
Arabian Desert Primer: Ornamental Potential
of Hyper-arid Adapted Plants from Saudi Arabia

Item Type Article

Authors Petrie, Jeffrey M.

Publisher University of Arizona (Tucson, AZ)

Journal Desert Plants

Rights Copyright © Arizona Board of Regents. The University of Arizona.

Download date 24/05/2023 19:59:39

Link to Item http://hdl.handle.net/10150/555929

http://hdl.handle.net/10150/555929


Saudi Arabia Petrie 19 

Arabian Desert Primer: Ornamental 
Potential of Hyper-Arid Adapted Plants 
from Saudi Arabia 

Jeffrey M. "Pete" Petrie 
Director of Studies Canterbury English. S. L. 
Madrid, Spain 
(Horticultural Specialist. retired 
Boyce Thompson Arboretum) 
jmcp200 1 @hotmail.com 

Most adult Americans are familiar with the Arabian Desert 
only through the striking landscapes depicted in David Lean ·s 
epic film "Lawrence of Arabia:· To a native of the Sonoran 
Desert. accustomed to the diverse flora and fauna of what 
scarcely seems to be a desert in the classic sense. Saudi Arabia 
presents a shocking contrast. Except for the highlands of 
the far south along the Yemeni and Omani borders. eastern 
Saudi Arabia is truly hyper-arid. Whereas the Sonoran Desert 
in most years has a reliable biannual precipitation pattern. 
hyper-arid deserts are characterized by periods of at least 1.2 
consecutive months without any rainfall whatsoever and no 
discernible precipitation pattern. 

Saudi Arabia's rainfall is one ofthe world's most variable. 
The desert plants have adapted to survive multi-year 
droughts which alternate with torrential storms. At Dhahran 
in the Eastern Province near the Persian Gulf. during the 
five years between a 3 June 1997 storm (75.95 mm) and 
a catastrophic flood on 13 December .200.2 (431.8 mm). 
o~ly 3 traces of less than a mm of rain fell. I made my two 
tnps to Saudi Arabia during the wetter cycle of .2003-5. 
during which time a total of four significant rainfalls and 
one trace fell (Dhahran Weather). I witnessed the storm of 
15 December .2004 ( 103.89 mm) in which the normally dry 
lake beds and salt flats (sabkas) quickly filled with flood 
waters which stood for weeks. 

Desert plants there have not only to contend with this extreme 
variability. but also with some of the consistently highest 
temperatures on earth. Average maximum temperatures 
in June. July and August in Dhahran are typically above 
43 . .2 C ( 110 F) while the minimums remain above .29 C ( 85 
F). The July 1998 average maximum was 47.3 C (117 F). 
Temperatures in February can spike briefly into the 90's 
and during March into the IOO's. However. because of the 
proximity to the warm Gult: relative humidity is usually much 
higher year round than in the Sonoran Desert. averaging as 
high as 90% during the summer months (ibid). 

Much of the Arabian Desert is a landscape of sand and rock. 
Soils typically lack nitrogen or organic matter and exhibit 
little stratification. Strong seasonal north winds known 
as shamals can bury plants with sand or strip away the 
surrounding soil. Floods can expose their roots. wash them 
away or even change the landscape. The impacts of grazing 

by sheep. goats and camels and damage by off-road vehicles 
cause further harm. One wonders how any plants or animals 
can survive here. 

The entire native flora of Saudi Arabia's Eastern Province, 
an area of 90,000 square miles. amounts to only some 360 
species mostly belonging to about 30 families (Mandaville 
1968). In the adjacent expanse of the Rub-Al-Khali (the 
"Empty Quarter"). which occupies an area larger than 
France or Texas. there are only 37 species with one or two 
endemics (Mandaville 1990). The area around Dhahran. in 
common with most of the Arabian Peninsula, falls within the 
extensive Saharo-Sindian floristic region (or Saharo-Arabian 
Xeric Scrublands ecoregion). about the size of Alaska and 
Montana combined (ibid). (Figure 1.) In general the floristic 
diversity is low. but to truly understand the Arabian Desert 
one has to see it as a very local patchwork of tenuous and 
often tiny microclimates. Differences in conditions within 
even a few centimeters can mean the difference between 
life and death. 

