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President’s Message
“Like a proud parent”
Carol Stiff, WA, USA
President and Executive Director, KCET/HTCG
As I look over the previous newsletters, I am
overwhelmed with the progress made by our
wonderful group of volunteer editors and writers,
and how the HTCG Newsletter has gone from a
few pages to 30 pages in the last issue!! I feel
like a proud “parent” watching the Home Tissue
Culture Group grow and evolve. When I started
the newsletter, it was full of much “fluff” (written by
me) but now under the leadership of Arthur and
Toni, it has become a valuable resource to the
home tissue culture community.
Before the newsletter was “born” we started
the Home Tissue Culture Listserv back in 1998.
Who would have thought it would become such
an active international group with over 3000
members and so many closet hobbyists joining
together, sharing ideas, and helping each other
succeed with our various projects.
Progress on teaching workshops has not
been as successful as the newsletter and listserv.
I have moved four times in the last ten years so re
-establishing the business in each new state has
cost time. Our current economy also makes it
difficult for people to justify $99 for a workshop
even though they walk away with about $40 worth
of free samples. My hope has always been to
write a fantastic grant application that would fund
regional meetings and training of instructors as
well as pay for supplies and stipends. Maybe
next year?
In place of workshops I had also hoped to
put together a DVD that covered all material from
the workshops as well as show the step-by-step
demonstrations. This has been started many
times but has yet to see completion. I will have a
videographer at the June 16 workshop and then,
if we get some good footage, I can finally put that
DVD together.
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Many thanks to those of you who have donated
money toward the upkeep of the wiki that Arthur
and Ronald started: www.planttccases.org and
to those who donated protocols, to make it
another extremely valuable resource for all of us.
I’d like to think the HTCG influenced the birth of
that site if only to show there indeed was a need.
Our mission is to bring home tissue culture
to anyone interested. We work with many schools
as well as hobbyists. If there is a local school
interested in learning home tissue culture
techniques and you want to help them, let us
know and we will see if we can get some basic
supplies donated (media, agar, PPM). It is
amazing to see how tissue culture sparks interest
in students, and even if they don’t continue in a
plant-related field, it makes school more
interesting and might just give them the drive to
want to learn more and eventually graduate.
Please enjoy the newsletter and other
associated HTCG happenings and be proud that
you all helped this activity evolve and grow into
what it is today.
Carol Stiff, Proud “Mother” HTCG

Editorial — Issue #6
What’s in here, and a $450 prize for someone
Arthur Sale, Co-editor, Tasmania, Australia
We come to another issue of the HTCG Newsletter — your in-depth source of information you did
not know you needed and which is preserved for everyone to read!
First off I’d like to tell you about is the Caisson Prize. Caisson Laboratories has kindly
consented to sponsor the PlantTCCases.org wiki and cover the annual costs. They have also
provided funds and goods enough to provide a useful prize for a skilled tissue culturist.
The conditions require you to deposit a plant TC protocol in the http://PlantTCCases.org wiki
after the issue of this Newsletter and not later than 1 November 2012. Two judges (one from
HTCG and one from Caisson) will evaluate all the new protocols and recommend a shortlist. These
will be posted on the HTCG listserv and voted on by the members. The person who posts the best
protocol (interpretations of ‘best’ are left to the judges and the voters, just like art prizes) wins
$US 300 worth of Caisson products, and up to $US 150 to pay for shipping costs. That’s a total
value of $450!
This is an extraordinary benefit to the winner in taking their tissue culture forward. So let’s
have those protocols flowing in. Of course besides your chance at winning the prize, you also
advance plant tissue culture by making your protocol openly accessible to the world. Even as a
consolation prize that is worth doing. The full rules are on the PlantTCCases website. Our grateful
thanks to Caisson for sponsoring the protocol wiki and this prize. I must say that the tissue
culture supply firms all do a great job of supporting home TC.
What we hope will happen as a consequence of the Caisson Prize is that the wiki will fill up
with lots and lots of protocols, as a resource for us all. If you are worried about legality, note that
protocols cannot be copyrighted – copyright applies to the exact way stuff is written, not the
content. If someone publishes a protocol, it is available for use by others, since that is why it was
published. Of course I encourage you to mention where your protocol comes from.
Secondly, Frank Tromble has kindly contributed selected reasons why people join the HTCG
website and do plant TC. This makes terrific reading. Please see the last article in this issue. Is
one of the reasons yours? Literally yours or near enough for you to identify with the author? I
joined HTCG because I was trying to grow orchids from seed, and I have an abiding interest in
garden plant propagation, but my eyes were opened. I enjoy the listserv, which is why I
volunteered to co-edit this Newsletter. I find this compilation absolutely fascinating reading.
I hope you do too.
In other articles in this issue, you will see advice on how to look for stuff on the Internet,
why there is not just one best protocol, friendly warnings about what happens when TC takes over
your house, the far-flung impact of TC, and others.
Finally, let me remind you that anyone can contribute an article or a photo to this
Newsletter, beginner or expert. We like how-to articles, articles that document some interesting
activity, articles about your favourite plant, protocols, advice, pictures of weird things, and indeed
anything relevant to Plant TC of enduring value. Just write your article, and email it to
htcgsubmissions@hometissueculture.org. The Notes for Contributors are in Newsletter #3.
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3M™ Micropore™ tape
Arthur Sale, Tasmania, Australia
Some tissue culturists have used 3M™ Micropore™ surgical tape to vent or seal flasks. Should we
expect it to work? How might it work?
OK. I looked at a sample of Micropore™ tape under a microscope. It is a matted tangle of what
appear to be translucent plastic filaments (possibly acrylic), each about 0.5 to 1 µm thickness. There are
numerous holes measuring up to 10 µm; typically three to six of these randomly placed in a 100 µm
square of surface. 5 µm spheres should get through the mat as the vessel heats and cools, though a fair
number will be trapped. (1 µm = 1 micron = 1 millionth of a meter.)

