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A freaky form of Lophophora by Mia Grace Khal.



HOW’D YOU GROW THAT PLANT?


GROWN BY:  Scott McMahon


AWARD:  Best Euphorbia and Best Succulent of the Show of the 2023 show


PLANT NAME:  Euphorbia gymnocalycioides


PURCHASED:  The plant was purchased in 2011.


POT:  It is planted in a small glazed pot.


FERTILIZER:  The fertilizer I use is 10-30-20 or 10-16-38.


POTTING MEDIUM:  I use 50% cactus mix and 50% pumice.


SUN EXPOSURE:  This plant needs bright filtered light.


WATERING:  Weekly watering in summer, sparse water during colder months.  


FROST PROTECTION:  This Euphorbia is frost sensitive.


OTHER NEEDS/COMMENTS:  Euphorbia gymnocalycioides is very rare, difficult to find 
and needs to be under-potted.     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Euphorbia gymnocalycioides by Anthony Wray.



HOW’D YOU GROW THAT PLANT?  


GROWN BY:  Sue Tyrrel


AWARD:  Judge’s Choice for a Cactus in the 2023 Annual Show


PLANT NAME:  Obregonia denegrii


PURCHASED:  2012(?) 


POT:  Repotted in 2012.


FERTILIZER:  I use minimal 
Miracle Grow.


POTTING MEDIUM:  Cactus 
soil mix and about 1/3 earth.


SUN EXPOSURE:  East 
exposure with direct sun until 
about 10 a.m.,  then 30% 
shade.  No afternoon sun.


FROST PROTECTION:  None 
as I don’t get much frost at my 
home.


OTHER NEEDS/COMMENTS:  
I water once a week through 
the very warm weather, and in 
the winter, only when we have 
had no rain.  Slow growing 
with very little care needed.  


The newsletter deadline is always the fifth of the month unless announced.  Email all 
submissions to Editor Sue Hakala at cacsscentralspine@gmail.com.  Members are 

encouraged to submit medium resolution images of their plants with captions for 
inclusion in the newsletter, when and where possible. 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Photo by Sue Tyrrel.



A LITTLE “LIGHT” READING   Photos and text by Eric Lundberg


Among all the provisions a gardener considers when caring for a plant, placing it into 
the correct light situation is perhaps the most critical and unforgiving need to be met 
accurately.  Not all plants want the same light; some are sun lovers, others are shade 
lovers, most are somewhere in between.  A shade lover is just not going to put up with 
excessive light, nor is a sun lover going to look its best in a shady situation.  Every 
species has a range of light tolerance, but outside those ranges, bad things can 
happen:  burning and etiolation.  Because of the structure and slow growth rates of cacti 
and succulents, it is especially critical to get it right on the first try.  Cutting back and 
regrowing is rarely an option as it is with most other types of plants.


It is a common misunderstanding that plants can repair damaged tissue like animals do.  
If a person gets a cut on a finger, the damaged cell tissue will be replaced by healthy 
cells.  Sometimes there is a scar, but usually it is invisible.  This is absolutely not so with 
plants.  They are physiologically incapable of replacing damaged tissue with healthy 
tissue.  They respond to damage using compartmentalization, where they form walls of 
unattractive scar-like tissue that protect the cells below and block off openings from 
opportunistic diseases.  If a plant burns from too-intense light, it’s there to stay, leaving 
an unsightly disfigurement.  


The same goes for the skinny, sickly and weak growth from insufficient light, called 
etiolation.  Etiolation is the result of excessive stem cell elongation when light levels are 

much lower than the needs of a plant.  
Counterintuitively, stem cell elongation is the 
normal propensity of stem cells to lengthen, 
caused by the presence of a hormone called 
auxin.  Stem cells are constantly trying to 
lengthen, but light destroys the auxin that causes 
elongation, keeping the plant more compact.  
This is how young tree saplings are able to grow 
straight and tall in the shade of a dense forest as 
they “search” for light.  If the same tree species 
is grown out in the open, it will inevitably be more 
branched and compact.  With cacti and 
succulents, an etiolated area will never plump up 
and look proper again.  Knowing this should 
prompt growers to deeply understand light from 
a horticultural perspective.  Coupled with 
research about the particular taxon being placed 
or planted, the chances of growing successfully 
are much greater when the light is ideal.  First 
and perhaps most critical aspect of light is the 

intensity.  People often use the term “amount” to describe intensity, but that is a different 
concept discussed later in this article.  Light intensity is measured in lux or foot-candles.  
There are special devices available for measuring light intensity, sold as light meters 
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Extreme etiolation of Opuntia microdasys 
var. rufida.



specifically designed for the task.  There are also free smartphone apps available.  
These apps are not as accurate as a light meter for measuring actual light intensity, but 
they serve very well as a good comparison among different locations.  When using a 
light meter app on a smartphone, set your baseline with full noon sun and work from 
there.  Here in Phoenix at noon on a clear summer day, we get 9,000 to 10,000 foot-
candles.  Unlike many other places, the intensity of the sun here is not much lower in 
winter, perhaps 8,000 foot-candles at noon.


