DEFLASKING TEMPERATE DECIDUOUS TERRESTRIAL ORCHIDS

A discussion

Prepared by Dick Thomson with input from members of the Terrestrial Study Group of The Australasian Native Orchid Society [ Victorian Group] and growers from South Eastern Australia

Introduction

The successful cultivation of deflasked seedlings of some terrestrial orchid species is proving very difficult to achieve.  With some species the success rate to mature plants is close to 100%, but it drops off to 10 to 15% for other species.  

Generally, the harder the orchid is to maintain in cultivation the more challenging successful after care is.  

Currently considerable development and experimentation is being undertaken on deflasking techniques, timing, potting media, and caring for the deflasked orchids. 

The discussion below attempts to outline the methods being used and to raise issues that, with discussion and evolution will lead to better methods and greater success.

Why is deflasking and subsequent successful growing difficult

· The need for many orchids to develop an association with an appropriate mycorrhiza fungi. 

· The orchid only having one leaf or set of leaves in a growing season and these must adjust to the new conditions and keep growing. 

· The susceptibility of some leaves to bacterial and fungal infection.

· The probability of damaging plant parts during the deflasking process

· The susceptibility of leaves, particularly growing tips, to dehydration

· The high level of care required while the orchid adjusts to its changed environment.

· The need to achieve a satisfactory balance of moisture in the potting media and in the air above the pots

· The damage that can be inflicted upon small plants by fungus gnat larvae, fungi and bacteria.

When to deflask

There are several opportune times in the growth cycle to deflask temperate terrestrial orchids.  Each has its potential risks and advantages.

1.  .Before tubers have formed. 

a)
At the beginning of the growing season

b)
During the growing season 

c)
Towards the end of the growing season

2.   After tubers have formed.

a)
At the beginning of the growing season

b)
During the growing season 

c)
Towards the end of the growing season

d) When the tubers are dormant

3.   Contaminated flasks

Often the best time to deflask is pre-determined from the time that the seed was sown.

1.
Before Tubers have Formed
If the plants are deflasked before tubers have formed the plants seem to need a higher level of care during the first growing season.  The critical factors that seem to need to be closely managed are light, temperature, humidity and moisture level in the potting media.  

There is also a need to closely control soil fungi, bacteria and pests, especially fungus gnat larvae.  

A fog environment with air movement within, may be required to enable a high percentage of the plants to survive.  

There is a risk that the dropper between the plant and the tuber may be damaged and hence a tuber may not develop or be retarded.

Small plants seem to be more susceptible to dehydration and fungal damage.

a)
At the beginning of the growing season

The plant is in vigorous growth and there is only  a small amount of underground components and leaf tissue to adjust to the post flask environment.  

There is a risk that the under ground components may be damaged during handling.  Although, as the under ground parts are relatively small at this stage of the growth cycle, the risk of damage is less than later in the season

This timing gives the plant a complete season to grow a good sized new tuber.  

The environment is not too cold, reducing the probability of fungal damage and the soil remaining too wet.

b)
During the growing season

It is possible to deflask the orchids at other times during the growing season.

There is a higher risk that the dropper between the plant and the developing tuber may be damaged and hence a tuber may not develop or be retarded.

Extra care will need to be taken after deflasking as there will be more leaf tissue that can dehydrate and has to adjust to life outside the flask.

c)
Towards the end of the growing season
Provided the plants have formed good sized tubers  it may be worth considering deflasking towards the end of the growing season.  

The plants will then continue to grow until the end of the season when dormancy will set in.  

The tubers will then remain in the potting media until ready to grow next season.  

The potential disadvantages are that there is  a lot of leaf tissue to adjust to post flask life and the tuber may dehydrate during dormancy as it may not have developed  a protective layer of soil around it..  

Again the dropper and tuber must not be damaged.

If the leaf or dropper are damaged it is not as critical as the tuber has already developed.

2 After the Tubers have Formed

Usually the plants are larger and more robust giving them a greater chance to survive the rigors of deflasking and after care.

