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Secondly, this could not happen without the support of Dr. Monica Carlsen and the Missouri
Botanical Garden at large.Their help with securing my accommodation and my time in St. Louis in
generalmeans so much to me, as it allowed me to stay for 4 weekghile only paying a fraction of
the price of commercially available accommodation. Dr. Carlsen has beertruly phenomenal in
helping meget settled in and introducing me to her REU programnmohort, who | amfortunate
enough to call my fiends now.
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| am a fourth year undergraduate student in
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College and the Royal Botanic Garden Edinburgh.
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choosing subjects to study in secondary school, |

have been intrigued by plants, and tropical plants

in particular, since locked inside during Covid,

which led me to establish a growing collection of

plants. Through the years, | had learnt so much

about plants, but when it came to finding acareer, |

realized that there was still so much that | wanted

to learn, and it seemed only natural to want to build

a career in this field.

Ever since starting my studies, | have been
interested infocusing onthe family Araceae
| specifically its neotropical generaMonsteraand
AN Anthurium. This interest led me to focus my
AUTHOR STUDYING SPECIMENS IN THE HERBARIUN  @Ssignments on related topics, such as exploring
the unnamed species ofMonsteraaccessions at
RBGEhrough the analysis of their DNA sequencefor my second year project, or creating a
monograph onAnthurium bogotense which led me to teach myself more about the morphology
biogeographyand phylogenetics of these generaHowever, given that this particular field is not a
focus of RBGE, | was supported and encouraged to find external experts who | could learn more
from, which was the main goal of this project to learn.




Introduction

Missouri Botanical Garden was founded in
1859 and has ever since been knan
worldwide for its superb collections and
research. Itis located in St. Lous, Missouri,
USA and it is open through the year, sting
various events and exhibitions in its spaces
that attract visitors from all over.Out of all the
different fields of researchthe garden
explores, my particular interest was the family
Araceae Despite the fact that research on this
family is now being done worldwide, the
Missouri Botanical Garden has penaps the
most members of staff dedicated to it at any
oneinstitution from this long list. And so,
spending a couple d weeks somewhere, it
was quite obvious to mysdf that | would get
the most outof this limited time there. Once in
the planning stage, Irealized it would be
helpful if | exploredother career as well, which
is how | ended up attemling the American SUNRISE AMOBOT

Society for Horticultural Science Annual Conference in New Orleans, LuisianaTlo finish this long
project, | planned for a multiday visit to New York City to explore their botanic gardenas well as
the urban architecture and landscaping, as thatis an aspect of career | had not previously explored.

Goals

1. Work with aroids
1 Under Dr. Carlsen, perform tasks assigned by her depending on her need to do daily
work on a group of aroids, learning more about their morphology and getting insights
into their cultivation as well.
2. Get atopic for dissertation and start data collection
1 Depending on what research is currently needed in the field of aroid systematics,
find a suitable topic for an undergraduate dissertation with Dr. Carlsen.
3. Explore the career and education possibilities within horticulture and botany
1 Explorethe different career paths of experts and what kind of education and
experience led them there Examine the growing envonments within the botanic
gardens, as well as in the wider urban setting as a possibtareer path.
4. Explore how different botanic gardens approach interpretation, adverse effects of climate
change and planting styles
{ Use the time at Missouri Botanical Garden and New York Botanical Garden to note
how they are tackling planting designs, choices, as well as the effects of climate
change and interpretation for the public, and note if there are any major differences
from the Royal Botanic Garden Edinburgh.




St. Louis, Missouri
Week One

My first week at Missouri Botanical Garden was spent getting myself oriented in the garden, as well
as learning about the available facilities | could have access to. Outwithmy time spent directly in

the garden during weekdays, | had also explored the wider area, visiting the St. Louis city centre, the
Arch, as well as the zoo.

During the time | was there, an REU (Research Experience for Undergraduates), feahty the
¢cqRYUcOWEHRINDURDW] Ya Ul cqRYUAWs ¢t Wedt YWe OT W1 s¢! WweOT

accommodation facilities, | was living with students form this programme, which was an

unexpected, but also the most perfect situation | could find myself, as they Hped me immensely to

settle in and explore the areg and became my friends.