The majority of Arabian species have adapted to the harsh 
em·ironment by means of three main survival strategies. 
Ephemerals grow quickly during favorable periods, produce 
large quantities of drought-resistant seeds, then die. Succulent 
perennials have evolved extensive lateral root systems. 
water storage cells, thickened epidermis and waxy or hairy 
coatings. Most of these plants have reduced or hidden stomata 
that open only at night to reduce transpiration. Woody 
perennials tend to have reduced leaf surfaces or none at all 
and deep root systems to tap hidden water sources. Some 
have apparently adapted to benefit from dense cool- season 
fogs. (Six fogs occurred during February of2005.) Most plant 
growth and reproduction occurs during the winter and brief 
spring. Flowers typically open in the early mornings when 
pollinators are more active and close by mid-morning when 
the temperatures begin to rise. 

I first traveled to Dhahran during the fall and winter of 
2?0314 (Figure 2.) to visit my wife Beverly Wright. a 
kmdergarten teacher at the Aramco compound. Despite the 
single heavy rain of the previous December, the surrounding 
desert was still recovering from the drought of 1997-2002. 
Only the hardiest plants appeared to be thriving. A year later 
in December .2004. upon my retirement from the Boyce 
Thompson Arboretum. I was delighted to find the desert 
transfonned. Ephemerals were everywhere. and previously 
leafless or much reduced perennials were growing and even 
blooming. 

I focused my preliminary botanical investigations on five 
local plant communities. The Rlwnterium steppe (Bundy et 
al 1989) is represented among the nearby jebels and wadis. 
flat-topped limestone buttes and natural drainages in and 
around Dhahran (Figure 3). Weekend trips to the suq-al
khamis (Thursday market) in Hofufl Al-Hasa and Qatif. 
the world's largest oases. atTorded opportunities to explore 
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Figure 1. Map of Saudi and close-up of area around Dhahran. 

Figure 2. The author in the sabka from Bronze Age necropolis 
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Figure 3. Rhanterium steppe, jebels near Dhahran 

the oasis plant community (Figure 4). Aramco-sponsored 
geology and archaeology excursions allowed us to examine 
the sabka (salt flat, Figure 5) and coastal scrub communities 
(Figure 6). Joining a four-wheel drive camping club led us 
far into the deep dune environment (Figure 7). I found the 
jebels and wadis to contain the richest assortment ofbotanical 
discoveries, including those which will be examined in detail 
at the end of this article. However the dune environment was 
perhap the most fascinating and held the most surprises. 

Figure 4. AI Rasa date palms and exotic mesquites 

The sand dunes which cover approximately one-fourth of 
the total area of Saudi Arabia tend to be silicate in origin 
(Mandaville 1990) and in the Dhahran area have a distinctly 
pinkish cast. The most common woody perennial of the open 
sand is Calligonum comosum (Arabic abal; Polygonaceae ), 
locally preferred as the firewood of choice (Figures 8, 9). 
The red fruits are edible and are used by the Bedu as a spice 
and as a mouth freshener. The powdered twigs were also 
used to tan the insides of leather water bags, and are still 

Figure 5. Sabka (salt flat) from Bronze Age necropolis near Bqaiq 
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Figure 6. Coastal scrub community at Ras Quarrayah 

Figure 7. Every depression is a plant habitat. 
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sold in twig and powdered form in the Hofuf Thursday 
market for medicinal purposes. Traditional uses of the 
powder include the treatment of wounds, as a post-partum 
wash, flatulence, skin ailments and stomache ulcers (Lebling 
& Pepperdine 2006). This and other plants of the shifting 
sands are adapted to being periodically buried almost 
to the stem tips with no apparent detriment. Other more 
opportunistic common plants such as Phoenix dactylifera, 
Tamarix arabica, Calotropis procera, Leptadenia 
pyrotecnica, Zygophyllum qatarense and the sedge Cyperus 
conglomeratus tend to colonize small depressions. 

Since my primary interest in plants is horticultural, I made 
several visits to the Aramco Nursery to consult with my 
colleague Helal Hanai, who had been introduced to me 
during a 2003 visit to Arizona by Matt Johnson ofthe Desert 
Legume Program. Helal demonstrated to me how the Saudis 
had worked out the technique of drip irrigating landscape 
plants with highly saline reclaimed water (up to 2,000 ppm) 
by watering heavily each night to provide a continual flushing 
action. Because of the salinity factor, they have scoured the 
globe to find and commercially grow a suitable palette of 
heat and salt-tolerant landscape plants, and are continually 
testing more (Burton 2001 ). One remarkable discovery from 
South Africa was a salt-tolerant clone of Paspalum grass. 
The Saudis bought two large shiploads full of stolons in the 
early 1980's and began a vast greening project with it (Pers. 
comm. 2003). 

