 441.379 24.655 26.00
Northeast 23.571 614.235 26.059 36.18
Southeast 18.432 519.235 28.170 30.58
South 833 15.173 18.215 0.89
Central-West 4.764 107.712 22.610 6.34
Brazil 65.502 1.697.734 25.919 100.00

In each of the main production zones there are hundreds of small-scale growers with
cultivated areas of 1ha to 10ha. Few growers cultivate more than 20 ha or harvest more
than half million fruits a year. The number of cooperatives is also rather small. In many
production zones there are no well-working cooperatives, even though you may find
several associations of growers with a low number of associates, mostly directed to
capture financial assistance from Governmental programs that benefit small growers.
Pineapples are being grown under diverse environmental conditions in the different
Brazilian regions, going from a typical semi-arid environment with just about 750 mm
yearly rainfall and more than 2,000 mm water loss by evapotranspiration to a very
humid climate with more than 2,000 mm rainfall. The distribution of rains are also
rather different among regions, going from those with rains over the entire year to those
with a defined dry period of three to four months in the winter (June through August or
September), as is the characteristic of the large ‘Cerrado’ biome, the central Brazilian
Savanna. And there is also the Coastal Table Land, in Northeast Brazil, with a rainfall
of about 1,200 mm rather well distributed over the year, but with lower amount of
rainfall in the summer (December through March) when water deficits are common.

On the other side, the soils are not so variable with clear predominance of yellow to red
latossoils of intermediate texture and, to a lower extent, more sandy soils. Heavy soils
with high clay contents are usually avoided, especially due to their lower water
permeability and aeration.

Brazil — pineapple origin and potential diversity

Pineapple is known to be native to Brazil. Its origin may have been in some part of the
Amazon region in the North or within Central-West Brazil in the neighborhoods of
Paraguay. However, this detail may be less relevant. More important is that its sites of
origin go together with its sites of large genetic diversity. Impressive is to meet so many
different species/varieties of pineapple growing side by side in backyards, as we have
seen around the city of Manaus, the capital of the state of Amazonas, and other
locations in that region. Of course, most of those varieties are being grown in a very
small scale and very few ones are explored commercially.
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‘Perola’, the dominant pineapple cultivar, its positive and negative attributes

In spite of the diversity available, the Brazilian pineapple industry is dominated by just
two cultivars, Pérola and Smooth Cayenne, and just one represents an estimated share of
about 90% of the domestic market. This is the native cultivar Pérola, grown only in
Brazil and some neighbor countries, such as Bolivia.

‘Pérola’ pineapple

The *Pérola’ pineapple is the most accepted among the Brazilian consumers due to its
juiciness, its sweetness and lower fiber content. It has a white flesh, which is well
accepted. Accepted is also the presence of spines on its leaves and crowns, its fruit is of
a conical shape and there are some other attributes that certainly are not advantageous,
neither for consumers nor for growers. The latter would like to use varieties with
smooth leaves, with fruits of stronger rind and hence lower sensibility to transport and
post-harvest handling damages, and of more cylindrical shape, which is also a desire of
the canning industry.

And, of course, growers would like to have a ‘Pérola’-like cultivar with resistance to the
main disease occurring in Brazil — the fusariosis caused by the fungus Fusarium
guttiforme (earlier named F. subglutinans). Again, just like the cultivar itself, this
disease - how it occurs, how it has been disseminated and how serious it is when
looking at the damage caused in many production areas - is a Brazilian “specialty” and
problem, which has probably been the main reason for large international companies not
to invest in pineapple production in Brazil. In fact, there have been several negative
experiences suffered by some companies in the recent and more distant past. Several
projects and long-term plans have been stopped without reaching their goals of
competitive pineapple production and fresh fruit exportation, mostly due to too big
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losses of fruits and planting material caused by fusariosis. Small growers, with lower
inputs and much lower costs are able to absorb a certain percentage of fruit losses, and
hence accept the presence of fusariosis in their fields. In addition, in smaller fields
control measures of that disease have been more effective.

Aspects of pineapples cultivation in Brazil

Most of the cultural practices applied in Brazilian pineapple fields are, to most extent,
similar to those known in other countries. Some differences are due to the need of
prevention and control of the fusariosis disease, as well as to the fact that there is not a
major need for controlling nematodes. In addition, in ‘Pérola’ fields, mealybug and
hence wilt control measures are much less intensive than those applied in ‘Smooth
Cayenne’ fields in Brazil and abroad.