3M state two meanings of ‘microporous’ on their website, and this is the one they mean:
‘The holes or "pores" are so small that they are not visible with the naked eye. This use is closer
to what we mean when we say that a tape is microporous. Although some of the tapes are for
practical purposes occlusive or almost occlusive, we don't claim that the tapes filter or block
microorganisms.’
I interpret my results to mean that fungal spores will probably not pass through, as they are typically
bigger than the holes (maybe 20-50 µm). Bacterial spores may well be 1 to 2 µm in diameter, and some
should be able to make it through one layer of micropore tape.
Layering several thicknesses of tape seems to be quite sensible, and the big holes are unlikely to
line up. My guess is that two layers would be practically impenetrable by fungal spores and possibly
bacterial spores too, and three layers are even more likely to work. Have a look at the photograph.
Gases such as O2 and CO2 should make it through even three layers with ease, as well as water
vapour (H2O). If you are venting culture vessels, agar may tend to dry out because of this. I typically drill
a 1 mm hole (no larger) through the lid of a 250 mL vessel to limit the gas exchange. Expect more
contamination risk if temperature is not constant, as air is pumped in and out by contraction/expansion.
Back to first page
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Tissue Culture in the Classroom
Stephen Smith
Colorado, USA
I'm a high school biology teacher in the Denver area and for the first time this year we tried tissue culture
cloning venus flytraps in class. I've been interested in venus flytraps since I was about 5 years old and
worked with them whenever I could while in school, including through an inquiry-based lab in my
Advanced Biology course in high school and then for the subject of my undergraduate honors thesis in
college (on the localization of esterase and peptidase activity during various stages of digestion using
phosphorescent dyes).
I've been using flytraps, in one way or another, in my classroom for the past 11 years. Typically
I ask my students to do the same sort of inquiry-based projects that I had the opportunity to do at their
age. The students spend some time observing their plants and then have to come up with a list of
testable questions that have either never been asked before or have been asked but never answered.
They then design and implement an experiment to answer one of these questions.
The plant material we have worked with over the years has mainly come to us by way of plant
division during the repotting process (with which the students are involved each year). On occasion,
though, we've experimented with leaf cuttings or seeds... but this year was our first foray into tissue
culture.
I first spent months teasing them with the prospect of "cloning" anything, and then eventually we
worked our way to using flytraps as our organism of choice. We had to time the activity to fit with the
course curriculum, such that we didn't have them do the work until we felt that they fully understood the
processes involved (cell dedifferentiation, cell division in culture, differentiation/specialization of new
cells, and the production of fully-developed plantlets). We also wanted to wait until the activity fit well
with our "plant systems" unit of study.
When we found the
right moment, we had a lot
of prep work to do. We
gathered the majority of our
materials from a local 'big
box' store and then ordered
the hormones, plant
preservative mixture, and
phytocaps for our baby food
jars from Carol Stiff. The
baby food jars were
probably the biggest hurdle,
in that we had to empty,
clean, and remove the
labels from about 300 of
them in one weekend. And
the prep work the night
before the in-class lab went
until around midnight as we
only had one autoclave and
that autoclave could only fit
about 18 baby food jars at a
time (and we had 150 jars
of distilled water and 50 jars
of growth medium with agar
to sterilize).
Autoclave, with line-up of recently sterilized growth medium jars
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The day of the lab was an exciting day for the students. I had them pretty worked up about it already, so
when the day finally arrived they were more than ready for it. Each group of four students was
responsible for selecting one good propagule from our plant population, sterilizing it according to our
protocol (which can be found at www.planttccases.org/mediawiki/index.php?title=Dionaea_muscipula),
sealing it in their growth medium jar, and hoping for the best. Their grade on the assignment was based
on whether they ended up with the growth of new plant tissue or the growth of lots of mold and bacteria.
If the former was the case, they would receive credit (as it was assumed that they had followed the
protocol exactly).

Two students working
It has been about two months since we did this lab in class and currently there are 40 of the 50 media
jars with rapidly-growing flytrap tissue inside. The students have been checking on their group's jar
almost daily, and although I had originally promised them each a "baby" flytrap of their own by the end of
the school year, it looks like the tissue won't be ready to take out of culture until mid-August or so.
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With that in mind, we're planning our lessons for the
upcoming school year and plan to start the entire
course next year with a sub-culturing of this year's
40 or so tissue cultures, as well as some hardeningoff of enough of the tissue that those students who
haven't already moved onto the college of their
choice can stop by to get their own plant when it's
ready. The students really seemed to appreciate the
activity and I hope that it will be one of the handful of
things that they will always remember about the
class.
Through working with these plants we've helped
students to understand the importance of developing
and working with a detailed experimental procedure,
the process of cloning in general, and flytrap cloning
specifically. Additionally, each student now has all
of the information they need for caring for flytraps,
since they helped with each step throughout the
course of the year, from general care, to dormancy
preparation, to repotting, and now propagation.

Growing Venus flytrap tissue

Venus Flytrap
By Noah Elhardt 2012
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Carol’s Kitchen goes to North Korea
Dr Robert Shank (roblinshank@hotmail.com)
Dean, Agriculture and Life Sciences
Pyongyang University of Science and Technology, North Korea
After teaching graduate Advanced Genetics, Plant Breeding, and Biotechnology, the next course
scheduled is Plant Tissue Culture Engineering. I was looking for one-stop shopping suppliers of set-up
materials when I found Carol's site. We have formed a very beneficial relationship because our campus
is newly built and the labs are not yet stocked.
Pyongyang University of Science and Technology, the Korean-American, donation-built, $35M campus
began classes in 2010 with 148 students in graduate and undergraduate Computer/Information
Technology, International Management/Finance and Agriculture and Life Sciences. Public Health and
Architecture/Construction Science are to be added. All teachers are volunteers and classes are entirely
in English although German and Chinese language classes will begin this spring. About 150 new
students are added each year with undergrads getting one year of English, and grad students one
semester of English before entering specialized fields. You can Google PUST or see http://
en.wikipedia.org/wiki/Pyongyang_University_of_Science_and_Technology.
Please contact me if you are interested in teaching English or undergrads (MS or BS with experience
required) or graduates (PhD required).
What I like about Carol's approach is to show students of TC that many of the scientific equipment can
be substituted by common kitchen equipment that is more readily available and much cheaper. We will
be attempting not only tissue culture, but also anther culture and embryo rescue.
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Searching the Internet for TC facts
Arthur Sale - Tasmania, Australia

Many people think they know how to search the Internet. And they do, sort of. What they may not realize
is that scientists use a whole range of extra strategies. So let’s suppose that you want to search the
Internet for something related to a carnivorous plant of the genus Drosera (Sundews). After all it is much
more interesting thing to do an active search than simply to ask your question on the HTCG listserv and
get some vague answer. The group should be reserved for desperate cases, where you have tried your
hardest and drawn a blank.

The initial query
You may already have a scientific article citation (an identification of an article in a standard format) that
you are interested in. Perhaps you got the citation from a website or from an email. If you have no clues,
you will do what I call an initial query.
Look at what you really want. Write it down. Are there any unusual words that are bound to be in
the article? Words like ‘the’, ‘of’ and ‘and’ are automatically ignored by search engines, but words like
ectomycorrhizal or a genus name such as Drosera are very useful in narrowing down a search.
‘Sundew’ isn’t bad either.
Now you need to do two searches. Go to plain straight Google (http://google.com) and type in
your search term or terms. See what you get. Open a second tab or window and open Google Scholar
and do the same. Google Scholar is at http://scholar.google.com and it searches for scientific papers,
ignoring plain website information. Look at both sets of results. Does either tell you anything? The
straight Google search will show you all sorts of things, including blogs, home websites and images,
while the Google Scholar search will show you what Google can find on the Internet that looks like a
scientific result. I hope from this that you have found at least one interesting result.

