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What’s New in the Phytotron 
The Phytotron held its second annual plant sale this 
past May.  A sincere thank you to everyone who 
helped out: our work study students Jessica Ralph 
and Remmell Farrell who helped get things started 
filling cell packs and sowing seed; Alyssa Clews for 
weekend watering help; Chris Meyer and Neta Ma-
thur for fielding gardening questions; and Nora Teri 
for processing all the sales!  We couldn’t have done 
it without you! 

We are planning to order another batch of Phytotron 
t-shirts in the coming months.  Keep an eye on the 
listserv for details.  We are hoping to have some new 
options available like long sleeve t-shirts and new 
colours.   

Finally, we are getting closer to some big changes in 
the Phytotron.  As you may know, the sale and im-
port of many types of lighting will be prohibited in 
Canada in the coming years.  This includes the high 
pressure sodium lamps used in the greenhouse and 
the fluorescent lamps used in all of the growth 
chambers and rooms.  Phytotron staff have been 
working to submit grants for funding from the Univer-
sity of Guelph Sustainability Action Fund (SAF) and 
the provincial Save On Energy program.  And we’ve 
been in contact with several suppliers of horticultur-
al LED lights to find the best solutions for our re-
search needs.  We hope to bring you more updates 
on this project in the coming months. 

Plant sale May 2025 (Photo: M. Mucci) 

Archive photo: Lettuce seedlings under LED lights in the Phyto-
tron, 2018 .  The new LEDs won’t look like this! (Photo: M. Mucci) 
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Phytotron Researcher Profile: Catherine Fust 
Describe your education and career path that has 
led you to your current research 

I completed my BSc in Molecular Biology and Genet-
ics with a minor in Microbiology at the University of 
Guelph. In my BSc, my coursework focused upon 
plant genetics and virology.  

Describe your research.  What are your primary 
research questions?   

I am a fourth-year PhD candidate in Molecular and 
Cellular Biology at the University of Guelph. I am 
completing a thesis-based research project, investi-
gating the replication of Grapevine leafroll-
associated virus 3 (GLRaV3), the most prevalent and 
economically impactful virus affecting grapevines. 
GLRaV3 is known to specifically target the mitochon-

dria of host cells, where it replicates its genome in 
close association with the outer mitochondrial mem-
brane. My research focuses on identifying the viral 
protein responsible for directing GLRaV3 to the mito-
chondria in plant cells and in unraveling the mecha-
nisms behind this targeting and anchoring process.  

Describe your work in the Phytotron.  What more 
needs to be done to complete your current re-
search project? 

I grow Nicotiana benthamiana and Arabidopsis thali-
ana model plants in the Phytotron, which I use for 
transient protein expression studies. I express viral 
proteins tagged with fluorescent markers to investi-
gate their subcellular localization under microscopy. 
I have identified the viral protein responsible for mito-
chondrial targeting and, through mutagenesis, have 
pinpointed the specific molecular signal involved in 
mitochondrial targeting and anchoring. 

What is your favorite research tool or piece of sci-
entific equipment that helps you carry out your 
research?  Would your work be impossible with-
out this equipment? 

My favorite research tool is Agrobacterium tumefa-

Infiltration of Agrobacterium tumefaciens carrying a plasmid-of-
interest into Nicotiana benthamiana leaves using a needleless 
syringe. This method enabled transient expression of a fluores-
cently tagged GLRaV3 protein in N. benthamiana leaves, allow-
ing for its subcellular localization to be visualized under micros-
copy. (Photo: Maya Abboud) 

Close up of infiltration of Agrobacterium tumefaciens carrying a 
plasmid-of-interest into Nicotiana benthamiana leaves using a 
needleless syringe. . (Photo: M. Abboud) 
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ciens. I use this bacterium to transiently express viral 
proteins in model plants to study their subcellular 
localization. I also use it to introduce plant viruses 
into host plants to study virus–host interactions. 

If you had access to unlimited time, funding and 
equipment, where would you like to take your re-
search?  What questions would you like to tackle? 

If I had access to unlimited time, funding, and equip-
ment, I would love to infect plants with GLRaV3 and 
isolate mitochondria from infected tissues to per-
form cryo-electron microscopy (Cryo-EM). This 
would allow me to visualize any structural altera-
tions in the mitochondria induced by the virus during 
replication.  

What is your favorite plant? 

Grapevine! It’s a fascinating plant from a research 
perspective, since it is susceptible to a variety of 
plant viruses that are still not fully understood and in 
need of further study. Plus, I’ll admit I have a soft 
spot for grapes... Yum! 

Share something unique about yourself that isn’t 
related to your research. 

I have a 5-year-old border collie mix named Mia. Mia 
and I love going on bike rides in our spare time.  

 

 

Catherine pictured with the Meng lab’s virus-inoculated grapevine 
plants. The vines spend the warmer months on the Phytotron’s 
outdoor rooftop section and are overwintered in a greenhouse 
chamber. (Photo: M. Abboud) 

Catherine Fust is a fourth-year PhD student in the Meng lab 
in the Department of Molecular and Cellular Biology. 