And some other differences also derive from characteristics that the main cultivar Pérola
presents in relation to ‘Smooth Cayenne’. As for example the fact that ‘Pérola’
pineapple plants are more susceptible to natural precocious flowering that must be
avoided or minimized by making good choices in relation to the most adequate planting
and flowering forcing dates. On the other side, it is easier to get high artificial flower
induction rates for ‘Pérola’ fields than for ‘Smooth Cayenne’ ones. In some regions
with a tropical Savanna climate and rather sunny and warm “winters”, as in the States of
Tocantins and Pard in North Brazil, natural flower emission occurs in rather low
percentages in winter time, enabling growers to produce fruits during the off-season at
higher prices, contributing for better distribution of pineapple fruits offer in the inland
markets along the year.

Another fact is that ‘Pérola’ does not emit suckers as vigorous and well-anchored to the
mother plant as ‘Smooth Cayenne’ plants do. The consequence is a tendency to plant
and fruit dropping over, causing losses including higher sunburn rates. Therefore ratoon
crops usually present lower yields and are not very common in ‘Pérola’ pineapple
fields.

The common pineapple growing cycle in tropical Brazil takes about 16 to 18 months
from planting to fruit harvest, the flowering forcing treatment being done at 10 to 12
months after planting. The ratoon crop, if explored, comes to harvest about 12 months
after the first crop harvest.

Mostly slips are used for planting ‘Pérola’ pineapples, as to their vigor and availability.
Selection has to be very rigorous in relation to Fusarium. Fungicide treatment is not
efficient. Fields with more than 5% of plants and fruits affected by this disease are
discarded as planting material source.
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Soil preparation is done in the common way. Old pineapple fields are still rather often
eliminated by burning which is easier, cheaper and eliminates Fusarium infected plants.
However, increasingly more conscious growers prefer to do this by chopping the
residues using appropriate machines and keeping them at the soil surface for a certain
time before its incorporation.

Single and double rows planting systems are common, depending mostly on the
tradition within each region. Planting densities vary from 25 to 45 thousand plants per
hectare, but most used are those of 35 to 40 thousand plants per hectare. Planting of
short-cycle crops, such as beans, peanuts and rice, amid of pineapple fields can be found
in small areas during the rainy period and restricted to the initial months after planting.
Weed control is done mostly manually by small growers, with the use of herbicides as a
second alternative. Chemical control is common in larger fields complemented by
focused manual weeding. The growers that follow the integrated production system as
established by the Brazilian Ministry of Agriculture — with more severe rules than the
Global Gap procedures — cannot use pre-emergence herbicides and try to develop
mechanical weeding and to use cover crops between pineapple rows. Very few post-
emergence herbicides available are sometimes used for the specific control of some
more resistant grasses.

Nutrients are supplied to the plants by three applications of solid fertilizers, usually
done during the second (NPK), the fifth (NK) and the eighth (NK) month after planting.
In some regions phosphorous is placed into the soil within the planting lines.
Micronutrients are usually not supplied, except for clear deficiency situation. During
dry periods nutrients may also be applied as sprays in rainfed fields. Total amounts of
nutrients applied vary a lot among regions, but basic total amounts per nutrient are
these: 6-10 g of N, 1.5-3.0 g of P,Os and 6-15 g of K,O per plant.

During the vegetative phase of the plant cycle the presence of pests is monitored,
pushed by the “must” of elimination of any plant with Fusarium symptoms.
Unfortunately, the visual selection of the planting material does not assure the perfect
recognition of the affected slips or suckers. These will show clearer symptoms at some
point during the months after planting and must be taken away from the fields and
burned or buried. In ‘Smooth Cayenne’ fields mealybugs are usually controlled by
spraying pesticides two or three times until forcing.

The forcing of flowering is carried out by spraying ethephon over the plants or placing
it into the plant heart (center). The addition of urea at 1% or 2% and of lime (calcium
hydroxide) at 35 g/ 100 L water is frequently used in order to get better responses. A
large portion of the small growers also use calcium carbide (CaC,) for forcing, which is
cheaper, but must be applied manually into the plant heart under solid form or diluted in
water.