Precision versus coverage
Your initial search is characterized by two key characteristics: precision and coverage. Precision means
that ‘all the results you get are relevant to your query’. To get precision, phrase your search terms using
unusual words and if necessary put a phrase into double quotes (Google searches for the precise
phrase). For example, do a search for ‘cytokinin’ or ‘fern “Blechnum pennamarina”’ (leave out my single
quotes). You should get precise results. Google automatically inserts a logical AND between each
search term; more AND terms mean greater precision. The search is narrowed. However, you run the
risk of missing something not phrased just the way you expect.
Coverage means that your search ‘recovers everything relevant to your topic’, but it might well
dredge up other stuff that you don’t want. You have to exercise more personal selectivity to pick out the
gems from the dross. For example, do a search for ‘pitchers’ or ‘carnivorous plants’ and see how good
the results are compared with what you wanted.
Remember that Google (and other search engines) do a lot of computation trying to work out what
you really want, and ordering the results they show you. The most likely things are near the top of the
list, or so the search engine thinks. To do this they use information regarding whether the search words
appear in the title (excellent) or abstract (good), how often they appear (more is better), and so on. The
more information you give the search engine the more precise its results are, but they may also suffer a
coverage loss. How much depends on how good they are.
So far, the techniques you’ve used are pretty similar to those everyone uses when searching the
Internet, except for meeting Google Scholar, but now we begin to travel into new territory. As we are
now venturing into scientific tactics, here are three more facts it is useful to know:
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In Google, and most other search engines, capitalization is ignored, so ‘Drosera’, ‘drosera’ and
‘DrOsErA’ are all the same.



Most search engines treat ‘plant’ and ‘plants’ the same. In other words they know about common
English plurals. They may not be so good at doing this with Latin-origin terms like ‘stoma’ and
‘stomata’.



If you put ‘tissue culture’ in a search list, it might be useful to remember that some people use the
term ‘micropropagation’, so retry the search replacing the one with the other. Such synonyms are
often a problem which you need to look out for.

References
A standard part of every scientific article is headed References, or sometimes Bibliography. Usually
the body of the article contains short citations to other articles – they are short so as to not disturb your
reading flow too much. Sometimes these are in the form of a numbered reference such as [5], but more
usually they are in the form of an author, date pair like this: (Mukerji, 1996). Then towards the end of the
article the actual references to the articles appear in number order in the first case, and in author/date
order in the second. Every reference contains at least these components (the order may vary):


The names of the author or authors (the list may be from 1 to over 50 authors, depending on the
field)



The formal ‘title’ of the article



The name of the journal, sometimes abbreviated



The issue, volume and in the case of a printed journal the starting and ending page numbers



The year or date of publication

This information is sufficient to enable the article to be uniquely identified by a librarian, a scientist, or a
search engine. Sometimes other information is supplied to help you, like an online URL (universal
resource locater) or a DOI (digital object identifier).
References are pretty obviously pre-Internet hyperlinks, and the authors are saying to you that
these articles were of relevance to them when they wrote the article. So if they are hyperlinks, you need
to follow up the ones that seem to be relevant to your search problem. You are delving into older and
older literature, but that may not be too important if you are looking for something that was as relevant
then as now, like a protocol or how cells divide. Follow some references in your chosen paper by
searching for them, and get some experience with retrieving references. One of the best ways to do this
is to select the title of the paper (or a significant part of it if it is very long) and paste this into the search
box of Google Scholar. Now you will see the value of having several tabs open at once. Are any that you
find of more interest than your original article?
I should mention that very rarely a reference will appear to be to an article later than the original
one by a few months. What happened here was that the authors were aware of a forthcoming paper and
referenced it, but their own article got published before the referenced article. Publication delays of up to
a year are common.

Citations
Now look up your original article on Google Scholar. Again, use its title as described in the last section.
Inspect the search results carefully. They may look like Figure 1.
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Figure 1 – Google Scholar results for an article
Now firstly notice what is written underneath. The part I want you to look at is ‘Cited by’, if it exists. This
tells you how many later articles (in the article’s future) have cited (referenced) the one you found. If
they cited it, then there is a probability that they are also relevant to your search. Click on the link and
you are now travelling forward in time (more recent) to look at all those articles as opposed to travelling
back in time through the references. Articles with a high citation count are probably more important too,
otherwise they would not be cited. In this case you’ll get 84 results, of course.
Again you’ll get a search result which looks similar to what you just saw, but these are more
recent. Are they more interesting than anything you’ve yet seen? Remember you can now do this trick
forward and backward as you wish, following references or citations at will, exploring your chosen
subject until you have found everything interesting. Following citations is extremely important to a
scientist – indeed sometimes the value of an article is measured by its citation count, and the
importance of a scientist by his or her total citations. We explore this in the section after next.
While of minor importance, notice that Google Scholar found 5 identical copies of the original
article’s bibliographical data on the Internet.

Open Access vs Restricted Access
At this point you will realize that many of the things you have found are Restricted Access: you can see
the citation and read the abstract (which is just a teaser) but you cannot read the article without paying
money. This is an obsolescent business model getting in the way of science. Authors always want
everyone to read their article, but they could only get it published in the past by contracting with a
publisher to print it in a journal. The scientist is motivated to provide the publisher the article for free, but
the publisher wants to recover the costs in refereeing, typesetting, proof-reading, journal printing and
journal postage. They recover them by asking the readers to pay. The net effect is that the article is
restricted to subscribers to the journal, or more recently one-off copies across the Internet.
A newer model is growing and may overtake and eliminate Restricted Access in the future. At
present it is about a 20% minority and change will reach tipping point at say 50-60%. I refer to Open
Access (OA): the concept that anyone with Internet access should be able to download a publiclyfunded research article for free. The publishing costs have greatly shrunk with the Internet (no postage,
no printing, even little typesetting and proof-reading) but there are still some costs. Publishing
companies struggle to resist OA which threatens their previous lucrative profitability. Two basic
strategies provide Open Access:
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The author or the author’s institution provides free internet access, usually to a version just prior
to publication to avoid the Restricted Access tag, and absorbs the small costs, or



The journal acquires its basic funding from grants or from the authors’ institutions, providing free
online access to the article. These are called Open Access Journals, and amount to about 10% of
the world’s research journals at present. The PLoS set of biological journals are of this kind, and
all known OAJ are registered in DOAJ http://www.doaj.org/.

