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A
S I  WRITE THIS ARTICLE , I am on a flight 
to the Second World Slipper Orchid Conference 
in Hilo, Hawaii. I cannot find a better opportu-

nity to set the mood to write about paphiopedilum cul-
ture than here on this plane, anxiously awaiting to ar-
rive at the conference. Between all the paphiopedilums 
I will see and the endless poke I will get to eat, its makes 
this trip an incredibly exciting and mouth drooling one. 
The last time I was in Hawaii was about 16 years ago, at 
the age of eight. With a greater appreciation for travel, 
food, and orchids, this trip will be better than the last!

I have been asked to write about paphiopedilum 
culture because of the success we have been having 
with cultivating our paphiopedilum collection at The 
Huntington Library, Art Collections, and Botanical 
Gardens. I must admit, the way we grow paphiopedi-
lums at the institution is astray from typical literature 
and can be considered taboo or blasphemy to certain 
people. To those who are open-minded, I ask you to 
continue reading. For those who like to stick to tradi-
tional culture and literature, I ask you to still read on 
in hopes that I can sway your opinion and perspective 
on how to grow paphiopedilums. The Huntington has 
won over 100 American Orchid Society awards in the 
past three years including five First Class Certificates 
(FCC), three Cultural Certificates of Excellence (CCE), 
five Certificates of Cultural Merit (CCM), and three 
Special Annual Awards. Eight of the awards were for 
cultural excellence. There are two parts to winning an 

award: a good clone and excellent culture. 
My boss, James P. Folsom, Director of the Botanical 

Gardens, told me the following on the very first day I 
joined The Gardens as an intern working with the or-
chid collection: “Growing orchids is like cooking. There 
are many different techniques or recipes for cooking 
a dish, but as long as you are able to produce a deli-
cious meal, you will have succeeded.” This philosophy 
guides me when it comes to growing not just paphiope-
dilums but any orchid!

Before I begin with culture details, you may be won-
dering how I decided what I think is the best culture 
for growing paphiopedilums. When I first stepped 
through the greenhouse doors of The Huntington, I 
had zero professional experience in growing orchids 
and grew only cymbidiums as a hobby in my parents’ 
backyard. We all know that growing cymbidiums in 
Southern California does not make you a qualified or-
chid specialist which meant I had little to no experience 
when I first joined the collection. Six months into my 
internship, a collection of over 7,000 paphiopedilums 
was donated by the estate of S. Robert Weltz. How did I 
learn to grow all these paphiopedilums in such a short 
period of time? Through trial and error. Simple as that. 
unfortunately, I am a product of my generation, and 
we do not read as much as we should which means that 
literature had almost no influence on my journey of 
learning how to grow paphiopedilums.

 

Paph. Michael Koopowitz ‘Huntington’s Cascade’ CCM/AOS Paph. Vera Pellechia ‘Archer Milton Huntington’ CCM/AOS

©
A

rt
h

u
r 

P
in

k
er

s,
 G

ro
w

n
 b

y
 H

u
n

ti
n

g
to

n
 B

o
ta

n
ic

al
 G

ar
d

en
s

©
A

rt
h

u
r 

P
in

k
er

s,
 G

ro
w

n
 b

y
 H

u
n

ti
n

g
to

n
 B

o
ta

n
ic

al
 G

ar
d

en
s

PAPHIOPEDILUM CULTURE

AT THE HUNTINGTON BOTANICAL GARDENS
BRANDON TAM



Orchid Digest, Oct., Nov., Dec. 2018 237

water: According to the orchid community, there is 
a consensus that paphiopedilums appreciate water 
with total dissolved salts (TDS) in the range of 0 to 60 
PPM. Sixty to 120 PPM is considered on the higher side 
but still acceptable. Generally speaking, the lower the 
amount of total salts, the better. We have many wells on 
the Huntington property and can tap into the city water 
if needed. Because of this, water quality can range quite 
a bit. Historical TDS readings range from 300 PPM to 
800 PPM. Our observations showed that the paphio-
pedilums did equally as well or even better with our 
combination of well and city water when compared to 
using reverse osmosis (RO) water. We initially watered 
the paphiopedilum collection with RO water for the 
first two years but have experimented with tap water 
for the past six years and believe that the existing nu-
trients and minerals in the tap water prove beneficial to 
the paphiopedilums. 