It will be necessary to insure that the flask media has enough nutrients to allow the plants to grow for this longer period and that the flask media does not change its pH causing the plant growth to become retarded.

a)
At the beginning of the growing season

Deflasking at the beginning of the orchids growing season seems to give one of the highest probabilities of the orchids growing successfully.  

The tuber which has formed in the flask will have begun to grow a shoot.  

The plant is in vigorous growth and there is only a small amount of new leaf tissue to adjust to the post flask environment.  

The dropper will only have begun to form and hence the likelihood of damage is much less.

This timing gives the plant a complete season to grow a good sized new tuber.  

Note:   If you leave the plants in the flask until the second year you will have two sets of tubers but the old ones do not grow. 

b)
During the growing season

It is possible to deflask the orchids at other times during the growing season.

There is a risk that the dropper between the plant and the new tuber may be damaged and hence a tuber may not develop or be retarded.

Extra care will need to be taken after deflasking as there will be a larger portion of leaf tissue that has to adjust to life outside the flask.

The underground portion of the plant is more extensive  with the likelihood of greater damage when the media is removed from the plant

c)
Towards the end of the growing season
Provided the plants have formed good sized tubers  it may be worth considering deflasking towards the end of the growing season.  

The deflasked plants will then continue to grow until the end of the season when dormancy will set in.  

There will need to be enough nutrient within the flask media to keep the plants growing until this stage.  If the media starts to discolor then deflask immediately.

The new tubers will then remain in the soil until ready to grow next season.  

The potential disadvantages are that there is  a lot of leaf tissue to adjust to post flask life and the tuber may dehydrate during dormancy.  Again the dropper and tuber must not be damaged.

If the leaf is damaged it is not as crucial as the tuber has already developed.

d)
When the plants are dormant
Not all plants will go dormant in the flask.  For those that have gone dormant it is possible to deflask during their dormancy and treat as you do other dormant tubers.  That is pot up, water and recommence watering at the recommended time for that species.

If there is a coating of flask media on the tuber this may be attacked by fungi leading to tuber loss.

The tubers could dehydrate over the dormant period.

3. Contaminated flasks

Should flasks become contaminated they should be deflasked immediately.  If this happens in the hotter months the deflasked plants should be grown in an environment that makes them assume it is still their growing period.  Ideally, a constant temperature growing cabinet.

Looking after the flask prior to deflasking

Once obtained, the flask should be kept at  a temperature that does not exceed 15 to 18C and be placed in a well lit area such as under a fluorescent light or on a window sill.  

Never place the flask in direct sunlight or out in the orchid house.  Both cause temperature fluctuations and increase the likelihood of fungi or bacteria being drawn into the flask

If the flask becomes contaminated it will need to be deflasked as soon as the contamination is seen.  

If the plants show any sign of loosing their vigor, deflask immediately.

Deflask as soon as the chosen time arrives.

Deflasking and subsequent culture seems to have a much higher success rate when the orchids within the flask look healthy and are growing vigorously.

To Deflask

Cautions

· The plants are brittle at the join of the leaves and the plant  base and are likely to break unless handled carefully.

· It is important to wash as much media as possible off the roots and tubers because once deflasked, fungi and bacteria may infest the flask media that is remaining around the plants and may then also destroy the plant.   If it is not possible to wash off all the media, then watch for fungal or bacteria infection and treat immediately.  But a word of caution as some fungicides may harm the plant and may kill any orchid mycorrhiza fungi that are present 

· It is best to separate the plants and plant as single plants, with many in the one pot.  Often the plants cannot be separated without  breaking or damaging them.  They are then left in a group.

· Be careful handling the leaves.  They should not be bruised as they are required for the plant to grow and form a tuber.

· Do not handle the collar area of caladeniinea, that is the area just below the leaf junction, as it will be damaged.  This area is important for successful fungi and nutrient exchange.