These strategies are known as the Green Road and the Gold Road to OA. As mentioned both routes
taken together contain about 20% of the world’s research.
There is also an almost-OA loophole: long-standing arrangements allow the author or authors to
send copies of their article (a ‘reprint’) to fellow researchers. Email or write to the principal author
(usually the first one) and ask for a copy of the paper. You may get one, perfectly legally.
I suggest you take a look at a university repository, for example my own university: http://
eprints.utas.edu.au/. You should also look at an OA journal; look at http://www.plos.org/ and select a
journal to look at. This is just to get a feeling for what is happening. However, you never need to worry
about these in detail because if the full-text (in other words all of the article) is known to Google Scholar
as freely available across the Internet, it tells you so. The annotation will be out on the right, looking
something like this (but a real link which this isn’t): ‘[PDF] from xyz’. If you see a link like this, perhaps
you’ve got the ability to download a free copy of the paper. Click on it if you are interested. Some people
look for them preferentially. It’s instant gratification!
If you don’t see the link, you have an access problem, courtesy of the scholarly publishing
industry. Try writing to the principal author as suggested before, or visiting a public or university library
to see if they’ll let you look at the article they paid for. As a last ‘free’ resort you might write to a list
asking if anyone has a copy, but be aware that the person supplying you one is probably breaking
copyright law and you are inviting a civil offence. If none of these work, you give up, or pay the asking
price. It may motivate you to promote Open Access.

Name search and PoP
Another strategy that scientists use is to identify (or know) other scientists who may be influential in the
field and see what they have written. Again, let’s go to Google Scholar, but this time type in the name of
a scientist that you think may have something that you want. Let’s try both ‘Shawn Mayes’ and ‘S
Mayes’. You may get articles by the person you want, if the name is a fairly unusual one. Actually the
Thailand Shawn Mayes is pretty elusive! For example, my name ‘Arthur Sale’ tends to bring up mostly
my articles, but it also brings up a few by my deceased namesake Arthur Sale who worked at Oxford
University in English literature. (Trying the search on normal Google also brings up a Brazilian male
fashion model called ‘Arthur Sales’. Don’t mix us up. Or perhaps do!) There aren’t that many of ‘Arthur
Sale’ in the world, or on the Internet. On the other hand searching for a particular ‘John Smith’ is pretty
difficult!
There is a tool that can help. It is called Publish or Perish (or PoP) and was written by an
Australian (Anne-Wil Harzing). Download it from http://www.harzing.com/pop.htm and instal it on your
PC. Then try your search again for that name (I have chosen “L Adamec”, a Czech biologist working
with carnivorous plants), but this time restrict the field in which you want answers to biological sciences.
The list you see (Figure 2) is normally ranked by the number of citations (most first), but you can change
the order and indeed uncheck any papers not by your author. PoP is more savvy about author names.
You can see the example author Lubomir Adamec tends to publish with others (average number of
authors/paper = 1.63), and has an average of 7.79 cites/paper (moderately good). His h-index of 13 is
even better and means that he has 13 papers which have 13 or more citations.
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Figure 2 – Partial results from PoP for “L Adamec”

Reliability
How do you know the stuff in your article is reliable? Well it probably is. Though there is a spectrum of
importance in journals, almost all of them use referees who are more-or-less programmed to stop
rubbish being printed. There are a few exceptions, shonky journals whose authors pay them to publish,
but they are not generally a problem. If you feel the need to check on a journal’s reputation, take a look
at its JIF (journal impact factor) which is its average citations per article (averaged over three years for a
formal JIF). High JIF is good. You can find lots of data at Scimago http://www.scimagojr.com/, or use
PoP. Data is shown for the journal New Phytologist in both sources: note that its citation rate (and its
importance) has been growing since 1999.

Figure 3 – Average citation rate for New Phytologist from Scimago
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Figure 4 – Start of PoP data for New Phytologist
Electronic theses and dissertations
Most scientists start their career with getting a PhD. That involves writing a thesis/dissertation. These
are not indexed by Google Scholar though they are equally, if not more rigorously, examined before
approval. Fortunately most theses in the Western World find their way these days into a repository,
from whence they can be retrieved, as an operation quite separate from what we have been considering
so far. Unfortunately, there is not a central clearing house, like Google Scholar. This leaves the
interested researcher with five options:


Follow up a citation from an article, or



Access one of the world’s gateways to electronic theses and dissertations (ETDs) such as the
National Library of Australia’sTrove http://trove.nla.gov.au/, or



Try searching BASE http://base.ub.uni-bielefeld.de/en/ (a gateway to most of the university
repositories in the world, provided by Bielefeld University in Germany), or



Visit http://www.ndltd.org/find for some suggestions, or



Do a general Google search with ‘thesis’ in the search list.

It is worth doing. A thesis is generally much more detailed than an article. It is accordingly much longer.
It is also reliable, according to the knowledge of the day, having been rigorously examined.

Dutch Iris ‘Professor Blaauw’
© Copyright Arthur Sale 2011
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Never Say Never:
The Problem with Exclusive Recommendations
Ray Gillis
Director, Research and Development
Oglesby Plants International, Inc., USA
History is replete with innovators who were told by peers that something either could not be done or
could only be done if a prescribed method was carefully followed. Unfortunately for those involved in
tissue culture, even when a prescribed recipe for success is followed, the result may be disappointing.
This article, while addressing a few specific examples, hopes to relay to the hobbyist why information
shared either in a forum such as the Home Tissue Culture Group or in more formal, published arenas
should not be taken as written in stone.