On my first full day in St. Louis, | met Dr. Carlsen, we got to know each other, as well as our
expectations of my timeat the garden and what tasks | might help her with. At the end, | picked up
inventoryingher Anthurium sect. Schizoplacium collection (organized within one lifted bed) in
Glasshouse G3 and creating database entries f@pecies she assignedto me of Anthuriumin the

m Ugéel ReaWNe¢+#YUYOGRHALW
Tropicos.
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Inventorying the collection meant that | was recording the accessions that were present in the bed

through their customtemplate in Survey123software in this order: scan the QR code of the

accession, choose the correct bedabbreviation, the state of the plant (if dead, vegetative, flowering,

etc.) and take photographs (label, full plant, stem and roots, adaxial side of leaf, abaxial side of leaf,
inflorescence, infructescence), and then save the draft. Because of the sheer number of
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finally finished this task. Moreover, | was also given a list of all accessions that didt have any

vouchers in the herbarium,
to create theseto go into
the MO herbarium.By
doing this, | learned the
standards ofplant
vouchering specific to the
garden, and was able to
compare them with the
ones present atRBGE
although the main
difference laid purely in
how to voucheraroids
specifically.

For the database project, |
was given credentials to
log onto Tropicos and |
spent a couple hours every _
day sitting in the library
and getting the correct
information into each
entry. For every entry, |
located the species on a
list that was created,
selected the correct
sectional classification, as
well as authority, the type
specimenin MO
herbarium, as well as
isotypes in other herbaia,
copied the species
diagnosis, description,
etymology and any other
notes, selected the correct |
elevation and distribution
ranges and attached the

AMORPHOPHALLU
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correct reference. This was done
so that species information could
be more readily available to
researchers, as well as for easier
cross-referencingin the future
once this project will conclude.

During this week, | also started
attending seminars and
discussions with the other
students, given during lunch
X S break onTuesdays and
B W < Thursdays. Thisweekk + Wt Ja RU¢ | W
TEXTURE ~ was on carees in botany that
Touch 4he P\arfts 4 werenk io adademia, which |
2xploce, the \/ar\etﬂ ; o
S eybites ound very intriguing, although a
_ thig garden. lot of the requirementsand paths
» \2E L . were slightly different from what |
; knew about the UK.

On Thursday, | staried the
morning by receiving a shaot
training by another intern on how
y to collect scent samples of

| Anthuriuminflorescences, which
iS a_resercb_ t' curentl

/

never seen thatdone, and it allowed me to see
a different kind of research being doneThis
consisted of trapping arbH Y UngjdBnit, @ivhich
was just the ambent air around the plant to get
readings on whatthe background scents were,
into a plastic bag, which was then tuck onthe

scent-trapping equipment, running it for 2 mins. o y —
Afterwards, we puta new plastic bag over the i T =
inflorescence and did the same.n the & sz
afternoon, wealso looked at the results of 4
previous scent analyses and what tkey
produced, which were the different compounds
emitting scent in different proportions from
speciesto species. However, these proportions
also varied by the time oflay when the sample
was collected, as well as what stage the
inflorescence was at.

Common sage
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On Friday, t wasIndependenceDay, and so thegardenwas closed. Therefore, me and a couple of
the other students decided to go to the StLouis Arch Gatevay park to watch the firevorks and
drone show, which was beautiful! Over the weekend, we explored the local area a bit more, as well




as the Tower Grove Park and plantingsithin it,
and the St. Louis Zopwhich wasmuch to my
surprise free to visit.

Week Two

On week2, | started performing myagreed upon
tasks, starting the inventory of speciesn the
mornings and then spending the afternoon in the
library updating the species database on
Tropicos.