The severe drought in California may continue into 
the indefinite future, and by not using RO water, we 
save a significant amount of water. RO systems usually 
wastes from one to four gallons of water to produce one 
gallon of RO water. However, a minor downside to us-
ing tap water is that you will see over time a thin film 
of calcium build-up on the leaves. It does not harm the 
plant, but it can be aesthetically unpleasing. This layer 
of calcium can be easily removed by using a piece of 
paper towel, vinegar, and elbow grease.

When it comes to watering, I find that technique is 
most important. Water caught in the crown or on the 
leaves of the plant, in combination with cooler night 
temperatures, can cause rot and fungal problems if the 
water does not evaporate in time. I highly recommend 
watering paphiopedilums in the morning, so the leaves 
have enough time to dry off before the night tempera-

tures roll in. I avoid watering on rainy days because 
even if you water in the morning, your plants will prob-
ably not dry by dusk. The air is already very saturated 
with water, and because of that, it makes it a lot more 
challenging for the plant parts to dry. 

light: A frequent question I always get is, “Why do my 
paphiopedilums never bloom?” There is a good chance 
they are not receiving enough light. After the untimely 
passing of Mr. Weltz, we had no preparation time to cre-
ate a new facility to store over 7,000 paphiopedilums. 
unfortunately, we had to evict a plant propagation 
greenhouse where parameters were set for growing 
soil-based plants. This meant that we had to redesign 
the settings for the structure and make adjustments to 
ensure that the paphiopedilums could be grown in this 
preexisting structure. We added supplemental shading 
to the structure because it was too bright. Many factors 
that can affect the amount of sunlight that enters your 
growing area such as trees, the percent of light allowed 
by shade cloth, and the type of glass or polycarbonate 
used in the windows. If you give them around 1,500 to 
2,000 foot-candles of light, they will thrive and bloom. 

The amazing thing about smartphones these days is 
that they can do pretty much anything from ordering 
pizza with the simple tap or even monitor your heart 
rate throughout the day. You can also download a light Paph. Gloria Naugle ‘Geneva’ AM/AOS

 Basal rot can occur with a combination of too much moisture, lack 
of good air movement, and cold night temperatures.
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meter app and use it to measure the number of foot-
candles your plants receive. A quick tip to determine 
if your plants are getting too much light is to feel the 
leaves of your paphiopedilums periodically through-
out the day. If the leaf feels too warm, I would strongly 
suggest adding some shade cloth. If you are not getting 
enough blooms, then gradually increase the amount of 
sunlight over a period and observe carefully to ensure 
that your paphiopedilums don’t get sunburned.

 

air circulation: I like to grow the paphiopedilums very 
wet. When visitors come through the greenhouse, they 
always comment on this. It is only possible to grow 
them this wet because of the amount of air circulation 
in the greenhouse. When I first began working in the 
paphiopedilum greenhouse, there were four Shaeffer 
fans, but once we moved the Weltz collection in, we in-
creased the fans to ten. By providing adequate airflow, 
we can reduce rot and mitigate the consequences of 
over-watering.  

A quick temporary solution to providing air flow to 
your growing area, if money is tight or if a heat wave 
is about to hit, is to buy box fans from your local home 
improvement store. This was our temporary solution 
at The Huntington when we received the unexpected 
donation from the Weltz estate. I thought we were crazy 
when we used box fans as a temporary fix but was re-
lieved to see that Graham Wood of Lehua Orchids in 
Hawaii does the same! While on this trip to Hawaii, 
I had the privilege of visiting his nursery. The first 
thing I noticed was his use of box fans hanging from 
his greenhouse roofs. Some were brand new, and a few 
had some rust and patina on them. He mentioned that 
the lifespan of these fans is variable and can range from 
seven months to six years. Box fans are a simple and af-
fordable solution without paying the high price for an 
industrial fan. If you happen to have more than one fan 
in your growing area, you should have the fans posi-
tioned in a circular layout. Don’t have fans pointing di-
rectly at each other because you want to maximize the 
efficiency of the fans and having them face each other 
may cancel out some of the airflow.