Because of the harshness of the desert, the Saudis have 
an inordinate appreciation for and love of lush greenery. 
Besides having a long tradition of producing dates, fruits 
and vegetables atAl-Hasa and Qatif, they are justly proud of 
their gardening prowess with exotic landscape plants. What 

Figures 8. Calligonum comosum in midground 

they have not done to date is fully investigate the ornamental 
potential of their own native plants. I noticed that hyper-arid 
adapted native plants from the adjacent jebels which had 
accidentally seeded into drip-irrigated areas grew riotously 
and in many cases bloomed continuously. 

I believe some of these plants have landscape potential as 
accents and groundcovers in those parts of Arizona and 
southern California where drip irrigation with high-salinity 
water is a fact of life. Some plants look great throughout 
the year once established with no irrigation whatsoever and 
may be of benefit in extremely harsh but relatively frost
free sites. The date palm Phoenix dactylifera is a classic 
example. Native to Saudi Arabia and adjacent areas, it is 
already at home in some of the harshest of deserts throughout 
the world (Figure 10). Many native plants were and still are 
used ethnobotanically by the Bedu and other more settled 
Arabs, while others have proven medicinal potential. Some 
are important fodder plants for livestock or provide superior 
wildlife value. Here are some of my favorites with notes on 
each. 

Accent plants 
Calotropis procera (Ait.)Ait. (Arabic 'ushar, ashkar; English 
"apple of Sodom", "giant milkweed"; Asclepiadaceae). 
Analgesic, diaphoretic, emetic (Duke 2007). The Bedu 
believe this plant to be generally poisonous, since livestock 
will not touch it, but sometimes use small amounts of the 
latex to fill aching tooth cavities. Twigs are used as chew 
sticks and poultices are made from the leaves and applied 
to rheumatic joints and wounds (Lebling & Pepperdine 
2006). The root bark was used to treat difficult breathing, 
pain, paralysis, leprosy, fever including malaria, snake bite 
and scorpion stings (Duke 2007). The large spherical fruits 

Figure 9. Calligonum comosum, firewood of choice 
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give it its common name, and the silky seeds within were 
used to stuff pillows. Another historical use was to bum the 
wood to obtain a fine charcoal used in the manufacture of 
homemade gunpowder (Mandaville 1968). A striking and 
unusual shrub with broad, glaucous gray-green leaves and 
tight clusters of yellowish blooms, it commonly reaches 2 
and rarely 3 meters (Figure 11 ). It is especially adapted to 
disturbed and overgrazed sites, growing luxuriantly on the 
poorest soils as well as in the deep sands (Figure 12). 

Figure 10. Phoenix dactylifera, date 
palm, seedling in sand 

11. Calotropis procera, close-up 

12. Calotropis procera on deep dunes 

Ziziphus nummularia (Aubrev.) (Arabic sidra, nabak; English 
')ujube"; Rhamnaceae ). Although rarely eaten any more, the 
entire ripe fruit and seeds are edible. Historically they were 
ground into a powder and eaten raw or cooked with milk or 
water (Mandaville 1968). Camel sticks are traditionally made 
of the stems (Migahid 1996), wildlife benefit from eating the 
fruits and sheep eat the leaves. Studies have demonstrated 
significant antibiotic and antifungal activity in the leaves, 
stems and roots, as well as the presence of betulin or betulinic 
acid, a potential anticancer agent (Maurya 1989). I found a 
small isolated grove ofthese lovely small deeply-rooted trees 
thriving amidst a dry plain (Figure 13). This is one ofthe few 
exuberantly leafy plants which may reduce the number of 
leaves during severe drought, but apparently never becomes 
truly dormant (Figure 14). 

Leptadenia pyrotecnica (Forsskal) Decne. (Arabic markh; 
Asclepiadaceae) Diuretic (Duke 2007). The Latin name 
comes from the historic use ofthe fluff from the seed pods as 
tinder in starting fires. The flowers and fruits are edible, and 
are known as ma 'alit (Migahid 1996) (Figure 15). This small 
tree owes its marvelous drought-tolerance to its leaflessness 
and the fact that the stomata are hidden inside small grooves 
on the stems. Looking much like one of the Sonoran Desert 
crucifxion thorns, it is at home in some of the driest locations 
including the deep sands (Figure 16). 