One of the most common errors growers commit is trusting their eyes when measuring 
light, usually resulting in extreme overestimation of the light intensity in a shaded area.  
Using my light meter, I learned that moving just a few inches from full sun into shade, 
such as by a patio roof, reduces the light intensity by as much as 95%!  Moving the 
meter ten feet further in from the shade line cuts that meager amount of light in half.  
What little light reaches those areas is reflected light that is greatly reduced in intensity 
compared to direct rays of the sun.  Additionally, certain needed wavelengths of light 
might be absorbed by the reflecting surface.  A way of understanding this is to imagine 
walking aside a busy road.  The cars, traveling in a straight path, go whizzing by, but 
you never (hopefully!) get hit by one.  Light also travels in a straight path; it either strikes 
or misses.  


One should be inclined to consider this when using stacked shelves to grow plants.  In 
winter, when the sun angle is low, the direct light might reach the plants on a lower 

shelf, but as the sun gets higher in the sky 
during spring, summer and autumn, it may no 
longer reach the plants.  Other times of the 
year, close to dawn or dusk, the sun might 
reach an otherwise shady area, but for how 
long?  All these variables that change through 
the year may seem unfathomable, but all one 
really needs to know is that shade is shade, no 
matter how close it is to full sun.  Your eyes 
may try to tell you otherwise, but it is an illusion 
not to be trusted.


Along the topic of not trusting things, the 
indication on tags or literature that a plant likes 
full sun should be viewed with skepticism here 
in Phoenix.  This is not so much because of the 
intensity of the sun alone but from the deadly 
combination of high solar intensity with our 
high temperatures.  Full sun three hours after 
sunrise is much less destructive to plant tissue 
than full sun three hours before sunset 
because the combination of direct sunlight and 

ambient temperature is drastically different between morning and afternoon.  Knowing 
this, many growers have success with cacti and succulents that receive full sun in the 
morning, then remain shaded the rest of the day as the temperatures rise.
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Left, full sunlight meter reading, 8,976 foot-
candles.  Right, light meter reading six 

inches inside shade:  548.5 foot-candles.  
Only 6% of full sun intensity!



When growing potted plants, one should pay close attention to the effects of light and 
temperature on the root systems.  Excessive soil temperatures can be a huge problem 
for plants.  In my first year as a ground cover grower, I potted several thousand ivy 
plants in one-gallon containers as stock plants to provide cuttings in the autumn.  Short 
on space, I placed the pots packed tightly together.  By fall, I had beautiful long runners, 
but because of the dense growth resulting in constant moisture, bacterial leaf spot 
ravaged the leaves and I ended up with unusable cuttings that had to be discarded.  To 
avoid repeating my mistake, the following year I placed the containers far apart from 
one another to allow better air circulation.  The plants, now a year older and cleaned of 
the spot problem, should have produced beautifully but barely grew at all.  


My soil thermometer provided the answer.  Due to the sun hitting the sides of the pots, 
spaced plants had soil temperatures as much as 20 degrees F higher than pots that 
were closely packed.  Ivy simply would not grow in such hot media.  It was an 
expensive, but effective, way to learn the importance of keeping soil temperatures low.  I 
prefer light-colored planters and terra cotta pots on my patio.  Some growers place the 
pot holding the plant inside another more decorative pot.  On my display tables, I 
intentionally pack plants close together as possible to prevent light hitting the sides of 
the pots.  All of my landscape plants are mulched with several inches of light-colored 
stone mulch.  I use Madison Gold ¼” with the fines removed so they can radiate away 
heat at night and allow air into the root zone. 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Burlap and two layers of frost blanket attached to the south sides of 
black plastic containers of Echinopsis candicans var. goliath to reduce 
root damage from solar heating.  Damaged roots can create openings 

for root rot, especially in large pots that tend to remain moist for 
extended periods.



