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Introduction
The ocotillo (Fouquieria splendens Engelm.) is a woody (non-suc-

culent), drought-deciduous desert shrub native to the southwest-
ern United States and northern Mexico (Crosswhite and Cross-
white, 1984). This species has a unique “candelabra” growth habit, 
with numerous unbranched stems that can grow up to 6 m tall 
(Waser, 1979). During the spring, the ocotillo produces red or or-
ange-red flowers in dense terminal panicles, which are pollinated 
by spring-migrating hummingbirds (Waser, 1979). Bees also polli-
nate ocotillo flowers. There is a cline in flower tube length with the 
longest flower tubes in the west (California) where hummingbirds 
are the main pollinator, to short tubes in the east (Texas) where 
bees are a major pollinator (Henrickson, 1972).

Lambers, Chapin and Pons (1998) highlighted that drought de-
ciduous plants have high rates of  photosynthesis and water use 
when soil water is abundantly available but have the peculiar abil-
ity to enter quickly into dormancy as soon as soil water becomes 
limiting. Shedding leaves during dry spells is an adaptive mecha-
nism developed by this species to deal with harsh environmental 
conditions (Withford, 2002). The loss of  leaves drastically reduces 
water loss by transpiration, allowing stems and roots to remain hy-
drated and, therefore, survive prolonged water limiting conditions. 
During dry spells, ocotillo spends most of  its time in the form of  
bare whip-like stems. Therefore, the species endures drought by 
remaining dormant until water arrives. But when it does rain, the 
ocotillo responds rapidly by leafing out vigorously (Brookbank, 
1992). In its natural desert habitat, the species can produce four 
or five non-overlapping cohorts of  leaves during a single growing 
season (Withford, 2002). 

Another adaptive strategy merits consideration: the ocotillo 
stems are covered by hard woody spines that are an effective me-
chanical defense against herbivores. Nevertheless, the tender new 
growth and stems of  small ocotillo are severely browsed by rabbits 
during drought. Once the stems are a year or two old, they become 
inedible to herbivores due to their texture and waxy coating (M. 
Johnson, personal communication, June 12, 2017).
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Mooney and Strain (1964) investigated bark photosynthesis of  
ocotillo in both its hydrated leafy state and drought-induced leaf-
less conditions. They reported that the bark of  ocotillo is photo-
synthetically active when the plants were in non-drought condition, 
albeit with a marginal contribution to the carbon economy of  the 
plant. On the other hand, they reported no measurable photosyn-
thesis when the plant was in drought-induced leafless condition.

This article reports on ten years of  cultivation experience of  
ocotillo carried out in Bologna, northern Italy. The climate of  Bo-
logna is different from areas where ocotillo typically grow.  Tucson, 
Arizona is used here for comparison. The average annual precip-
itation in Bologna is 671 mm, mostly distributed in autumn and 
spring. It is ironic that, in July and August, Bologna receives less 
precipitation compared to Tucson, Arizona (Figure 1a).  Whilst 
the air temperature in Bologna is much lower compared to Tucson 
in every month of  the year (Figure 1b), the relative humidity is 
much higher in Bologna during all the seasons (Figure 1c). During 
the months June, July and August, Bologna can become very hot. 
In fact, air temperature frequently reaches 34-37 °C, and this is 
associated with high relative humidity, which makes the apparent 
temperature, perceived by humans, much higher.

The purpose is to show that ocotillo can make a good garden or 
balcony plant, even when grown in environmental conditions quite 
different from its natural habitat. 

The seeds
Ocotillo seeds are white, fluffy, and unusually flat (Figure 2).  

Looking at the flat, oddly shaped seeds I wondered to myself, 
“Are they viable? Will they germinate?” They did. The origin of  
the seeds was the town of  Yucca, Mohave County, Arizona (Lat. 
34°52′20″N, Long. 114°8′58″W). The seeds were collected in July 
2008 and sown in a wet substrate for germination at the end of  
July 2008.  I sowed about 20 seeds and obtained 14 plants. Viable 
seeds germinated within one week. The cultivation experience re-
ported here was conducted in Bologna, Lower Po Valley, northern 
Italy (Lat. 44°30’27”00 N, Long. 11°21’5”04 E, 30 m a.s.l.).
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Cultivation substrate
Even drought resistant desert plants require specific soil mois-

ture conditions to ensure seed germination and survival of  the 
juvenile seedlings.  I have used Jiffy Peat Pellets for germinating 
seeds. Owing to its high porosity, peat has high water storage com-
bined with high capacity for air, which allows root respiration. Af-
ter germination, the roots of  the ocotillo rapidly grow through the 
Jiffy Pellets, so a pot with a proper cultivation substrate is needed 
soon after germination. The Achilles heel of  the ocotillo plant is 
its susceptibility to root rot. Unlike many common horticultural 
plants, the ocotillo will not survive in soil that is always wet. Based 
on my personal experience, ocotillo is much more susceptible to 
root rot compared to cacti. Losing some of  the plants owing to 
root rot it is therefore a risk for people new to cultivation. Grow-
ing ocotillo requires a well-drained soil. I have used both sandy 
soil and peat. A mixture of  peat and sand might also be a good 
compromise. In nature ocotillo often live in rocky soils, so a rocky 
soil might be appropriate because it will assure good drainage con-
ditions for the roots of  your plants.