Flowering, from the appearance of the inflorescence to the closing of the last flowers, is
the most critical period for Fusarium contamination. The open flower is the most
important way for the penetration of this fungus into the fruit. And most of the
contamination of slips also occurs at this period corresponding to the initial
development of these organs. Therefore it is crucial to protect the flowers by weekly
sprayings of fungicides over the inflorescence. At present only the fungicides based
upon tebuconazole, methyl-thiophanate and thiabendazol are registered for use in
Brazil. Rains during this period are not desired because increase the humidity and tend
to wash off the fungicides. Hence, if possible, growers should avoid forcing treatments
that induce flowering to occur in rather humid periods of the year. In addition to
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Fusarium growers must be concerned with the incidence of the fruit borer (Strymon
megarus). Monitoring the field for the presence of eggs posted by the butterfly is
important to decide on the need of insecticide application, which can be done together
with the fungicide spray for Fusarium prevention.
In many regions, during seasons of high insolation and hot weather, sunburn of fruits
must be prevented by covering them manually with paper, a labor intensive work.
Alternatives for this practice have not been tested, but should be found.
The fruit harvest is done manually in all fields. Usually a group of cutters and carriers
pick the fruits at their most convenient ripening stage depending on the distance to the
markets. Transport is mostly done by trucks without refrigeration, which implies in
significant losses of fruits until reaching the consumers. And just a very small portion of
the pineapples harvested in Brazil are packed into boxes for easier and more effective
transport and marketing.
And how about costs and prices? There is a wide range of production costs that are
influenced by the variation of the regional labor force wages and the amount and costs
of the inputs used. And fruit prices vary along the year with higher values in the off-
season (February to April) and depend on the consumer life pattern and requirements.
Prices on the international market do have little or no effect on inland prices. Just to get
a general view, below is an example for estimated costs and income obtained in one
hectare of a ‘Pérola’ pineapple field grown with irrigation in a spacing of 1.20 x 0.40 x
0.30 m (41.600 plants per hectare):

1. Costs
Inputs (including slips) — 4.200
Soil preparation and planting — 1.400
Cultural practices - 1.650
Irrigation — 700
Harvest and transport on farm — 700
Total costs: US$ 8.650

2. Income
Estimated number of fruits harvested (20% loss): 33.300
23.300 fruits of first quality x US$0.50/fruit = US$ 11.650
10.000 fruits of second quality x US$0.25/fruit = US$ 2.500
Total income: US$ 14.150

3. Netincome: US$ 5.500 (17 to 18 months after planting)
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Survey Results (Survey Monkey ®)

Q1. How easy did you find the online registration process? Please select a rating:

Answered: 14 Skipped: 0

Average -

Fair
Poor
0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Answer Choices Responses
Excellent 35.71% 5
Good 50.00% 7
Average 14.29% 2
Fair 0.00% 0
Poor 0.00% 0
Total 14
Comments Date
Sponsor therefore manual registration required to give an answer. 9/8/2014
1:09 PM
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Q2. The farm tour occurred on Thursday 21 August and included Pinata Marketing,
Fullerton Farms and Sandy Creek Pineapple Company. Did you attend?

Part of the
farm tour
All of the
farm tour

N/A

Answered: 14 Skipped: 0

0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses
Part of the farm tour 7.14%
All of the farm tour 92.86%
N/A 0.00%
Total

33
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Q3. Did you find the Thursday farm tour helpful or interesting? Please select a

rating:

Answered: 14 Skipped: 0

Good
Average
Fair

Poor

0%  10% 20% 30% 40% 50% 60% 70% 80%

Answer Choices Responses
Excellent 57.14%
Good 42.86%
Average 0.00%

Fair 0.00%
Poor 0.00%
Total
Comments

Good to see a variation in growing result blocks toured on one farm, which promoted discussion on both how
good results can be achieved and learnings from not so good results.
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Q4. What were the best things about the farm tour?

Answered: 10 Skipped: 4

Responses

The ability to inter-act with international visitors.

Talking to other growers and international growers

Seeing how other farmers are doing things

Having the opportunity to speak with the overseas visitors during the tour.
Interaction with the International guests.

Opportunities to network with international delegates

The talks from the farm hosts are always interesting

The candid responses to questions.