 

Meng lab virus-inoculated grapevine plants, Phytotron roof-top garden. (Photo: M. Abboud) 
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Describe your education and career path that has 
led you to your current research. 

I completed my undergraduate degree here at 
Guelph just last year, majoring in environmental biol-
ogy. I completed an undergraduate thesis studying 
mycorrhizal plant ecology in the Maherali lab, running 
an experiment in the Phytotron for most of my final 
year. My undergraduate studies were mainly focused 
on terrestrial ecology, but I also completed some 
classes in plant biology, bioinformatics and evolu-
tion, and I wanted to delve into those subjects more. 
Now, I’m working on a Master’s thesis in Integrative 
Biology in the Gagnon lab, and I’m currently finishing 
up my first year. 

 

Describe your research.  What are your primary 
research questions?   

I’m researching the evolution of genome size within 
the Potato clade (Solanum L.). There are 196 species 
in the clade which live in a wide variety of environ-

ments, but we only have genome size estimates for a 
little more than a dozen of them, so we don’t know 
how or why genome size might vary within the clade. 
I plan on expanding that list and determining whether 
genome size is associated with climate. Previous re-
search has shown that ploidy is associated with the 
distribution of Potato species across different cli-
mates, so I’d like to see whether we see similar pat-
terns when looking at overall genome size. 

My main research questions are: 

• How does genome size vary across the Potato 
clade? 

• Is genome size variation within Potato associ-
ated with climate?  

• If so, which climatic factors are associated 
with genome size most strongly? 

Phytotron Researcher Profile: Delaney McTavish-McHugh 

Solanum jamesii tuber in the greenhouse, May 2025 
(Photo: D. McTavish-McHugh) 

Greenhouse bench with various Solanum species, 
May 2025 (Photo: D. Mctavish-McHugh) 
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Describe your work in the Phytotron.  What more 
needs to be done to complete your current re-
search project? 

To collect plant material from which I can estimate 
genome sizes, I’m growing around eighty Potato spe-
cies in the Phytotron greenhouse. As you’d probably 
expect, I’m growing many relatives of domesticated 
potatoes; the clade also includes relatives of toma-
toes and pepinos, and I have dried specimens for 
about thirty more species from lesser-known minor 
clades within the larger group. I plan to generate ge-
nome size estimates for at least half of the clade 
overall, either through flow cytometry or sequence-
based methods. I’ll also be constructing a plastome-
based phylogeny of the clade so I can create ances-
tral reconstructions and run phylogenetic analyses. 
I’m currently extracting DNA samples for species 
that don’t already have available plastome assem-
blies. So far, I have genome size estimates for about 
36 species, ranging from around 1.3 to 2.2 Gbp with-

in the diploid species, 3 to 3.5 Gbp for tetraploids, 
and 4.5 to 5 Gbp for hexaploids. I won’t have many 
conclusions until the phylogeny is prepared for analy-
sis, but we’ve already found some variation in ge-
nome size between species, at the very least! 

What is your favorite research tool or piece of sci-
entific equipment that helps you carry out your 
research?  Would your work be impossible with-
out this equipment? 

To estimate genome sizes for my fresh samples, I’m 
using a flow cytometer, which provides direct meas-
urements of genome size for an organism by measur-
ing the DNA content of individual nuclei. It’s a very 
simple and accurate method of measurement, at 
least when the machine is running properly! We’ve 
run into issues in the past with high amounts of noise 
and slow sample processing, but we’ve worked out 
how to get reliable measurements after a bit of 
maintenance. I’ll be using other methods of genome 
size estimation for my dried specimens, since the 
flow cytometer works better with fresh material ra-

Solanum schenckii in the greenhouse, June 2025 
(Photo: D. McTavish-McHugh) 

S. schenckii  flowering the greenhouse, June 2025 
(Photo: D. McTavish-McHugh) 
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ther than old tissue. I might still be able to complete 
my research without the flow cytometer by relying 
purely on sequence-based estimation, but it would 
be much more complicated, and it would likely result 
in less accurate measurements. 

If you had access to unlimited time, funding and 
equipment, where would you like to take your re-
search?  What questions would you like to tackle? 

I would like to look at how genome size might vary at 
finer scales than the species level. Does genome size 
vary significantly within a species? Does genome size 
vary more within widespread species than in species 
with restricted ranges? I also think it would be inter-
esting to look into which components of the genome 
are responsible for genome size variation within Po-
tatoes. Most genome size variation in plants arises 
from variation in the number of copies of transposa-
ble elements; are there particular elements responsi-
ble for variation within or between species? 

 

What is your favorite plant? 

That’s a difficult question! Out of the species that I’m 
working with, the ones that I’ve found producing tu-
bers stand out. Solanum jamesii is one of them; it 
lives at the northern edge of the Potato clade’s range, 
in Mexico and the southern United States. The tubers 
are edible, and they were (and still are) used for food 
by Indigenous people, like many of the species that 
I’m working with. 