Thisschedule was deliberate because the
glasshouses got too hot in the afternoon, with
the outside humidity oftentimes rising to almost
80% and temperaturessitting between 25 and
35°C, while inside, the humidty was sitting
between 80 and $% and tenperatures were so
high the garden has had to create an AC system
for the plants. | noticed that some of the more
montane species of Anthurium, such asA.
bogotense, were clearly suffering in this heat,
displaying bleached leaves and overall looked
verysad. This was later confirmed by Dr.
Carlsen, who agreed that they had big issues
with summer heat and that renovations of the
glasshouses willbe taking place tohelp with
this. Although not to the same extent, the
glasshouses at RBGE also dter from similar
conditions, and are often atleast alleviated by
whitewashingthe glassand sprayingdown the
paths with water to ésorb the heat and
increase the humidity.

| was veryoptimistic with how long itwould take
me to inventory the bedwhich only contained
42 pots, howeverdue to thenumerous photos
required and the almost unbearable conditions
in the glasshouse, | only managed tinventory
12 potsin the entire week, throwing & my plans
as | had to adapt. Howeverthe extra time in the
library allowed me to track down articles and
start doing pre-reading toestablish my
dissertation topic and just et a better

THE ST. LOUIS ARCH ANDATH OF JULY FIREWOR
UNDER |




understanding of the genus systematics and history

GIRAFFE POSING AT TH&T. LOUIS ZOO

After Wednesday, | had managed to get 28 species information into the database, which was lower
than | hoped, however | hagncountered a couple issues when trying to copy th@formation from




PDFdocuments into the database. The major
one was that for older publications, the copy
tool did not pick up the characters
successfully, which may had to do with the
font chosen for thepublication or any myriad
of other reasons. This is why after a while, |
had to switch to manually copying every
single character, which majorly pushed my

| progress. However, his ordeal allowed me to
get more familiar with not only the format of
the publications, but also the morphology of
the species and the different chaacter states
that existed within the genus. Many of the
publications led me to read further into the
topics, following citations and looking up the
characters discussedto get a deeper
understanding of them. | found this extremely
helpful later on when | stated doingwork for
my dissertation, as it allowed me tobetter
engagewith the readings and understand the
concept | wanted to research.

g

ANTHURIUM SECTPACHYNEURIUM INFLORESCENCE IN _
THE GLASSHOUSE On Thursday and Fridg, | went to the

herbarium for the first time, which amazed
me for its sheer size, especially their aroid
collection, which spanned almost an entire
block of shelves. Their system is centred
around rolling shelving, which not only
saves space, since staff é&cide which aisle
will be accessible, but it also protects the
specimens during tornadoes and other
adverseweather events, which was
explained to meby Jordan, theherbarium
curator. This whole experiece was very
last-minute, and | didr¢ q WS ¢ 2 1J Wa R @) &
Jordan if he could give me a tour, bese | NN
was therewith a purpose. During my time in
the library, | came across two species,
which, upon closer inspection, actually
shared the same collectok + WU ¢ G 1J WG
number, making one of then invalid.
Therdore, | wanted to see the specimens in
real life to establish if there were any

AMORPHOPHALLUS TITANUM IN BLOC




ANTHURIUM POD@®HYLLUM(ONE OF THE SPECIMENS | WAS INNEORYINQ

differences or if theyindeed referred to the same species. However, after two days spent in the
herbarium among the stacks and stacks of collections, many even unmounted yet, | couldot find




the second specimen. Unfatunately, | was
unsuccessful in mylittle project, but now Dr.
Carlsen knows about this and said she will be
looking further into it.

Week Three

On Monday of the third week, | had a meeting
with Dr. Carlsen, where we discussed the
potential topics | could explore for my
dissertation. Originally, | wanted tolook into the
phylogeny and morphologyof the genus
Monstera, however ater seeing the collection
and discussing this with Dr. Carlsen, that was
not an option. This was due to the fact that the
gardenhas been unable to get theiMonstera
accessions to thrive and grow inflorescences, so
a morphological study would be simply
impossible with the phenotypic plasticity the
genus is known for, without any irfbrescences.

Due to this, and her ongoing research into the =~ MONSTERA DELICIOSAVARIEGATA
phylogeny of the genusAnthurium, wek 2 IJ WW¢ N

that the best project would be one that would

use this research, as this would not only provide

a sufficiently specific topic for me, but
also would be a very useful piee of
research in the field.After carefully going
through the most recent version of the
phylogeny, | decided that | wanted to
focus on one cladearisingthere that
contained a lot of species formally
belongingto section Cardiolonchium
Schott, which had been peviously proven
by Dr. Carlsen and DrCroat not to be a
true, natural clade and, therefore, needed |
research done torevise it andestablish a
true list synapomorphies for it.