Results may vary…due to differences in explanting
Posted or published surface sterilization techniques are useful primarily as a point of reference and
cannot be considered standard among tissue culturists. Lab and “pre-lab” situations, disinfectants used,
and whether to include antimicrobial compounds in the medium are all potential points of deviation (and
disagreement). Every lab that this author has worked with or visited has possessed a unique system for
explanting. Even in reported information, such things as the condition of the donor plant and the lab
situation are often omitted. A prescribed procedure may need to be modified to match the hobbyist’s
situation. For example, an explanting technique that is highly successful using greenhouse-grown
tissue is likely to meet with far different results when material is collected from the landscape following
summer rains.
Another variable that can affect explanting success is the disinfection procedure itself. While
bleach and/or alcohol are the disinfectants that perhaps the commercial TC industry was founded upon,
hydrogen peroxide, peracetic acid, or even mercuric chloride are used by many for surface sterilization.
While one may disagree about the “best” method, little nuggets of information can often be collected
from those attempting alternative techniques. Disinfectants themselves can vary according to brand, the
time of year purchased, and the method and duration of storage.
Many tissue culturists have no qualms with the use of antibiotics, fungicides, or other antimicrobial
compounds in either the disinfecting solutions or in the medium. Purists may wonder what lingering
effects these compounds might have and whether there are interactions with other medium
components. Both arguments have valid points, but one would be
wise to avoid making exclusive recommendations regarding these
in information. There is at least a third viewpoint that promotes
the addition or retention of "beneficial" microbes in tissue cultures.
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Results may vary…according to genotype
Many papers will state what portion of a plant provides the most responsive explant. However, the
ability to repeat published work may also depend upon the genetic source of explants that are used.
A tissue culture protocol developed for a species using source material from one geographical area may
not give the same results when plant material from a different region is used. This phenomenon has
been documented in Sea Oats http://irrecenvhort.ifas.ufl.edu/microprop/Journal%20of%20ASHS%
202008%20-%20Sea%20Oats.pdf Even post tissue culture performance may vary depending upon the
genotype used as recorded with Sagittaria latifolia (duck potato) http://www.ipps.org/Papers/
SouthernNA/kane.pdf. If repeating the success of a posted/published tissue culture protocol proves
problematic, perhaps trying to locate seed/plants from another genotype or from that of the author is in
order.

Results may vary…according to variety
Although a labor-saving goal might be to make as few tissue culture media as possible, the “best”
medium may be dependent upon the variety and its stage of development in tissue culture. Plants
within a genus or even species cannot be assumed to need the same medium. Commercial labs often
produce several varieties within a species. It is very common for three or four different media to be used
in order to tailor the recipe to a specific variety and its stage of development. A medium is often
selected based on whether one is establishing explants, multiplying cultures, or producing harvestable
microcuttings. A hobbyist does well to keep this in mind when researching information on a targeted
plant. For example, it is unlikely that a medium cited to produce fifty shoots (>1mm) per propagule
would also maximize the harvest of 30-40 mm microcuttings that are of suitable size for planting.

Results may vary…according to age/condition of cultures
Often overlooked in research articles are how “old” cultures are and their regimen of maintenance.
Although bananas are oft cited as needing frequent initiation into culture, there are other plant species
that behave very differently depending on the culture’s age and method of maintenance. With
experience primarily with tropical plants, this author was hesitant to accept that some temperate species
might benefit from a “resting” period. Eventually, the realization came that, although the lab provides
constant spring-like conditions, some species do benefit from a period of cool-storage or simply some
time on a medium without cytokinins.
Commercial labs can most easily see the results of tissue cultures being pushed for performance.
Some have adopted periodic explanting in order to insure that the tissue cultures are “fresh” and in peak
performance. The frequency is driven by the experience of either A) how long cultures can perform
before experiencing concerns or B) based on an expected number of microcuttings that can be safely
generated from an explant. Some labs implement a “mother” group of cultures that serve as source
material for production. Tissue from these cultures is sent periodically into the production lab and will
eventually replace the current production inventory. Still other labs may have no set method of culture
replacement and re-explant on an “as needed” basis. Is there a best method? The market will decide.
When researching information, one should bear in mind that tissue cultures most often take time
to adjust to new conditions or medium. Too frequently in published research, an author will run a series
of medium optimization experiments within the first 2 or 3 months after explanting. Tissue cultures
frequently take several or many months to begin consistent growth and multiplication. Articles that take
a “quick” approach to research merit increased scrutiny. A hobbyist who strictly follows guidelines from
hastily prepared research is more likely to experience frustration. A rule of thumb used by several
professionals is that, with established cultures, a sustainable response can only be seen after at least 2
or 3 cycles on the medium. Disclaimer: there are situations where experimentation on explants is in
order. Embryogenesis work with seed comes to mind.

Results may vary…by explant.
More often than not, explants from a particular stock plant tend to respond to in vitro conditions and
media similarly. Many articles can be found citing the differing responses of explants depending upon
where tissue was taken from (e.g. lateral versus terminal buds). The photo below visually depicts an
example of tissue cultures originating from explants “A” and “B”. These explants came from the same
Back to first page
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parent, using the same type tissue, and collected at the same
time. They were exposed to the same medium and cutting
technique, transferred at the same time, cut by the same
person, etc. Since initiation, cultures from “A” and “B” have
responded very differently. “A” multiplied quickly. “B” did not.
After several disappointing in vitro rooting attempts with “A”,
microcuttings from “B” were placed on rooting medium. These
achieved 100% rooting. Efforts are now underway to adjust
the medium to allow for more multiplication on “B” and tissue
cultures originating from other explants responding similarly.

Alternative medium components may exist

Differences in response: explants A and B
One example is in regards to the use of activated charcoal.
In literature/posts, one may find individuals stating that
charcoal must be used in a certain situations. Admittedly, this author has a preference against the
inclusion of charcoal in a medium. This comes from the years spent as a tissue culture lab manager
and observing how well charcoal clings to a mixing tank, dispense tubing, and to the bottom of culture
vessels during washing. This charcoal aversion led to exploration of alternatives. Inclusion of
antioxidants or more frequent transfers to fresh medium (especially in the weeks immediately following
explanting) often negates a “need” for charcoal. Several varieties of banana are examples where the
need for charcoal may be eliminated.
One assumption may be that there is only one proper way to include a medium component.
Inclusion of gibberellic acid (autoclave volatile) in a medium is one example. As a graduate student with
publication of research as a final goal, media were painstakingly prepared by filter sterilizing gibberellic
acid solutions. The appropriate treatment dosages were carefully added to each of the numerous
vessels containing sterile, molten medium. In a commercial setting where time, space, and labor are
even more at a premium, addition of gibberellic acid to a medium might occur prior to autoclaving. The
alternative, procedure indeed requires more of the growth regulator, but it would be incorrect to say that
the latter technique could not achieve a desired result. In this example, "best" is determined by the
constraints and the end goal.

Results may vary…due to slight differences in
medium components

An ornamental banana variety growing on
medium without charcoal

A tissue culturist can seem like a sports player who goes
through an elaborate pre-game ritual to insure repeated
success. The degree of adherence to routine is often based
on past unpleasant experiences. This can most often be
seen in regards to the medium. Sugar and gelling agent are
two ingredients that quickly come to mind. Even though
several sugar brands may have the same % purity, the
impurities and source of sugar (i.e. sugar beet vs. sugar
cane) may differ. Gelling agents differ in grade and some
may vary depending on the environmental conditions at the
time of collection. Even slight deviations from a time-tested
medium can have unforeseen consequences.