· Be careful handling the roots.  They have many fines hairs that are necessary as part of the fungi / nutrient exchange and should not be bruised or broken.  They are important for plant survival and growth.

· Be careful handling any tuber droppers that have formed.  They are easily  damaged by bending.  Once damaged they do not seem to recover and tuber development is retarded or stopped.

· Once potted, try not to water the leaves.  Water can settle in the leaf axle allowing infection to set in.

The orchid seedlings seem to appreciate:

· Not being handled.  Ideally the plant leaf should not be handled as this damages the leaf tissue and the underground parts should not be handled as this damages the hairs on these sections.  Except for caladeniinea it may be best to hold the plant at the junction of the leaf and the underground components. What ever the technique used, minimal and gentle handling is important.

· Being deflasked in Autumn

· Being deflasked when new shoots are beginning to grow from the tuber.

· Being deflasked when there is going to be 3 or 4 days of cool, damp weather.

· Having their mycorrhizal fungi added to the potting media.

· Being placed around parent plants or having some soil from the parent plant, added to the media.

· Having a potting media that has been steam pasteurized.

1. Work area

Choose a clean bench in a cool, humid and well lit work area.  All tools should be clean.  Clean the bench with cleaning materials such as dilute household bleach or 70% Ethanol [ methylated spirits ] with 30% water.

2. Removing the flask contents

a) Open the flask, add a shallow layer of water above the flask media and keep the flask in its growing area up to a week.  It is believed that this allows the plant cells to adjust to the open environment, giving a stronger, more robust plant.

b) Open the flask, fill it with clean water and allow to stand for a couple of hours.  It is believed the soaking in water reduces the risk of dehydration.

Carefully loosen the media within the flask.  Perhaps breaking it into pieces to allow easy removal from the flask.  Careful probing with a dibbler [ such as a sharpened chop stick  ] will assist this process.  Be careful not to damage plant parts, especially any lateral roots

c) If the plant is yet to develop significant underground parts it is possible, with a dibbler, to lift individual plants from the media and place them straight into the potting media.

3. Separating the plants from the media

The flask contents are then carefully tipped into a dish of water or onto a bench.  Be careful not to damage plants during this process.  Especially longer leaves or tubers protruding from the bottom of the media.

Remove most of the media from the plants.  A dibbler is a useful tool.

Then remove as much of the remaining media as possible from the plants using a soft brush or running water.  Sufficient water pressure is used to enable the media to be removed while minimizing damage to the fine hairs on the orchid roots.  Placing the plants in a kitchen sieve reduces the risk of them being broken as they are washed.  It is usually not possible to remove all the media.

During the cleaning process separate the plants.  Sometimes it is necessary to leave plants in small clumps.  

Be careful, as the underground parts have fine hairs that are important to growth and the leaves are easily damaged, allowing later fungal or bacteria infection.

Also the plants are easily broken at the junction of the leaf and the underground parts.

Some growers have found it beneficial to place the cleaned plants on some dry paper towel in an  ice-cream container and to let them dry before planting.    Others have found that with harder to grow  species such as caladenia that this leads to damage to leaf tips and later loss of the plants.  

4. Placing the plants into the potting media

It may assist with later plant care to plant similar size plants in the same pot.

Plants seem to grow better if they are planted around the edge of the pot.  This is believed to be because the outer portion of the media remains dryer but more humidity remains within the media.

a) The dibbler may be used to make holes in the potting mix with individual orchids planted in the holes and gently firmed down.

b)  Fill the pot to within 3 cm of the top with potting media.  Place the pot at an angle and put a wall of potting mix across the pot.  Place plants against this wall.  Place a layer of potting medium against the plants etc until the pot is full.

The above techniques will need to be adjusted for plants with long tubers or long lateral roots.

Give the pot and the plants a gentle, but good, watering to settle down the potting media and the plants.  If possible do not water the leaves.

Note:  Some growers have sprayed the plant leaves with an anti-dehydratent such as Envy,  to reduce the risk of dehydration but this does not seem to have been beneficial.