Brookbank (1992) indicated that the soil must be kept moist but 
not wet. In principle, this is certainly a good advice, but how to 
manage it in practice? In desert environments, standard practice is 
to fully irrigate the soil and then let it go almost (but not complete-
ly) dry before watering again (M. Johnson, personal communica-
tion, June 12, 2017). In non-desert conditions, for plants cultivated 
in pots, I found a practical solution by trial and error. Two rules 
of  thumb should be jointly adopted: (1) Never irrigate when the 
surface of  the soil is still wet. (2) When supplying water to the soil 
in the pot, moisten not more than ¼ the soil surface and leave the 
rest of  the area dry. 

As with many desert plants, it is virtually impossible to kill an 
ocotillo by drought, but it is instead very easy to kill them with 
kindness. However, this might have a practical advantage: you can 
leave the house for one month or more in the summer and leave 
your ocotillo unattended on a sunny balcony. Nevertheless, you 
should be aware that is risky to designate an inexpert person to 
water your ocotillo. I, personally, have lost some plants in this way.

The juvenile seedlings
After a few days of  favorable soil moisture combined with high 

air temperature, the cotyledons of  the ocotillo emerged from 
the fluffy seeds (Figure 3). The vigor of  the juvenile plants was 
quite impressive. The ocotillo grew vigorously, producing new 
leaves and developed robust, thorny trunks (Figures 4 and 5). In 
the desert, favorable soil moisture lasts for a few weeks, thus it is 
imperative for the juvenile plants to develop rapidly to withstand 
the impending drought conditions. However, it is likely that in its 
natural desert habitat the newly germinated ocotillo seedlings can 
survive only in occasional years, when well-timed consecutive rain-
fall events occur.

Figure 1. Climate data for Tucson, Arizona (Tucson International Air-
port, 1981-2010), and Bologna (Borgo Panigale Airport, 1971-2000): a) 
average monthly precipitation; b) average maximum and minimum air 
temperatures; c) average monthly relative humidity.
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Figure 2. The ocotillo seeds are white, fluffy, and flattened. The scale of the ruler is in cm. 28 July 2008. Figure 3. The ocotillo cotyledons 
emerged from the seeds. The germination substrate is Jiffy Peat Pellet. 9 August 2008. Figure 4. In about three weeks, the ocotillo seedling have 
rapidly developed new leaves. The Jiffy pellet was transferred into a pot containing sandy soil. Figure 5. This juvenile ocotillo has developed a 
woody trunk and many new leaves. 20 May 2009. (photos Enrico Ceotto).
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good refuge for a variety of  small spiders that effectively prey on 
harmful insects.

Under the environmental conditions of  Northern Italy, in some 
unfavorable years, winged aphids (Aphis sp.) visit new host plant, 
and wingless phenotypes reproduce very rapidly. Aphids are suck-
ing insects that feed on the sap of  the plants and secrete a sticky 
substance called honeydew.  The honeydew is a favorite food of  
ants. The relationship between aphids and ants is symbiotic, be-
cause both receive benefits from their interaction. I observed that 
newly developing stems and leaves of  ocotillo are highly suscep-
tible to aphids (Figure 7). To get rid of  aphid populations is not 
that easy. They might be removed gently from the plants with the 
point of  a pencil, but often it is necessary to spray a pesticide to 
kill them.

Indoor cultivation and insect pests
I tried to cultivate some juvenile ocotillo plants indoors (in my 

office), but the leaves assumed an unnatural appearance (Figure 
6). Therefore, I suggest that this species is better suited to full sun 
exposure. In my experience greenhouse cultivation, in an unheated 
greenhouse, was convenient because the growing season started 
early in the spring and ceased late in the autumn. However, I no-
ticed that, in case of  indoor or greenhouse cultivation, the ocotillo 
is very susceptible to pest populations of  whiteflies (Trialeurodes 
vaporariorum) that are quite difficult to control. Fortunately, when 
the plants were moved outside, the whiteflies’ natural enemies (i.e. 
spiders) did an excellent job of  controlling the pest population. 
In fact, I have observed that the thorns of  the ocotillo offer a 