Always good to see other well run farms to get ideas from

Time on busy farms to catch up with both growers and others.
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Date

9/9/2014 8:46 AM

9/8/2014 9:34 PM

9/8/2014 8:50 PM

9/8/2014 6:24 PM

9/8/2014 5:41 PM

9/8/2014 1:55 PM

9/8/2014 1:54 PM

9/8/2014 1:14 PM

9/8/2014 1:04 PM

9/8/2014



Q5. Did you attend the pineapple workshop on Friday?

Answered: 14 Skipped: 0

Yes

No

0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses
Yes 92.86% 13
No 7.14%

Total 14
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Q6. Did you find the Friday workshop helpful or interesting? Please select a

rating below:

Answered: 13 Skipped: 1

Average
Fair

Poor

0%  10% 20% 30% 40%

50% 60%

70% 80% 90% 100%

Answer Choices Responses
Excellent 84.62% 1
Good 15.38% 2
Average 0.00% 0
Fair 0.00% 0
Poor 0.00% 0
Total 13
Comments Date
The workshop was really interesting with the guest speakers. 9/8/2014 6:25 PM
Top presenters showcasing the different conditions faced in other countries 9/8/2014 1:55 PM
Helpful to have overseas presenters to raise discussions and thoughts about different farming 9/8/2014 1:17 PM
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Q7. The first talk was by Alain Soler from Martinique on growing pineapples
without pesticides. How do you rate Alain’s talk?

Answered: 12 Skipped: 2

Average
Fair

Poor

0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses
Excellent 75.00% 9
Good 25.00% 3
Average 0.00% 0
Fair 0.00% 0
Poor 0.00% 0

Total 12

# Are there any points you found particularly interesting? Please list them here: Date

1 Growing cover crops instead of fumigation 9/8/2014 9:39 PM

2 Croprotations 9/8/2014 1:22 PM
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Q8. The second talk was by Leo Balito of Dole, Philippines on quality control.
How do you rate Leo’s talk?

Answered: 12 Skipped: 2

Good

Average

Fair

Poor

0%  10% 20% 30% 40% 50% 60% 70%
Answer Choices Responses
Excellent 66.67%
Good 33.33%
Average 0.00%
Eair 0.00%
Poor 0.00%
Total
# Are there any points you found particularly interesting? Please list them
here:
1 How much care they take with their fruit
2 They don’t seem to have a problem canning translucent fruit
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80% 90% 100%

12

Date

9/8/2014 9:39 PM

9/8/2014



Q9. The third talk was by Glenn Taniguchi of Hawaii on growing 73-50 and ant
control. How do you rate Glenn’s talk?

Answered: 12 Skipped: 2

Average
Fair
Poor
0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Answer Choices Responses
Excellent 83.33% 10
Good 16.67% 2
Average 0.00% 0
Fair 0.00% 0
Poor 0.00% 0
Total 12
# Are there any points you found particularly interesting? Please list them here: Date

There are no responses.
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Q10. The fourth and final talk was by Haroldo Reinhardt on pineapple
production in Brazil. How do you rate Haroldo’s talk?

Answered: 12 Skipped: 2

Average
Fair

Poor

0%  10% 20% 30% 40%

50% 60% 70% 80% 90% 100%

Answer Choices Responses
Excellent 83.33% 10
Good 16.67% 2
Average 0.00% 0
Fair 0.00% 0
Poor 0.00% 0
Total 12
# Are there any points you found particularly interesting? Please list them here: Date
1 Mechanized planting. 9/8/2014 1:22 PM
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Q11. What were the best things, talks or points raised during the workshop?

Answered: 6 Skipped: 8

Responses

Ant control, ground preparation

Just feel that it was a good balance of subjects with the talks, as it is always interesting in
seeing/hearing how things are done in other countries.

All very interesting, but of most interest 73 50 growing methods and growing pines with no
chemicals.
Quality management from Dole, and translucence is not a problem for Dole processing.

Alternatives where chemicals are no longer allowed. Mechanized planter.

The different issues faced in each country

Brought home the risk of diseases being spread between countries. So far we are fortunate.
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Date

9/8/2014 8:56
PM

9/8/2014 6:35
PM

9/8/2014 3:19
PM

9/8/2014 1:59
PM

9/8/2014 1:27
PM

9/8/2014 1:07
PM

9/8/2014



Q12. From the workshop presentations, what overseas practices would you like

10

to see investigated for suitability in Australia?