Plants in pots placed together in a foam box ,cut down to the level of the pot, seem to grow better.

Using a fungicide

If you choose to spray the potting media and plants with a fungicide, allow the plant and pots to dry off for a couple of hours before spraying.

It would not be usual to spray with a fungicide if the orchids mycorrhizal fungi are present in the orchid or the potting media. 
Potting Media.

The essential ingredients of a successful orchid seedling potting media seem to be:

· Nutrient for the plant and any fungi that builds an association with the plant.

· Ability to hold water and remain damp but not remain wet

· Ability to support the plant from becoming loose or from falling over. 

· Ability to protect the tuber from dehydration during dormancy

· Allow the leaves sitting on the surface to dry.

· Steam pasteurization to remove potentially harmful bacteria and fungi and to kill insect eggs and larvae.

If you are able to obtain the appropriate mycorrhiza fungi for the orchid this should be added to the pasteurized potting media about a week before the seedlings are deflasked.

While further work is being undertaken on the optimum potting media for deflasked plants, success is being had with several materials.  It may be that success for one material may depend on the environment in which the pot is placed.

· A mixture of half coarse horticultural Perlite and half commercial, pine based, potting mix.  The potting media should be damp when used.

· A mixture of one third coarse horticultural Perlite, one third propagating gravel and one third commercial, pine based, potting media.

· Live sphagnum moss.  The moss is used relatively dry.  Squeeze a hand full and a little moisture should come out.  To make it easier to handle, fill the pot to within 3 cm of the top with the packed down moss.  Then use moss that has been chopped into lengths approximately 3 cm long  to fill the top of the pot.  Pack the moss firmly.  Some growers are having excellent success with sphagnum moss while others find it very difficult to use successfully.

· A mix of 2 parts coarse sand [ 2 to 4 mm ], 1 part rich loam, 1 part buzzer chips [  not treated timber ], 1 part leaf mould from native trees and 1 dessertspoon of Blood and Bone per 9 litres of mix.  For Caledeniinae and the pterostylis sub species oligochaetochilus an extra serve of coarse sand is added.  The media is explained in Cultivation of Australian Native Orchids  -  Richards, Wootton and Datodi,  page 50.

· Casuarina mulch.  The leaves of casuarina trees that have been broken up and allowed to decompose until the leaf components are just recognizable. It gives  a light open mix that drains well.

· A fine  [up to 2mm ] sand

· Using a 'parent pot' [ a pot with a mature plant of the same species in it ] to plant the deflasked orchids into, can be successful.  It is recommended that you move the pot to a position more favorable for deflasked seedlings.  This method is considered to improve the possibility of the seedling making contact with the required mycorrhizal fungi.  

You may wish to consider introducing some potting media, from a parent pot of the same species, into the seedlings potting media.  The added material would best be placed near the top of the seedling pot. Again this technique may improve the possibility of the seedling making contact with the required mycorrhizal fungi.  If you are taking some potting material from parent plants, then add it to the media after steam pasteurization. 

With some of the potting media it is necessary to place shade cloth or plastic fly wire in the bottom of the pot to stop the media from falling though the drainage holes.

Chopped cassuarina needles or gravel can be placed on top of the media around the potted plants.  This reduces the risk of plant disturbance during watering and allows air under leaves of rosettes.

Pasteurization.

Better seedling growth seems to occur if the potting media components [ except sphagnum moss ] are steam pasteurized before use.  For the hobbyist, this can achieved by placing the damp media components in the top half of a double steaming saucepan, and then gently boiling water in the base for at least 45 minutes, so that steam rises through the media..  This has the effect of removing pathogens which may be harmful to young plants.  

Pots

Many well drained pots are suitable.  A pot should be large enough to allow you to maintain a consistent moisture level in the potting media and to give enough space for underground development.  A 90 mm diameter pot that is 90 mm deep seems to be a minimum size, while a 90 mm pot that is 115 mm deep is a better minimum option for genera with longer tubers or roots such as diuris, thelymitra, calochilus and lyperanthus.   