Wrapping it up
So, what is the “take home” message for the hobbyist? Research your plant to be tissue cultured, but
do so with eyes and mind open. Use the available information as a starting point. As you progress in
your craft, you will soon be able to distinguish between well conducted and written work and that which
is lacking. Celebrate your successes and let failures be points for learning/investigation. For this
professional, a hobbyist brings a fresh perspective that challenges conventional thinking and enjoys
trialing new things. Perhaps this is the main reason why many professional tissue culturists subscribe to
the HTC group.
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Calibrating your microscope
Arthur Sale
Tasmania, Australia
Most home Plant Tissue Culturists don’t have a microscope. However, in some areas of TC it is a
benefit to have one, or if you belong to a club or society, they might have a microscope you can use or
borrow.
What do I use mine for? Well, basically I grow orchids from seed, arising from crosses I have
made. Orchid seeds are really tiny (they have no food reserves and in the wild rely on mycorrhizal fungi
to germinate, which is why we need to raise orchids with TC) and you cannot see them with the naked
eye. So in order to know whether the capsule (aka pod) that I just crossed, grew and picked is worth
investing time on and sowing, I want to know that it has fertile seeds in it.
So here is a picture of seeds from a capsule of Bletilla striata (Chinese Ground Orchid) with
variegated leaves that I recently picked and sowed into two mother flasks. You can see the seeds
enclosed within a lacy framework. I have also annotated the picture with sizes: 1 µm (a millionth of a
meter, aka micron) is about 39 micro-inches: pretty small by anyone’s standards. Besides the measured
seed, you can see another at the bottom right and a third to the extreme bottom left.
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This seed is therefore roughly an ovoid 383877 µm and has a volume of say 58217 (µm)3 (computed
as (/6L12L2); probably about 140 ng (ng = nanogram = 10-9 gram). However, it exists and looks
fertile. There are many of them. Great!
But I don’t do this just to measure the seed size, fun though that is. I do it to assure myself that
the capsule contains fertile seeds. If it doesn’t and is simply a pod with a failed fertilization, which can
easily happen in orchids because of the prevalence of incompatible ploidy (sets of chromosomes) or
genus crosses, there is no point trying to grow it.
But here is the problem: how do I know what the scale is? I could see a seed perhaps, but how
big is it? How does it compare with normal seeds? The professional answer is to observe a calibrated
slide with an engraved scale (a stage micrometer) through the microscope with the same lens, and then
use this data to infer how many pixels are how many µm. Unfortunately these ‘stage micrometer slides’
are expensive (think in hundreds of dollars). They are affordable for a large lab, because they only need
one and they use it infrequently, but for the home tissue culturist who may have one microscope these
slides probably cost more than the microscope!
Answer: technology to the rescue! I thought of trying to create a pic in Gimp that would be usable
as a calibration image, but first I checked the Internet. Voila. It came up with exactly what I wanted at
http://www.microscopy-uk.org.uk/mag/imgoct02/MicroscopeCalibrationRule.pdf. I printed the file on a
transparency (thin paper would probably do almost as well), using all the high-res settings I could set in
my Page Setup, and I mounted the slide-size transparency on a glass slide with a smear of kitchen oil. I
had the following image. I measured five 50 µm bars – 250 µm. The image shows a post-calibration
measurement, so it is in µm instead of pixels.
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In summary, I think I could do better than this 2002 file these days and my Canon MP640 printer is
capable of closer resolution (supposedly 4800 dpi). However if you have a microscope or access to
one, you can calibrate it with this technique. Even if you don’t have a digital camera, you can count the
bars across the image you see and know roughly the diameter of your view. If you have a graticule in
your eyepiece, you can calibrate it. Obviously this technique is not ‘certified’, but it is good enough for
most purposes. All you need to do is calibrate for each objective lens (and eyepiece if you don’t have a
camera), and record the data.
Here is a picture of my microscope set up next to the PC (1920 x 1200 pixel flat screen) so I am
viewing on the PC screen when adjusting the focus and slide position. I use the eyepieces to get things
set up approximately right or if I get right out of focus. My blue capture device is a Tucsen TCA-10.0-N
CMOS camera (3664 x 2748 pixels, 10 Mpixels), purchased from China via eBay and PayPal http://
www.tsdt.net/Html/ProductList_b.asp. The camera is connected to a USB port. The manual is in
Chinese-English, but adequate. The camera and its software are fine; the two preceding images were
produced using them.

Microscope and Digital Camera next to home PC
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© Photos by Arthur Sale, Autumn 2012
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For the love of plants
Frank Tromble, USA
I find the reasons that made us start to search out information on plant tissue culture fascinating.
When I read some of the various reasons why someone wanted to join the Home Plant Tissue
Culture forum I think, ‘yeah me too, that’s why I joined’. But what was the combination of events in our
lives that made us go on-line and start searching and reading about this obscure subject? Really, this is
not something that very many people do. The common thread seems to be the love of plants or, at least
a certain species of plant. Add in a dash of curiosity, a love for nature, the desire to make things, (some
call it tinkering,) and you have the ingredients which may have temped you go on-line and explore the
not so common subject of plant tissue culture.
‘I have an innate tendency to care for plants and to experiment with them. I
have been looking for a group or a person who could guide me in the process
of culturing plant tissues in a cheaper way.’

Somewhere along the line we discovered a plant or plants that, for one reason or another, grabbed our
interest. The reasons are varied as much as there are different kinds of plants and people. Many large,
on-line communities have formed around different types of plants. Some types of plants like Orchids,
Carnivorous plants, Cacti, Banana and African Violets, to name a few, bring large numbers of people
together from around the world to talk about them, share methods of growing them and trading the
plants with each other. Even the modest Mosses have the power to bring groups of people together.
‘I am retired now and enjoy gardening. My wife
and I grow lots of Louisiana
Irises. I would like to explore the possibility of
using tissue culture for this plant, thanks.’
‘I am a current orchid grower, and am very
interested in home flasking and
would love to have people to talk to, and learn
from.’

In some places people grow up appreciating plants for what
they bring, food, textiles, a way of life. From very early on
plants have played a big role in their lives. In large cities we
may not connect with plants as often.
‘Well, I like to learn the different types of
propagating plants, and I haven't try yet
micropropagation or in vitro, and I would like to
know everything about this complex propagation.
Thank you.’
In large cities, where every day encounters with plants may not be as common, we still seek
them out. Places in cities, set aside for relaxation, usually have plants not too far away. By
instinct we are drawn to them, and if we stop to take notice, they are relaxing to be around.
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‘My wife and I enjoy plants and we thought this maybe a hobby we would enjoy as we
are about to retire.’
‘I am 28 year old guy from The New Forest in the UK. Having the joy of growing up
on a shrub nursery, my love of plants and growing them has developed and wish to
challenge myself.’