Answered: 9 Skipped: 5

Responses

The use of plastic mulch.

Intercropping to reduce nematodes

IPM for pineapple

Growing pineapples without pesticides would be interesting.
Long term life of Fresh Pineapples for ease of transport

Keep up to date on the work of growing pines with no chemicals and growing methods
and quality control from the Philippines.

The biological controls used in Martinique
Mechanizedplanter.
Fungicide treatment to control mold on fresh fruit

We need GCL to employ a new horticulturist quick. Every country in the world relies on
these people for the future.
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Date

9/9/2014 8:49 AM

9/8/2014 9:56 PM

9/8/2014 9:42 PM

9/8/2014 6:35 PM

9/8/2014 5:42 PM

9/8/2014 3:19 PM

9/8/2014 1:59 PM

9/8/2014 1:27 PM

9/8/2014 1:07 PM

9/8/2014



Q13. Do you plan to test any overseas practices on your farm? If yes, please
provide details:

Answered: 12 Skipped: 2

Yes
No
0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Answer Choices Responses
Yes 33.33% 4
No 66.67% 8
Total 12
Please provide details: Date
Ant bait stations 9/8/2014 8:56 PM
Not at this stage 9/8/2014 6:35 PM
Not yet but maybe in the future 9/8/2014 3:19 PM
Processor 9/8/2014 1:27 PM
Trial different fungicides for mold control and if suitable look at registering 9/8/2014 1:07 PM
Ant control 9/4/2014 5:17 PM
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Q14. Did you have the opportunity to meet any international visitors over the 2

days?

Answered: 12 Skipped: 2

Yes
No
0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Answer Choices Responses
Yes 83.33% 10
No 16.67% 2
Total 12
# Comments Date
1 They were all fantastic people to talk to and what they do in growing pineapples was very 9/8/2014 8:56 PM
interesting
2 Was worthwhile 9/8/2014 3:19 PM
3 Interesting speaking with Summerpride growers around being a juicing only processor. 9/8/2014 1:27 PM

45



Q15. Did you find the lunch venue (Glasshouse Mountains Sports Club)
suitable? Please select a rating below:

Answered: 12 Skipped: 2

Good
Average
Fair

Poor

0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses
Excellent 58.33% 7
Good 41.67% 5
Average 0.00% 0
Fair 0.00% 0
Poor 0.00% 0
Total 12
# Comments Date

There are no responses.
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Q16. Could you provide your feedback on the catering (lunch) provided at the

Glasshouse Sports Club?

Answered: 12 Skipped: 2

Fair

Poor

0%  10% 20% 30%

Answer Choices
Excellent
Good
Average
Fair

Poor

Total

# Comments:

There are no responses.

40% 50%
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Responses

50.00%

41.67%

8.33%

0.00%

0.00%

60%

70%

80%

90% 100%

12

Date



Q17. Did you enjoy the overall workshop experience? Please select a rating

below:

Answered: 12 Skipped: 2

Good
Average
Fair

Poor

0%  10% 20% 30% 40% 50% 60% 70% 80% 90%  100%
Answer Choices Responses
Excellent 66.67% 8
Good 33.33% 4
Average 0.00% 0
Fair 0.00% 0
Poor 0.00% 0
Total 12
# Comments Date
1 The Friday was way overpriced. Suggest the booklet be dropped to save 9/8/2014 9:58 PM
money and put content online.
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Q18. More generally, did you find the 2 day field day well organised? Please
select a rating below:

Answered: 13 Skipped: 1

Excellent
Good
Average
Fair
Poor
0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Answer Choices Responses
Excellent 92.31% 12
Good 7.69% 1
Average 0.00% 0
Fair 0.00% 0
Poor 0.00% 0
Total 13
# Comments Date
1 The event was a credit to the organizers. 9/8/2014 1:32 PM
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Q19. Do you have any further comments about the farm tour or workshop?

Answered: 2 Skipped: 12

Responses Date

The Farm tours are always far to rushed, do not allow the real time required 9/8/2014 5:44 PM
for other growers to fully understand or question farm practices.

Perhaps some handouts or distribution of an electronic copy of the presentations 9/8/2014 1:32 PM
might be helpful. I also thought the Gala Dinner was excellent.
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