The second aspect of sunlight to consider is duration.  Think of your plant like a little 
factory.  If you give it several hours a day of ideal light, the factory is producing for just 
several hours.  If you give it ideal light all day, the factory is running all day.  Obviously, 
the latter is more productive.  Less photosynthesizing time is one downside of growing 
light/heat sensitive plants with only morning sun, as mentioned in the previous 
paragraph.  (The other negative aspect of east-side growing is that less surface area of 
the plant ever receives sun at all.)  The combination of intensity and duration is the 
amount of light a plant gets each day.  The perfect location for a plant is one where the 
ideal intensity is present all day.  It does no good to have too low or too high of intensity 
all day, nor is it ideal to have the ideal intensity for just a few hours each day. 


The third aspect, one that is often forgotten or simply disregarded, is the angle of the 
sun.  Sun striking at a 90-degree angle to the plant surface can be considerably more 
harmful than sun striking at a more shallow angle.  Even though the sun is brightest at 
noon, because of the angle it can be less damaging than in morning or afternoon.  Also, 
many cacti have more dense spines on top which reflect light, protecting the tender 
apical meristem.  Many cacti, such as the iconic golden barrel cactus (Kroenleinia 
grusonii), protect the tender meristem with a very deep layer of trichomes, the fuzzy 
fibers on top.  


Plants that tend to grow parallel to the ground are often burned by midday sun, while 
columnar ones generally do better with high sun.  West side burning of cacti and 
succulents often results because of the previously discussed effect of higher ambient 
temperatures combined with the angle of incidence being close to 90 degrees.  As if this 
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Left, Euphorbia resinifera (Moroccan Mound) grown in full sun.  Right, Euphorbia resinifera planted too close to a shrub, 
receiving virtually no sunlight.  These plants have shown no growth over several years.  Planting them only a few feet 

further away would have put them in the full sun they desire.



was not enough to cause worry, we must also factor in how the sun angles change 
through the seasons.  Often the sides of plants, having done fine through the ravages of 
summer, suffer surprising damage in late summer and early autumn when temperatures 
are still high, and the lower midday sun strikes at closer to a 90 degree angle than in 
summer.


There are a number of ways to provide ideal light 
situations for cacti and succulents.  First, study and 
understand what you already have, so that when you 
place a plant it is in the best possible light 
environment.  Before purchasing a plant, it is a good 
practice to research and determine if the plant in 
question will grow well with the light situations you 
already have.  Otherwise, you should decline to take 
the plant or commit to creating a site that will allow it 
to thrive.  


Most Phoenix area growers agree the ideal light for 
the vast majority of cacti and succulents lies in the 
range between 40% and 50% shading.  Dappled 
light, such as what passes through a Palo Verde or 
Mesquite, is often in this range, but it would be wise 
to measure this light.  (Remember:  Don’t trust your 
eyes, measure!)  Some thinning of a tree canopy 
may be needed.  


Growing on the east side of light-blocking structures 
or dense vegetation has already been discussed and 
is usually the simplest solution for many species.  
One of the most common light-reducing techniques 
is to use shade cloth.  One can lay cloth directly on 
top of a plant to keep it attractive until it adapts or 
can be planted elsewhere.  This is not a good 

permanent approach, as pieces of shade cloth all over the yard are not very attractive.  
If you know for certain the plant in question should be able to handle the location, 
getting it through the first summer is all that is needed to transition the plant to being 
sun tolerant.  Planting in the fall, or very early spring, can often eliminate the need to 
shade during the first summer.  


Shade cloth is often suspended high above the plants using a variety of means.  (I hope 
to write a future article about ways to build shade and overwintering structures, so we 
will not go into detail here).  Be careful about the shade percentage when buying cloth 
at hardware and big box stores.  Most of the products offered there, especially the 
attractive tan-colored material, provide too much shade, 70% or greater.  Our local 
supplier, Arizona Bag Company LLC offers shading in many different forms and will 
create custom pieces at reasonable prices.  Greenhouse Megastore is a reliable online 
source as well.  Woven cloth, although heavier than knitted, can be stretched very tight 
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Echinocereus cinerascens showing 
sun damage.  This could be from the 
sun striking the horizontal stem, or 

the burned portion being the original 
cutting grown in 40% shade then not 
properly adapted to full sun; likely a 
combination of the two.  Note the 

new growth is very healthy.



when covering large open horizontal spans.  Because of its stretchiness, knitted shade 
cloth needs supports to be closer together, especially when placing horizontally.


Perhaps the most difficult part of placing a plant in the ideal light situation is finding out 
what the plant wants.  First of all, except for a few genera such as Sansevieria, 
Haworthia, Gasteria, Stapeliads and many Aloes, shading greater than 50% is likely to 

cause etiolation, or at best slow growth and sparse flowering with cacti and succulents.  
Seeing “full sun” in literature can be an indicator, but not a reliable one that your plant 
can take full sun here in Phoenix.  