This breakthrough led me to spend more
time in the library this week sacrificing
how many specimens | couldinventoryin
the glasshouse, so | only managed to do 8
plants. However, | also located most of

the specimens that were on a lismeeding MONSTERA OBLIQUA'READY TO EATINFRUCTESCENCE
voucher specimens, so | did that as we|l ~ WHEN THE MONSTEROCARFORANGE LAYERHAS PEELED
AWAY)

although I could not find two of the




accessions. Besides my dissertation
beginnings, | managed b enter aimost all of
my assignedspecies onto thedatabase, the
only publication | was still to transcribe had
| 71 speciespublished within it, so in an
attempt to give myself more time for
dissertation work, | pushed it to thelast
week of my time in St. Louis.

For my dissertation, | started by annotating
the pdf file of the draft phylogaetic tree of
the genus with the formal clasification of

the species to see if there were any patterns
that | could detect straight away.Although
KT wydoa! wi YOUWeEHY2 qWé ¢dnllgb
1+ which was still about 250taxa, a pattern
emergedT it was a mess. While some of the
bizarre groupings could beattributed to bad
quality reads, a lot of them just dd not make
sense to me So, to preserve my own sanity
and donk @llldiown a rabbit hole, | decided
to just focus on my clade and ignore the rest
of the tree. This alloved me to start pulling
together previous research, the original
descriptions of the species, as vell as the
voucher specimens for the samples. Due to
the vast resources at my fingertips in the
library, | managed to locate a lot of the seminal
papers for the genus andohylogenetics,
allowing me tostart putting together the bigger
picture and see what had already been done

| on the topic in the past. While | couldt q lWWn RUT LU
much during this week, | did findDr. Carlsenk t LU
previous publications on thephylogenyof the
genus, with smaller datasets and different
probes used forsequencing. What this meant
that a lot of the results could not be verified
down to species delineation levels, and so the
results inferred morewhether or notthe
currently accepted sectional classification

held true to the evolution of the genur not.
What she found was that while there were a
couple of the sections that grouped
consistently together, such as section
Calomystrium, a lotof the sections(or at least

Province off  Golon
wrium dvessleri Croal”
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the taxasampled from these
sections) were moreor less
randomizedthrough the tree, and
did not group together. Moreover,
Dr. Carlsen also ran analysis
models on this tree with 24
morphological characteristics
used as synapomaphies to
distinguish the sections and
found that a lot of themwere
extremely homoplasious. This
paper was the starting point for
my research, and helpedme find
morphological and
morphometric characteristics
that | could use for my own
research and seeif | cameacross
any differences.

On the weekend, me and the
students | was living with decided
to go to the Six Flags park to
unwind, have some fun before |
left, and experience another
aspect ofthe nAmerican
lifen; as they put it

ANTHURIUM SANGUINEUM DRAWING

MO HERBARIUM STACKS
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Week Four

On Monday and Tuesday, | spent as long as | could withstand
it, in the glasshouse, working on finishing theemaining 22
accessions assigned to me, finishing ibn Tuesday afternoon,
when | also sent my iwentory to the server, where it would be
further processed by Dr. Carlsen This took mea long while,
waiting in thehot and humid glasshouse, and feeling my phone
overheat as it attempted to send all the phabs andattached
data. This whole task was done to establish what the living
accessionswere and if there were any that may had died
through the years, toaid in curating the collection and making
more space for new accessions. For my las?2 remaining




accessions to be
vouchered, | searched high
and low all through the
glasshouse, but did not
manage tofind these.
Therefore,my guesswas
that perhaps they had died
or were moved elsevhere
completely.

In the afternoons, |
managed to finish
transcribing the remaining
species into the database,
marking over 120 species |
contributed by myself.
Although this took most of
my library time on Monday
and Tuesday, | managed to
create the initial character
matrix for my project,using
characters from seminal
papersik I WHY G JWe HI Y+ W
and continuing my search
for the original descriptions
of the species which
proved to be more difficult
that | initially thought.