 
fertilizer: Priorities are important when growing your 
paphiopedilums. In my opinion, fertilizer is like des-
sert. You might be full after eating a large meal, but 
there is always a second stomach for dessert! It is the 
cherry on top of the ice cream. You need to be able to 
grow your paphiopedilums well first before you give 
them any fertilizer. How can a plant maximize the fer-
tilizer that is given if it is too weak to utilize it appro-
priately? At The Huntington, we only feed our paphio-
pedilums calcium nitrate—nothing else. The brand we 
use is YaraLiva CALCINIT 15.5-0-0 at a ratio of 1:100 
and a concentration of 200 PPM which is distributed 
through our Dosatron injector. We strongly believe in 
fertilizing every single time we water but in smaller 
doses than what is recommended on the label; this 
makes the feeding more consistent and predictable for 
the plants. In the wild, these plants are continuously re-
ceiving small doses of fertilizer from decaying material 
when it rains. Something to keep in mind: frequently 
using a high nitrogen fertilizer can cause the bark in the 
potting mix to deteriorate at a faster rate. Before apply-
ing fertilizer to your paphs, I highly recommend doing 
a pre-watering so that the fertilizer solution can be ab-
sorbed more easily and efficiently. Applying fertilizer 
to a dry mix can be problematic because it is difficult 
for the bark to absorb it. It is crucial to break the surface 

A free light meter app that you can download on your smartphone.
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tension of the bark through a pre-watering to fully uti-
lize the fertilizer.
mix and when to repot: Every paphiopedilum grow-
er that I have met has used a different mix from their 
counterparts. I initially potted paphiopedilums in 
a bark, charcoal, green moss, and river sand mix but 
eventually stopped because it was too time-consuming 
to mix. Instead, we are currently using a perlite and 
bark mix: 15% and 85% respectively. I discovered that 
this mix worked equally as well as our previous more 
complicated mix. The only downside is that I must wa-
ter more often, but the success is the same. Bark size 
is determined by what type of paphiopedilum you 
are growing. Species and hybrids with larger roots 
or specimens with a large root mass receive medium-
sized bark. Plants with smaller roots or lacking roots 
get the seedling-sized bark. Nine out of the ten times, 
we use the classic-sized bark from Orchiata (New Zea-
land Pinus radiata bark). The two most commonly used 
mediums to pot up paphiopedilums are Douglas fir 
and pine bark. I have found that growing paphiopedi-
lums in pine bark has significantly better results when 
compared to Douglas fir bark. Even though pine bark 
does cost almost twice as much, it has the potential of 
lasting twice as long as Douglas fir. The wood type of 

Healthy roots growing happily in our perlite and pine bark mix. Fresh new root growth on this parvisepalum hybrid.

pine bark is unique in character because it retains just 
the right amount of water while drying off fast enough 
before the roots have the chance to rot. Douglas fir bark 
lacks this type of “homeostasis” because this softer 
wood retains an excessive amount of water and has a 
harder time of drying off between waterings. Another 
observation I made over the years is that Douglas fir 
bark quality ranges from pallet to pallet which makes 
growing orchids inconsistent and unpredictable. Grow-
ing paphiopedilums in sphagnum moss is feasible, but 
I do not recommend this medium because you have a 
greater chance of overwatering and it is harder for air 
to flow through the pot since sphagnum compacts over 
time.

You want to repot your paphiopedilums when the 
mix either turns bad or when the plant has outgrown 
its pot. For us, this is typically done every two to three 
years on average. Repotting can be stressful for the plant 
so limiting the frequency of repotting by selecting good 
quality bark is crucial. A quick method to determine if 
a plant needs to be repotted is by sticking a finger into 
the pot. If the finger goes straight through the mix, the 
bark has degraded. Before repotting, I find it helpful 
to presoak the bark because new medium has a harder 
time holding moisture. By doing this, it will ensure that 
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the newly potted plant will have enough moisture. As 
a rule of thumb, I discourage growers from repotting 
while the plant is spiking, in bud, or in bloom because 
the plant is already using a significant amount of en-
ergy to produce a flower. Repotting the plant during 
these circumstances can stress the plant and even cause 
the plant to die if it is weak. Except when the plant is 
in bloom, paphs can be repotted year-round with abso-
lutely no problem.

All the old bark from the root zone needs to be re-
moved as well any dead roots as this may cause the 
new roots to rot if left in the new pot. Run water over 
the roots to remove any residual particles of bark. If 
you decide to divide your plants, always remember 
you should keep two to three growths per division. 
Having less than two growths can set back the progress 
of the plant for a year or two because the growths work 
with each other  to help the plant thrive and flourish.