Figure 6. This ocotillo plant was grown indoors and the leaves have an unnatural aspect.  A whitefly (Trialeurodes vaporariorum) is visible on 
one leaf just beside a water droplet. The growing substrate is peat.  Figure 7. Aphid attack on newly developed leaves of ocotillo.  Ants feeding 
on aphids are visible. 31 May 2017. Figure 8. After one year, this ocotillo has developed two thorny stems and already resembles the adult 
plant. 20 July 2010. (photos Enrico Ceotto).
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Plant growth
At the age of  one year, the individuals reflected in miniature 

all the characteristics of  the adult plants; thus, they were already 
well suited to withstand severe drought conditions (Figure 8). Nev-
ertheless, production of  new leaves and new portions of  stems 
occurs only when the soil moisture is non-limiting for the plant.   
Hence, if  you want to see your plants growing rapidly, supply water 
frequently, avoiding excess water, during the growing season. Oco-
tillo normally lives in low-fertility soils, thus it requires very little 
fertilization. Indeed, I observed that growth was stimulated by the 
application of  a small amount of  water-soluble liquid fertilizer for 
apartment plants, containing nitrogen (N), phosphorous (P), po-
tassium (K) and microelements in chelated form. 

Figure 9 shows some details of  a newly produced stem and 
leaves. The leaves are narrow as an adaptive response to full sun 
exposure during the summer. It is interesting to note the rapidity 
with which the lower part of  the leaf  petioles (visible in dark red 
color) turn into a woody spine.

Figure 10 shows a four-year-old plant in its drought-induced 
leafless state. This plant remained without rain and irrigation for 
the entire month of  August, but on the 31st of  August a thunder-
storm re-wetted the soil. Figure 11 shows the same plant 10 days 
later. The rapidity with which ocotillo produces new leaves after a 
substantial rain was impressive. 

Overwintering
In figure 12, the same plant from figures 10 and 11 is shown 

at the end of  October. The plant was shedding leaves preparing 
for dormancy. During fall and winter, the ocotillo plant is dor-
mant. In temperate climates, this period normally extends from 
November to April. The soil should remain dry during this period. 
I kept some of  the plants protected against rain under a cold (not 
heated) greenhouse. I kept other plants on the staircase at home. 

I observed that during winter, the ocotillo can withstand freezing 
temperatures, but it is wise to keep the roots dry.

Stem cuttings propagation
The ocotillo can be conveniently propagated via stem cuttings. 

Compared to seed propagation this method assures fast growth, 
because it skips the juvenile stage of  the seedling. A plant obtained 
via stem cutting is shown in figure 13. A stem growth of  about 50 
cm was achieved by frequent irrigation from April to September. 
Nevertheless, despite to the rapid growth, I have never observed 
development of  lateral stems from plants obtained from stem cut-
tings.

Well-lignified portions of  stems can be cut and used for propa-
gation. When stem portions are cut at the end of  the winter, they 
tend to remain dormant during the summer and produce new 
leaves in September or October, when the climate becomes mild. 
Thus, in my experience there is a more convenient strategy: stems 
can be cut in the autumn, inserted in dry peat, kept indoors during 
the winter, and irrigated sparingly at the beginning of  the spring. 
The new leaves will emerge in the early spring. Also, in this case, it 
is imperative to water the plants sparingly to avoid root rot. 

Flowering
In May 2016, at the age of  8 years, two of  my plants produced 

terminal panicles of  flowers. Detail of  flowering is shown in figure 
14. The flowers produce abundant pollen and are actively visited 
by bees. I also manually transferred the pollen from the flowers 
of  one plant to another, and I obtained viable seeds in Italy. An 
isolated plant flowered abundantly but did not produced seeds, so 
the ocotillo is not a self-pollinating plant. The blooming of  ocoti-
llo plants is a rewarding experience for any grower, and it certainly 
pays back the effort of  years of  cultivation.

Figure 9. Details on newly produced stem and leaves. The rapidity with which the petiole turns into a woody thorn is impressive. Figure 10. 
This 4-year old ocotillo shed leaves during a drought period in August, and has just received abundant water from a thunderstorm. 31 August 
2012. Figure 11. Ten days after the thunderstorm the plant has already developed many new leaves. 10 September 2012. Figure 12. This plant 
is shedding leaves preparing for winter dormancy. 22 November 2012 (photos Enrico Ceotto).
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Figure 13. An ocotillo plant obtained via stem cutting 
propagation. The red arrow indicates the demarcation 
line between the original stem cutting (grey portion of 
the trunk) and the growth that occurred in one growing 
season, from April to October, about 50 cm in length 
(dark portion of the trunk). 26 March 2016 (photo Enrico 
Ceotto). 
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Concluding remarks
Cultivating ocotillo with proper care is a rewarding activity that 

provides insight into the adaptive mechanisms of  this fascinating 
desert plant. In particular, a close observation of  the ocotillo in 
comparison with typical horticultural plants will make you familiar 
with the key strategy of  avoiding drought: this vigorous species 
grows fast when soil moisture is available, but it is always ready to 
rapidly shift to a drought-induced leafless dormancy. Besides the 
fast growth, the rapidity with which the leaf  petioles transform 
into woody thorns to protect against herbivores provides a take 
home lesson from the desert, which can be summarized as “exploit 
resources as soon as they become available, they will likely last for 
a short time”.
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