The most effective way to determine what a species can take here is to simply look at 
plants in neighborhoods and botanical gardens.  Knowing the conditions where the 
species thrives in its place of origin tells a lot.  Many cacti grow in forests, others at high 
elevations that, although providing very high light intensity, are tempered in effect by 
cooler temperatures.  Our club’s Facebook group can be a good way to ask about light 
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Shade cloth rated at 40% suspended above plant display tables.  
Note the shadows on the patio surface, providing a clear 

indication of the differences among full sun, 40% sun, and full 
shade.



needs.  Always remember that even when you are absolutely certain a certain species 
can grow in full sunlight, your particular specimen may have been grown in a less harsh 
environment and needs to be slowly acclimated to its home in the Valley of the Sun.  
Keep a close eye for the first few weeks.  If you see yellowing, either immediately 
relocate the plant or shade it until it adapts to the new site.  For more details about how 
to acclimate plants to the harsh environment in Phoenix, read my Central Spine article 
entitled She’s Your Baby Now in the April 2020 edition.  This article, as well as a 
treasure trove of fine articles spanning more than thirty years, can be found in the 
Newsletters tab on the CACSS website.


“Gardening is so addictive because nobody has ever mastered it.  Some have come 
close.  But nature always keeps the upper hand.  Nature permits us close enough to 
think we may have mastered it—that’s the eternal allure, the grail if you will.  That keeps 
us forever and hopelessly attracted.”  James Dodson 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Keri Dapron and Chad Hagen, not pictured, are the proud owners of 
these gorgeous plants from the May silent auction.  By Sue Hakala.



OFFICERS AND BOARD OF DIRECTORS 2023


Officers:  President Cricket Peterson | Vice President Chris Ginkel | Secretary Joanne 
Johnson | Treasurer Nick Diomede 


Members-at Large:  Emily Adler | Pat Adler | Kim Andrews  | Don Begley | Debbi 
Bertolet | David Hemming | Elaine Hu | Joan McDonnell | Kathy Metzger | Mary 
Miller 


CACSS PROGRAM AND COMMITTEE CHAIRS 2023

• Annual Show/Sale Chair 2023:  Nick Diomede

• Archivist/Historian:  Lois Schneberger

• Auction Chairs:  Chris Ginkel, Nick Diomede

• Audit Committee:  Mike Gallagher

• Central Arizona Cactus Swap and Shop Page:  Chris Ginkel 

• CSSA Representative:  Mike Gallagher

• Facebook Coordinators:  Tom Briggs, Chris Ginkel, Celeste Gornick, Ken Luiten, 

Thom Young

• Holiday Party 2023:  Sue Glenn

• Co-Librarians:  Diana Rogers and Nancy Mumpton

• Keeping in Touch with Members:  Jo Davis

• Membership:  Beth Kirkpatrick

• Newsletter Editor:  Sue Hakala

• Private Plant Sales at meetings:  Sue Tyrrel

• Programs:  Elaine Hu

• Propagation Education Group (PEG):  Tristan Davis

• Pumice Sales:  Tom Briggs

• Website:  Anna-Rosa Lampis
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Any comments, suggestions, thank 
yous, etc., please submit to the Central 

Spine Editor Sue Hakala.

Material in the Central Spine may be reprinted by nonprofit organizations (unless such 
permission is expressly denied in a note accompanying the material) provided proper 
credit is given to the Central Arizona Cactus and Succulent Society and the author, 
and that one copy of the publication containing the reprinted material is sent to the 

editor at cacsscentralspine@gmail.com.  Reproduction in whole or part by any other 
organization or publication without the permission of the publisher is prohibited.



SPECIALISTS TO CONTACT WITH QUESTIONS


• Tom Briggs  Manages the pumice pile.


• Tristan Davis  Specializations include plant propagation and heading PEG 
(Propagation Education Group).


• Doug Dawson  Specializations include growing from seed, flora of Namibia, 
Lithops, other Mesembs, Melocactus, and miniature cacti and succulents of 
Arizona.


• Chris Ginkel  Co-manages the Facebook page and CACSS Swap and Shop page.


• Anna Rosa Lampis  Manages the website.


• Ken Luiten  Manages the Instagram page


• Dean Patrick  Specializations in softwood stem-cuttings, plant division and seed 
starting, rooting cacti, Agave, and Aloe.


• Diana Rogers and Nancy Mumpton  Co-librarians for CACSS collection


• Sue Tyrrel  Manages selling at meetings. Always looking for more members to list 
here.  
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Carnegia gigantea in bloom by Kim Marie.