A great trick I learned over the years for plants that 
lacked roots was to use twist ties. By tying the twist ties 
to the plant, they act as “artificial roots” which provide 
stability, especially during waterings. If plants are dis-
trubed constantly without proper anchorage, they will 
never be able to establish new roots.

Keep in mind that when repotting orchids, practice 
proper sanitation and disinfection of tools. Even though 

paphiopedilums appear to be less susceptible to viruses 
than many other orchid genera, appropriate precau-
tions should be taken to limit the spread of viruses such 
as the Cymbidium Mosaic Virus and Tobacco Mosaic 
Virus. To determine if the paphiopedilums have con-
tracted a viral infection, you must test them with virus 
test kits. There is no cure for viruses, so we should prac-
tice proper sanitation to limit the spread.

Before using clippers, always disinfect them with ei-
ther a flame or a bleach solution. Mix one-part bleach 
and nine parts water and soak your pruners or clip-
pers in the solution for a few minutes. Take them out of 
the bleach solution and rinse them in water so that the 
clippers do not corrode. Bleach can be very corrosive 
to both your tools and your skin, so be sure to wear 
gloves. Bleach can stain clothes, so be careful when us-
ing it. My preferred method of tool disinfection is to 
use a propane gas cylinder with a torch head. I start by 
wiping off any residual plant matter or dirt that may be 
on the clippers and then run the metal part of the clip-
pers through the flame for a few seconds on each side. 
This goes without saying but be sure that you do not 
touch the metal portion of the clippers as they will be 
extremely hot. If you do flame your pruners, the metal 
portion of the clippers will need to be sharpened more 
frequently because the heat causes it to be dull. I highly 

 The finger test to see if it is time for a plant to be repotted. Before: Twist ties acting as prosthetic roots for a paphiopedilum 
without any roots to help stabilize the plant in the pot to encourage 

new root growth.
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recommend purchasing a Corona sharpening tool to 
ensure that you get a clean cut with your clippers.
Pot selection: Choosing the right pot is almost as im-
portant as picking the right mix. I find that pot manu-
facturers are no longer producing the same quality pots 
as in the past. The ones they produce today are made 
of cheap plastic which lacks a firm structure. The pots 
typically have a glossy, smooth finish on both the outer 
and inner walls. The walls of the pots are also thinner, 
and because of this, plants have a harder time estab-
lishing roots. Additionally, the roots of orchids in these 
pots do not grow against the walls of the pot as they 
did with the older plastic material. This indicates that 

the roots are not responding favorably to the chemical 
composition of the new plastic.

Paphiopedilums can be grown in terracotta pots 
which have the advantage of better airflow, but they 
do dry out faster than the plastic, so you must water 
more often. If you have a large collection to maintain 
and grow or live in an area that has water restrictions, 
I would highly recommend potting in plastic. Plastic 
is more practical than terracotta, and it is cheaper and 
much lighter, so it is easier to move around in your 
growing area. I always choose square pots over round 
to be more space efficient on the benches. Plant flats 
and benches have been designed with square pots in 
mind. When using round pots, you lose some space 
efficiency which is important especially if you have a 
large collection.

 Many years ago, I inherited a large number of Air-
cone pots to try with the paphiopedilum collection 
at The Huntington. These pots are transparent, rigid 
plastic square pots with a tapered inverted cone that 
goes through the center of the pot which increases the 
amount of airflow to the root zone. After using Aircone 
pots, I found little to no significant improvements over 
the traditional plastic pots. The only case in which I 
found them beneficial is for large specimen plants that 
were in pots over ten inches in diameter. The root mass 
for large specimens is extensive and needs to dry out or 
it will be susceptible to overwatering and root rot.

The correct pot size is crucial to prevent overpotting. 
You should always take into consideration the size of 
the root ball as opposed to the size of the plant, a com-

After: Twist tie worked successfully to anchor the plant to encourage 
the production of new roots.

We test paphiopedilums that come into our collections for viruses. Old round plastic pot (left) and new plastic pot (right).