Ochradenus baccatus Delile (Arabic qirdi, qurdi; 
Resedaceae ). Traditionally used to treat stomach ache 
(Duke 2007), and recently discovered to contain important 
flavonoids and glycosides, the above-ground parts have been 
investigated in the treatment of diabetes (Barakat et al. 1991 ). 
This robust yellow-flowering shrub growing to 2 meters tall 
by 3 meters wide among the jebels and boulders appears to 
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be the food plant of choice for migrating birds and nectar
feeding insects (Figure 17). The ripe fruits are sweet and can 
be eaten like candy (Figure 18). One large specimen growing 
"in the middle of the desert" was observed recently by an 
investigator in the Sinai to host thousands of migrants in a 
week (Meyran 2007). The plants are gynodioecious and are 
one of the few plants in the world that bloom continuously 
(Figure 19). This could be due either to large plants 
possessing extra-long taproots or to evolutionary selection 
for early germination of seeds in the next generation, a 
"hedge-bet" against infrequent rains (Wolfe & Burns 2001 ). 
In either case, it would be a showy and useful addition to the 
landscape in rocky or harsh sites. 

Lycium shawii Roem. Et Schult (Arabic 'awsaj, 'awshaj; 
Solanaceae). Diuretic, laxative, hepatic, tonic. It was 
traditionally used in the treatment of colic, jaundice and to 
improve vision (Duke 2007). It is one of the rare desert plants 
with fleshy edible fruits (Figure 20), and thus is an important 
food and water resource for birds and other wildlife (Izhaki et Figure 18. Ochradenus baccatus pistillate plant close-up 
al. 2006) (Figure 21 ). The erect rich green foliage and small 
cream or blue flowers would provide a showy backdrop, 
hedge or accent among boulders. 

Rhanterium epapposum Linnavuori (Arabic 'arfaj; 
Asteraceae) One of the most important grazing plants for 
camels, sheep and goats, it is perhaps the signature native 
plant of the Dhahran area. It is also the national emblem of 
Kuwait. A dense perennial shrub to a half meter tall by one 
meter diameter, it has a complicated twig structure (Figure 
22) and numerous long-petioled yellow composite flowers 
(Figure 23). This deeply-rooted plant copes with extreme 
drought by reducing its metabolic activity to a minimum 
and becoming as dry as the ambient air, but quickly recovers 
when rain falls. 

Figure 17. Ochradenus baccatus staminate plant 

Figure 19. Ochradenus baccatus staminate plant 
close-up 
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Ground covers 
Zygophyllum qatarense M.N.el Hadidi (Arabic harm; 
Zygophyllaceae ). A succulent sub shrub of astounding 
beauty and versatility, growing in poor soils and sand alike, 
this plant provides much of the vegetative cover and is often 
found in pure stands in the deep dunes (Figure 24). Despite a 
high concentration of salts, it is an important food and water 
resource for camels and some wildlife, which learn to eat it 

judiciously when other resources fail. Due either to genetic or 
environmental factors, reddish or maroon-colored individuals 
also occur (Figure 25). A succulent with cream-colored 
blooms, it is seemingly unaffected by drought and maintains 
a lush appearance year round and even buried to the tips in 
sand (Figure 26). Under drip irrigation it shows considerable 
promise as a ground cover. (Figure 27). 

Figure 24. Zygophyllum qatarense, pure stand 

Figure 25. Zygophyllum qatarense, young plant on limestone 
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Figure 26. Zygophyllum qatarense partly 
buried in sand 

Fagonia oliverii DC (Arabic sheka'a; Zygophyllaceae). 
This is another sub shrub which seems largely unaffected 
by drought and is a standout because of its unusual form. 
The square twig cross-section and intricate dense zigzag 
branching structure, together with the persistent drooping 
pyramidal fruits and numerous small bluish flowers combine 
to form a striking accent plant (Figure 28). Mass plantings 
under drip irrigation could provide an interesting ground 
cover display. Although this plant has a wide distribution, 
it is little known and there are few references to it in the 
literature. 

Figure 28. Fa gonia oliverii large plant 

Figure 27. Zygophyllum (left) and Heliotropium 
as ground covers 
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Heliotropium bacciferum Forssk. (Arabic ram-ram; English 
"heliotrope", "tumsole"; Boraginaceae). Drunk as a tea, it 
was historically used as a remedy for sand viper snakebites, 
although there is no medical evidence for its efficacy. The 
plant boiled in water is still used today as a mouthwash to 
cure sore gums and mouth blisters, swellings and ulcers 
(Lebling & Pepperdine 2006). It is an important fodder 
plant for camels, sheep and goats. A handsome dark green 
perennial with small white blooms, it thrives in poorly 
drained soils in dry locations. It has a dense and compact 
habit, up to a half -meter tall by a meter in diameter, with 
a somewhat pungent fragrance (Figure 29). It appears to 
thrive nearly as well in the wild as under drip irrigation, but 
appears more succulent when watered (Figure 30). 