I sense that even those who are looking for information on plant tissue culture only to propagate more
plants to sell commercially still have this innate appreciation for the plants themselves. To some this is
work, propagating plants. This is the job they go to every week but, they appreciate and know ‘their
plants’. To them, I think, they are more than just a commodity. The telltale sign is the sense of pride is
always present when displaying their plants.
Commercial growers have spent a large amount of
time understanding different aspects of the plants
they grow regarding their behavior in its natural
environment, what conditions they need to grow,
what nutrients they need, temperature and lighting
requirements. For nurseries looking to get into plant
tissue culture this is just a continuation of what they
have already been doing, learning about the
requirements of their plants.
‘I have been a wholesale retail grower of
greenhouse bedding plants over
twenty five years seeking to learn more
about propagation.’
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Plant tissue culture, for most of us, is just a continuation of the fascination and appreciation of our
favorite plants. Just like we did when growing them in soil, we figure out what environment they need
when placing them in vitro. And, it seems the there is a ratio between the fascination and love of plants
to the amount of sweat, tears and countless hours spent that one will tolerate in overcoming the
obstacles of propagating them in vitro.
‘I am interested in doing Plant Tissue Culture as an amateur. Today, I am
washing out 99 baby food jars!’
Up Close and Personal
Growing plants in test tubes or jars gives us a close-up look at them. It’s fascinating to watch roots form
in clear media, something you don’t get to see growing them in soil. It’s also interesting to see how they
react to different stimuli in vitro. You truly get to know your plant when you grow them in vitro. It doesn’t
take one very long, being involved in plant tissue culture, before discovering that your favorite plant is
highly complex organism with many ‘senses’ in each and every cell.
‘My name is Lori and I've have an amateur plant tissue culture lab built in my
garage. I'd like to share my experiences and get help with issues which I've come
across.’
So perhaps it is the love of a plant or plants that
brought you to the Home Plant Tissue Culture
forum. You’re not alone in that respect. Please
read the reasons why some of our members have
joined the forum. Following this introduction you
will find a list of reasons. You may see your reason
listed or read someone else’s reason that is
strikingly similar to yours. You can be sure that
they love plants too.
To all of the members of the Home Plant Tissue
Culture Group, we hope your journey continues
and you find the many rewards that this science/
hobby has to offer.
‘Howdy Yall...New to this and lovin it.
Learn something new every day.’

aaaaaa

[Editor: This article continues with a four-page list of
reasons why people joined HTCG. Is your reason there?
If not it may be in the next issue, or the one after
that...]

Back to first page

23

Reasons for joining HTCG
These reasons have not been substantially edited for spelling or grammar. They are more or less what
the authors wrote, so you get the authenticity of the statements. Please enjoy this compilation.
‘I am a stay at home dad. Have a small greenhouse and am researching TC. I need help!’
‘I'm new in this and I would like to learn as much as I can. I'm engineer of agronomy (agriculture
university), and I started my own nursery two years ago.’
‘Hi I have been growing carnivorous plants for many years & would now like to learn how I can tissue
culture my plants.’
‘I am very interested in orchid tissue culture. I have always been an orchidophile.’
‘I'm starting a small tree nursery and I'm very curious about this propagation method’
‘I grow flowers for my work and would like to learn new ways to propagate plants.’
‘I am student . My hobbi African violets’
‘I have some experience cultivating carnivorous plants and would like to try some tissue culture’
‘Hi always had an interest in plants and propagation would really like to learn more on this subject.’
‘I grow peonies and would like to see if I can tissue culture them’
‘I am a small backyard hobby farmer.’
‘Getting in home tissue culture of crypts’
‘Interested in getting into plant tissue culture after working with mycology cultures.’
‘I am a master gardener in Chesapeake, VA and I am interested in tissue culture.’
‘I'm very interested in tissue culture for producing new nurseries for the welfare of my country and
others.’
‘Hi, I am French from Paris and do culture tissue at home, mainly for orchids culture: paphiopedilum
especially. I would like to join the group to share and extend my knowledge.’
‘I am interested in using micro propagation with bamboo. I have a couple acre commercial property that
I would like to fill with bamboo plants.’
‘Fruit and study would be to try breeding micropropagation ... in Serbia that no one is’
‘I'm a horticulture student and have always had a keen interest in micro propagation. I plant to build my
own amateur lab within the next 12 months. Thanks’
‘I would like to have tissue culture lab to grow new plants with available good quality plants(any).’
‘Am a Horticulture student at Fox Valley Technical College... helped to set up the new TC Lab and
enrolled in their new TC course... am here to learn, learn, learn!’
‘I am totally new to tissue culture as a propagation method. I am excited to learn from everyone; and I
can't wait for my first try at micropropagation. I look forward to getting to know everyone!’
‘Inquisitive mind. Always need to learn more.’
‘Well I want to join because I'm a plant nerd...obviously ;)’
‘I have extensive background in plant TC. I'd like to see what sort of projects people are working on and
offer advice if I am able.’
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‘Hello! I'd like to know more about the process of tissue culture minus the cost. This could be the
solution in propagating endangered plants and trees of the Philippines. Thanks!’
‘I enjoy raising tropical fruit trees and various flowers. I am very interested in learning about tissue
culture.’
‘Hi, I am engineer biotechnologist. I have a lot of exotic for our country plants, so it will be pleasure for
me to learn more about tissue cultures and to try it.’
‘I am a student at fvtc going for my hort degree and i am currently in a tissue culture class. This is a web
site we where told take a look at thank you and have a nice day.’
‘Coming back after a few years of absence. I have missed you all and look forward to getting back to tc.’
‘I live in Brazil and have a daughter graduated in Biology, but unemployed. I want do stimulate her in
Tissue Culture. Thanks’
‘I've been growing all kinds of citrus plants and some orchids for a while now. i recently started doing
cuttings and i would really like to try this gel method work with my citrus.’
‘I am a Botany major at UF and I love plants. I would like to join the group to get hints on successful
culturing this time around.’
‘I am Regent for the Monastery of Arkashea. We are very interested in learning the "How to" of tissue
culture... specially growing pineapples in Homestead, Florida’
‘Hi Working with fish and invertebrates as well as planted aquarium. Looking to try a new level.’
‘I grow African violets and would love to learn tissue culture in the home environment with AV's as well
as other different plants!’
‘Hi, A friend has recommended that I join this group so that I can learn more about tissue culture plant
propagation.’
‘I live and grow Begonias and other plants in Australia, shipping and increasing numbers of different
species is very hard with import regulations, tissue culture may help!’
‘I'm gathering information about the possibility of obtaining wolfberry and cranberry plants in a cheap
manner. I would like to start a plantation.’
‘I'm an unemployed chemist with a gardening addiction. I first learned about tc from a wise man name
Tvo, 20 years ago. I am revisiting the idea for a possible home business .’
‘I am keen on learning the ropes to establish a small micropropagation unit to populate my vacant lands.’
‘Am looking to start tissue culture to expand my carnivorous plant collection’
‘As a grower of orchids and other tropicals it would be good to get an insight into the process of tissue
culture.’
‘A gardener and succulent plant collector since I was a kid, I am excited to learn about tissue culture so
as to propagate some of my plants in a new way.’
‘I really need to understand about banana tissue culture.’
‘I am currently a college student studying to become a genetic engineer. I love listening to Led Zeppelin,
plant micropropagation, and futurism.’
‘Hello, I am a Chem major with an interest in botany, and would like to get started in micropropagation’
‘I am currently growing Hosta from seed ...looking to expand my fun to TC.’
‘Hello, I have a background in microbiology and am an avid gardener. I am considering TC as a hobby
and am interested in knowing what others are doing in this area.’