Pot drainage from most desirable on the left to the least desirable on 
the right, based on total number of holes.
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mon mistake for many beginners. Just because there is 
a lot of vegetative growth does not mean it needs to 
be potted in a large pot. Root rot occurs if the plant is 
overpotted because the large amount of bark in the pot 
will retain too much water and the roots will struggle 
to take up all the water. This scenario does not give the 
plant a chance to dry off between waterings.

If you choose to reuse old pots, adequate disinfec-
tion should be practiced to eliminate any bacteria, 
fungi, diseases, and pests. Scrub off any excessive dirt 
within the pot, then soak the terracotta or plastic pots in 
a large bucket with one part household bleach and nine 
parts water. I would not recommend stacking your pots 
in the bucket because the bleach solution may not reach 
all the surfaces if they are stuck together too tightly. All 
walls of the pot need to be exposed to the solution to 
disinfect them effectively. Cover the bucket and protect 
it from the sun because exposure to sunlight will break 
down the chemical compounds in the bleach at a faster 
rate. Soak the pots overnight and drain the bucket the 
next day. Add fresh water to the bucket for one more 
night to wash off any residual bleach. Many people are 
baffled that I choose to recycle old pots instead of buy-
ing new ones especially when they only cost a few cents 
apiece. I find it very important to recycle old pots be-
cause it is hard to find quality containers anymore. The 
Huntington has many valuable orchid specimen plants, 
so I am willing to go through the trouble of washing 
old pots.

 
greenhouse temperature and Humidity: The daytime 
high temperatures should be kept at 82°F (28°C) while 
the nighttime low temperature at 60°F (16°C). The hu-
midity target should be 65% during the day. Many 
paphiopedilums can tolerate temperatures into the low 

40s if they have to, but this is not the ideal environment 
for growing long-term. Species and hybrids within the 
parvisepalum group are some of the most tolerant of 
cold temperatures. If you feel the leaves of the parvise-
palum group, you will notice it has a tough and leath-
ery texture, indicating that they are hardier and can tol-
erate colder temperatures.

 
growing indoors: For those who do not have a green-
house, growing paphiopedilums indoors is absolutely 
possible. Most species and hybrids can be grown near 
a window or in a sunroom with minimal attention. 
The light that comes through the windows should be 
in the range of 1,500 to 1,800 foot-candles for them to 
rebloom. Paphiopedilums should not be exposed to di-
rect sunlight because the glass can magnify the heat. 
After purchase, observe your plants for the next few 
days to ensure that they do not get sunburned. Though 
paphiopedilums enjoy humidity, it is not mandatory as 
long as you sufficiently water your plants. Most paphi-
opedilums are either terrestrial or lithophytic and take 
up water mainly through their roots. Higher humidity 
would decrease the frequency of waterings needed, but 
it is not a necessity. If you feel that your growing area 
is on the drier side, using a humidity tray would be a 
good solution.

Pests: The top three common pests found in our paphi-
opedilum greenhouse include mealybugs, spider mites, 
and millipedes. Mealybugs are the “vampires” of or-
chids because they draw out plant juices which eventu-
ally cause leaves to yellow. You can usually find them 
under leaves, new buds, inflorescence, the crown of the 
plant, and even in the mix. We find that both Orthene 
and Safari work very well in eliminating this common 
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Paphiopedilum kolopakingii are some of the largest specimens in the collection.
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pest. If you have a fairly small collection and the infes-
tation is mild, 70% isopropyl alcohol in a spray bottle 
will usually do the trick. It is also wise to spray for 
ants surrounding your collection since they frequently 
transport mealybugs. We use a pest control company 
to spray once a year to control the population of ants.

Spider mites tend to be most active in the summer 
because of the warmer temperatures and drier condi-
tions. Spider mites are equipped with mouthparts that 
can puncture the cells of the plants. Spider mites can 
permanently damage the vegetation of plants by leav-
ing tiny stipplings across the undersides of leaves. Not 
only does it weaken the plant but also ruins the aesthet-
ics of the plant since the damage remains until the leaf 
finally dies and drops off. The damage is often com-
pared to the appearance of rust. We use Forbid and Flo-
ramite to eradicate spider mites.

Millipedes do not harm the plant, but they chew up 
the bark. The bark deteriorates at a faster rate, and so 
the plant must be repotted more often. If plants are not 
repotted in time, root rot can occur, and you may lose 
the entire plant. up-Star is the choice of insecticide to 
eliminate millipedes.^
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See page 279.