Some experimentation is being undertaken with smaller pots enabling a single orchid to be planted into each pot.  This single orchid can then, later be placed into the ground, or another pot with it's potting media intact.  With this technique, it seems that the pots need to be grouped together in carefully managed environmental conditions for the plants to be grown successfully.

The small pot can be placed into a larger container and the spaces between the pots filled with potting media.

Fertilizing

You may wish to consider adding a small amount of native plant fertilizer to the media  [except sphagnum moss ].  But very little is known about the effect of adding fertilizer.  And for plants that need a strong mycorrhizal relationship it is suspected that the addition of the fertilizer may be harmful.

The effect of adding fertilizer to the growing plants and their mycorrhiza is not known.

Growing the Deflasked Plant

The Deflasked Orchids Needs

Usually the deflasked plant is seedling size.  A wild seedling will be growing close to the ground, among leaf litter and surrounded by herbage. Thus it is in lower light and higher humidity than a mature plant.

As well as considering the requirements of a seedling it is important to consider the conditions in which the plants were growing in the flask. Within the flasks the plants are in an even temperature, have a regular supply of nutrient, a regular light pattern, high humidity and do not need to train their stomata to open and shut.  It is believed that the stomata remain open in orchids that are in flasks.  Until the deflasked plants develop the ability to work their stomata, to take in nutrient and adjust to their new environment it is important to protect them from dehydration.   By choosing a period to deflask when a few days of cool, damp weather is forecast, you reduce the risk of dehydration.  

It is recommended that the deflasked plants be placed into an environment that will support their needs. That is:

· Moderate humidity, but never moisture on the leaves.  Gradually reduce the humidity over several weeks while the deflasked plants adjust. 

· A temperature minimum in the range of 5 to 10C and  a maximum in the range of 15 to 20C.

· Indirect light while they adjust to life outside the flask.

· A lower light level than mature plants.

· Care over the growing season.  They are small and easily dry out.

· Care over the first summer to avoid desiccation of the new tuber.

· Effective and prompt pest management.

After Care of the Plants

· The deflasked plants are usually kept in a cool, low light area for several weeks The potted orchids are usually kept covered.  The cover being gradually opened over about two weeks.  A fog environment is helpful, if available. Some growers place the pots of deflasked plants into a clear plastic box.

· Some growers are able to keep the plants in the same place as the flasks were kept.  They receive the same light and are at the same temperature.  This seems to improve success.

· The plants can then be moved to a cooler section of the shadehouse.  Perhaps under the bench, provided close observation can be maintained.  They should continue to receive less light and higher humidity for the remainder of the first growing season

· The plants must be kept growing for the whole season to allow tubers maximum time to develop.  

· As the new tubers are often near the surface the plant is susceptible to drying off on warm days or to rotting if kept too wet.

· Try very hard not to let water remain in the leaf axles or for a drop of water to remain at the leaf base during this first season. This may lead to fungal infection and the plant dying.

· During the first summer dormant period store the pot in a cooler place to reduce the risk of the small tubers dehydrating.

Repotting after the First Season

It is usual to repot the deflasked orchid tubers into their normal potting mix after the first season.

If it is suspected that the dormant tubers may be very small, it may be worth waiting until the tubers have formed shoots before repotting.  This makes it easier to locate and remove the tubers from the potting media.

Pest Management

Fungus gnats and their larvae, slugs, snails, aphids and caterpillars love baby orchids.  The larvae of fungus gnats will live in the potting media and rapidly eat the underground parts of the seedlings.

It is important to practice very good nursery hygiene and quickly control any infestation.

Orchids Grown with their Mycorrhizal Fungi.

Another challenge that we face relates to orchids germinated using its mycorrhizal fungi and then replated and grown on for a season to allow tubers to grow.

We are finding that about 60% of the flasks have the orchids consumed by the fungi.
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