FAMILY OF DUCKS OWVICTORIA LEAF
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actually a trip to the Danforth ience Centre, which | did not attend, as | still had a lot of task®t
finish up before my departure Due to the fact that theBotanical Congresswas happeningin San
Diegothis weekend, the Thusday wascancelled as well, since a lot of staffvere already in
California by then.




| spent every day from Wednesday tBriday,as well as both Saturday and Sunday, in the herbarium
looking at specimens of the taxa | wa working on for my project, putting togther notes on each
species that could be lost with digitalised copies, such as 3D shapes of gtictures, colours and
differences between specimens of the samespecies. This took me 9 hours every day andhoking
back now, | stilldid not get dl the information | would have liked as | did not have enough time tget
a better
understanding of
what to look for and
how to notedown

the character states.
Despite this, |
managed to get a
vastamount of data,
most useful out of
anything were the
collectorsknames
and numbers, so that
KT WHIWEHG W
the specimens once |
got back. While
some species, such
as A. magnificumor
A. luxurians only had
one to a couple
specimens in the MO
herbarium, other
species, such asA.
sagittatum or A.
trilobum, had
dozens, sogoing
through all of them
proved to be qlite
time-consuming.
This resulted in me
spending my last
weekend in St. Laiis
there, making sure |
did not miss
anything.

After getting back to
the accommodation

VICTORIg
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for the last night, the other interns threw together a goodbye party, which was such an amazing way
to finish my time with them.

New Orleans,
Louisiana

After flying into New Orleans a
Monday morning, | was left
wandering about the airport for
almost 2 hoursbecausethe
MetroLink, the subway line
connecting the airport to the city
centre, was under maintenancefor
that one day, and the aiport staff
had not beenaware orable to point
me in thedirection of the
replacement bus. Once | finally
found it, | managed to get into the
city and to my hotel, where the
conference took place.

After settling into my room, Iwent to
the conference check-in desk to
make sureeverythingwas in order,
after which | explored the site a bit
more, checking to see where the
different rooms were. (Despite this, |

ARCHITECTURE OF THERENCH QUARTER INNEWORLEANS

still managed to get lost a coyle of times.)

At 1pm, | went to thestudent / first time attendee
welcome conference overview to gather my bearings
and hopefully get some pointers to help me over the
next few days, which was supehelpful! | also got to
meet other students from all over the states that were
there, makingthe whole experiencejust a little less
daunting.

In the evening there was the wdcome reception,
which wasbustling with people, and so Igot to meet
quite a lot of people, including a whole group of
students and theirlecturer from the Universty of
Wisconsin-Madison, who talked to methroughout the
entire reception.




On Tuesday, | spent thenorningin a couple of smaller presentations, mostly on emerging
technologies of fertilisation and nutrient efficiency, and the attended the ASHS wkome and
awards ceremony session followed by a keynote speech by Dr. James J. Giovannonobn
biotechnology and genomés, which was very intriguing.

OPENING PLENARY SESSION
d
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ASHSWELCOME ANDAWARDS CEREMONY SESSION

over the world

Following quite a busy
morning, | wanted to
explore New Orleans and
its historical centre, so |
decided the best time to go
would be Tuesday
afternoon, when | was not
super excitedabout the
presentations offered, so |
did not feel too bad missing
them. Instead, | erded up
walking to the French
Quarter, where | explored
the French Market, the
architecture and also what
plans were used for public
and private spaces. Of
course, | could not pass up
the opportunity to try the
world-famous beignets and
chicory coffee, although |
must say | was not a huge
fan of the coffee! The
beignets were so goodhat,
consequently, | had them
every day unti | left New
Orleans.

| got back just in time for
the Polishing your CV,
Resume and Coer Letters
session at 4pm, which was
super enlightening and
helped me with my CV.
Afterwards, | ended the
night at the Students and
early career reception,
where | got to meetand talk
to a lot of studentsfrom all



On Wednesday || attended various talks and presentations throughout the daysuch as usingan Al
driven climate control strategies for greenhouse tomatacultivation, the impact ofyield whenusing
native wildflowers on three sistercrops on green roofs,or advancing erergy efficiency in glasshouse
energy benchmaks in New York State. While there were a lot more, just writing down their names
would take me hours, sincethey were quite short, but theyare all available on the ASHS annual
conference website, so feel free to head there to see if there were any that might interest ygu

BEIGNETS AND CHICORY COFFEE ACAFEBEIGNET


