Back to first page

25

‘Looking to improve my knowledge on ways to clone my orchids. I'm a novice in the field of micropropagation and wishes to make the best out of the time invested in this captivating hobby.’
‘I am an environmental science student. I am interested in getting started in plant tissue culture so i can
increase my propagation capacity of food species in order to aide my family and community’
‘I am a Graduate Student in Math and a Carnivorous Plant enthusiast. I would like to learn about TC
techniques to aid in my contribution to the conservation effort of rare/endangered plants.’
‘I m starting PTC business, new to this business. Would like to join this group thx’
‘Home schooling 2 teenage boys, we are hoping to include some hands on tissue culture for their
biology classes.’
‘I own a 15 acre tropical fruit grove and am interested in learning more about tissue culturing to expand
my grove.’
‘I have an obsession with Chemistry and Horticulture. I think that there is so much out there to learn with
so little time and with many obstacles to yet overcome.’
‘I am a lab owner from Israel.’
‘I grow Wasabi hydroponically and would like to learn how to produce this plant from tissue culture.’
‘I am interested in orchid propagation techniques.’
‘i just cannot find any one here in western Australia into tissue culture and i just love it i grow rex
begonias as my hobby’
‘I am interested in plants, agriculture and animals. I train dogs for fun. Heard about you all through the
Texas Rare Fruit Growers group.’
‘I have been a wholesale retail grower of greenhouse bedding plants over twenty five years seeking to
learn more about about propagation.’
‘I'm member of the Green Culture Singapore which promotes community forums among Singaporean for
the development of gardening.’
‘I am a student of biotechnology. I want to join this group to gain more knowledge in my field..’
‘Just starting tissue culture of orchids’
‘My daughter has a degree in botany and got me interested.’
‘Well, I like to learn the different types of propagating plants, and I haven't try yet micropropagation or in
vitro, and I would like to know everything about this complex propagation. Thank you.’
‘Software engineer. Love science, esp botany’
‘I'm interested in tissue culture for aquatic plants.’
‘Hi, I am a hobby researcher in Uganda, with special interest in the potato, I seek to learn anything that
can improve my knowledge of potato tissue culture’
‘I want to put my new greenhouse to use to propagate Osmanthus fragrans and other woody plants. A
former microbiologist, tissue culturefascinates me.’
‘I am looking for a way to grow new plants from what i have such as the new one Senetti Pericallis. The
website with this link was very interesting.’
‘Interested in learning tissue culture for Cryptocorynes and other aquatic/aroids.’
‘I have been gardening since I was a young child. Tissue culture is something I have been interested in
for a while now.’
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‘Sir, I am from India. I am growing Caladiums. I would like to propagate caladiums by tissue culture. I
request you Sir, join me in this group. Thanking you.’
‘I am living in Germany. I want to learn more about tissue culture. I also interested in Asimila triloba
plants.’
‘My name is Rajandaran from Malaysia. Read about tissue culture and thought will join the group to find
out more about it. Especially doing it in an home environment and at a minimal cost.’
‘Biologist working on TC of endangered cacti of Washington State, Pediocactus nigrispinus’
‘I am a orchid enthusiast. I want to start orchid seeds.’
‘I live in Australia. Grow aquarium plants as a hobby, would like to have a go at tissue culturing some of
them. Maybe able to learn from this site. thank you’
‘I love plants ... and have a desire to conserve and propagate Himalayan Bio resources which are
otherwise rare.’
‘I have been teaching myself tissue propagation for a long time and plan to go back to college in the
spring to get my horticulture degree’
‘I've been a hobby gardener for awhile, have a technical background, and like to learn!’
‘Hi, I'm a Brazilian guy interested in domestic micropropagation techniques. thanks’
‘I just found about Micropropagation yesterday, after my failure to grow Venus Fly Trap from seed. But I
will keep trying.’
‘I grow rare hot peppers and an assortment of other plants, I have started pepper breeding. I would like
to learn about making Tissue Cultures.’
‘I am very interested in propagating African Violets with this methods since standard methods can be so
hit or miss.’
‘I've strong interest to produce own banana tissue culture plant.’
‘I have some orchids I have pollinated recently. By the time the seed pods are available I would like to
try to raise my own orchids from seed.’
‘I've been playing with hydroponics for more than 30 years. Just started (again) with mycology and
interested in other plant propagation by means of tissue culture.’
‘I am growing Amaryllis from seed now and would like to learn how to grow them with TC. Thanks’
‘I am very interested in tissue culture for use on tuberous begonias. Any help would be great’
‘I am a grower of bromeliads, mostly epiphytic species. I am interested in trying out tissue culture as a
means of propagating some difficult to grow species.’
‘I'm a fan of many things related to plants, including tissue culture. I'm introducing plants from seeds,
cacti and carnivorous (mostly Drosera). I will need knowledge and assistance.’
‘Keen gardener from Australia. Would love to be involved with tissue culture.’
‘I am interested in doing Plant Tissue Culture as an amateur. Today, I am washing out 99 baby food
jars!’
‘Lifetime interest in plant production. Time to move up to the next level.’
‘I am interested in this subject to learn about embryo rescue for my lily hybrids.’

` See next issue for your contribution if it is not here...

‘
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Frank Tromble contemplates how plants can take over the house...

Disclaimer
The staff has made every effort to assure that credit is given in each article. If the reader has noted any
omissions, kindly notify us and we will make the appropriate correction. Copyrights belong to the authors
of all articles and they should be contacted individually for any reprints, permissions or rights. The views
expressed in the articles do not necessarily reflect the views of the Newsletter, nor of the Home Tissue
Culture Group and Kitchen Culture Education Technologies.
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