Share something unique about yourself that isn’t 
related to your research. 

I’m an executive member of the university’s Tabletop 
Games and Media Club, where I help run game nights 
for students on campus. We’re planning on an event 
where first-year students can meet & greet/play 
board games with professors during this fall’s O-
Week, if you know of (or are) a professor who might 
be interested! 

 

Presenting at OE3C 2025, May 2025 (Photo: Jess Ben-
edict). 

Delaney McTavish-McHugh is a MSc student in the 
Gagnon lab in the Department of Integrative Biolo-
gy. 

Solanum stoloniferum in the greenhouse, June 2025 
(Photo: D. McTavish-McHugh) 



   

 7 

Plant Profile: Amorphophallus konjac 

At certain times of the year, Amorphophallus konjac 
(Araceae) is easily the most odoriferous plant found 
in the Phytotron teaching collection.  Commonly 
called devil’s tongue, konjaku, konnyaku or voodoo 
lily, A. konjac has a life-cycle that alternates be-
tween a single leaf vegetative stage, a dormant corm 

resting stage and an aroid-type inflorescence.  Typi-
cally, the plant will produce a leaf for several sea-
sons in a row, allowing the corm to build up energy 
before flowering.  The single, highly divided leaf can 
have a petiole as tall as 120 – 150 cm and the bipin-
nate leaf blade can span 120 cm across .   The corm 
itself can reach diameters of 28cm.  The leaf natural-
ly senesces at the end of each growing season in late 
summer or fall and the corm requires a dry dormant 
rest period.  In the Phytotron, the dormant plants are 
moved to the end of the greenhouse hallway, near 
the door to the roof-top each autumn when the 
leaves senesce and only watered a few times a 
month over the winter.  The pots are brought back to 
the teaching greenhouse in February. 

During the vegetative stage, A. konjac doesn’t attract 
much attention.  But, when a corm starts to come 

out of dormancy and it becomes obvious that the 
plant has entered the inflorescence stage, the antici-
pation begins to build!  The inflorescence is made up 
of the spike-like spadix and the striking maroon 
spathe.  The plant is monecious and has tiny female 
flowers at the very bottom of the spadix, with an area 
of male flowers just above and superseded by a ster-
ile area.    The entire inflorescence can be as tall as 

Single leaf stage of A. konjac (Photo: M. Mucci) 

The inflorescence of A. konjac (Photo: M. Mucci) 
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90—120 cm.  The growth rate of the inflorescence is 
also quite impressive, growing  several centimeters 
per day.  Once the spathe begins to unfurl, the rotten 
stench is unleashed.  It produces an odor like a dead 
animal, which in nature attracts carrion flies that are 
its pollinator.  We don’t have this pollinator present in 
the Phytotron, but have managed to pollinate the 
plant by hand when we were lucky enough to have 2 
plants flowering at the same time.  The pollination 
was quite simple, when the pollen began to dehisce, 
the donor plant was held upside down and the pollen 
was allowed to fall in to the spathe and female flow-

ers of the  receiving plant.  Pollinated flowers were 
followed by a small orange-red berry.  If the plant is 
not pollinated, the inflorescence typically does not 
last more than a few days before dying back.  At that 
point, the corm has expended a considerable amount 
of energy and is noticeably smaller—this is easily ob-
served if you poke below the soil level.  A new leaf 
will usually emerge a month or more after flowering. 

The compelling facts about this plant do not stop 
with the inflorescence!  After smelling the putrid 
stench of the inflorescence, it is hard to believe that 
this plant is grown and used as a food source—but it 
isn’t the above ground part that is used.  The corm is 
harvested and made into a myriad of tasty treats—
everything from noodles, meat/fish substitutes, and 
jelly candies.  It is gluten free and high in fiber, but on 
its own has very little flavour.  Look out for it on your 
next trip to the grocery store! 

References:  

https://www.missouribotanicalgarden.org/
PlantFinder/PlantFinderDetails.aspx?
taxonid=276204 

https://hort.extension.wisc.edu/articles/voodoo-lily-
amorphophallus-konjac/ 

Close up of the inflorescence of A. konjac showing 
the region of tiny male flowers (Photo: M. Mucci) 

Konjac ‘sashimi’, just one of the many ways konjac 
is used for food (Photo: M. Mucci) 

https://www.missouribotanicalgarden.org/PlantFinder/PlantFinderDetails.aspx?taxonid=276204
https://www.missouribotanicalgarden.org/PlantFinder/PlantFinderDetails.aspx?taxonid=276204
https://www.missouribotanicalgarden.org/PlantFinder/PlantFinderDetails.aspx?taxonid=276204
https://hort.extension.wisc.edu/articles/voodoo-lily-amorphophallus-konjac/
https://hort.extension.wisc.edu/articles/voodoo-lily-amorphophallus-konjac/