Moltkiopsis ciliata (Forssk.) Johnst. (Arabic halam; 
Boraginaceae ). Stiff hairs contribute to the silvery 
appearance of the leaves of this lovely perennial at home 
even in the harshest sandy sites. Small pink-lavender-bluish 
blooms crowded together on numerous scorpioid cymes add 
to its elegant appearance (Figure 31 ). There are very few 
references to this plant in the literature, and it is as often 
listed as Moltkia ciliata. I never observed any drip-irrigated 
specimens, but based on its spreading yet erect habit, it 
looks like a good candidate for evaluation as a ground 
cover (Figure 32). 

Sa/sola baryosma (Schult.) Dandy (Arabic khurrayt; 
Chenopodiaceae ). Antihelminthic. Used for itches and sores 
(Duke 2007). A tough succulent halophyte with a range from 
Mauritania in North Africa to the Sind Desert in Pakistan and 
beyond which thrives in salty, poorly-drained and heavily
compacted soils. The leaves are arranged like beads on stems 
which are often a deep showy red, and the dependable lush 
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Figure 29. Heliotropium bacciferum large plant 

Figure 30. Heliotropium bacciferum as ground cover 
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green foliage seems unaffected by drought or summer heat 
(Figure 33). Plants which have encroached into drip-irrigated 
areas quickly knit together to form a luxuriant ground cover 
or border. It may be suitable in large areas with problem soils 
in which nothing else will grow. (Figure 34). 

Helianthemum lippii (L.) Dum.-Courset (Arabic regroog; 
Cistaceae ). One of the Arabian Desert natives that is actually 
a part of the Mediterranean flora, this plant is perhaps best 
known for being an indicator plant for the highly-prized 
desert truffle (Tirmania nivea), with which it has a symbiotic 
relationship (Iddison 2000). It is apparently grazed by sheep 
and goats. An intricately branched, rounded dwarf shrub 
with small yellow blooms, it is attractive year round even in 
the wild (Figure 35). With a minimum of drip irrigation, it is 
capable of doubling its size and has potential as an accent or 
ground cover in smaller areas. (Photos by author) 

Bibliography 
Barakat, H. H., et al. [ 1991] "Flavonoids of Ochradenus bac

catus". Phytochemistry. 30:11; pp. 3777-79. 
Bundy, G., R. J. Connor, C. J. 0. Harrison. Birds of the Eastern 

Province of Saudi Arabia. G. Witherby/Saudi Aramco, 
London/Dhahran: 1989. 

Burton, John J. S. Cultivated Outdoor Plants of Saudi Aramco. 
Saudi Arabian Oil Company, Dhahran: 2001. 

Iddison, Phil. [2000] "Desert truffles Tirmania nivea in the 
Emirates". Tribulus. 10:1; pp. 20-21. 

Lebling, Robert W. and Pepperdine, Donna. Natural Remedies 
of Arabia. AI-Turath/Stacey International, Riyadh/London, 
2006. 

Mandaville, James P. Flora of Eastern Saudi Arabia. Lon
don: Kegan Paul International Jointly with the National 
Commission for Wildlife Conservation and Development, 
Riyadh: 1990. 

Mandaville, James P. [1968] "Flowers in the sand". Saudi 
Aramco World. 19:1; pp. 22-25. 

Maurya, S. K., et al. [1989] Content of betulin and betulinic 
acid, antitumour agents of Zizyphus species. Fitoterapia. 
60: pp. 468-69. 

Migahid, Ahmad Mohammad. Flora of Saudi Arabia. Fourth 
Edition. 3 Vols. Riyadh: King Saud University, 1996. 

Wolfe, Lome M. & J. L. Bums. [2001] "A rare continuous 
flowering strategy and its influence on offspring quality 
in a gynodioecious plant". American Journal of Botany. 
88: pp. 1419-23. 

31 

Figure 31. Moltkiopsis ciliata 

Figure 32. Moltkiopsis ciliata as groundcover 
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Figure 33. Salsola baryosma (khurrayt) Figure 34. Sa/sola baryosma irrigated 

Figure 35. Helianthemum lippii 


