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THE VISION, EARLY PLANT COLLECTIONS AND PROPAGATION
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ABSTRACT

The Oman Botanic Garden (OBG) is a new botanic garden which is being constructed on a 423ha
site near to Muscat, the capital of Oman. Oman is floristically rich and is considered a centre of
plant diversity in the Arabian Peninsula. The plan is that OBG will showcase this plant diversity,
inform visitors of its value and provide a model for sustainability. This paper, part 1, covers the
vision, early plant collections and propagation, and part 2, which will be included in Sibbaldia
No. 7, will cover design, construction, interpretation and planting.

THE SITE

The Oman Botanic Garden (OBG), which is currently under construction, is to be a
brand new, iconic botanic garden in the Sultanate of Oman. It is to be located on 423
hectares of natural habitat at Al Khoud, just to the west of the capital Muscat (Fig. 1).
On the northern side of the site is a range of hills up to 281m high and within the site
are a number of smaller hills (up to 170m). There are three wadis that cross the site, the
largest of which is Wadi Sidr, which contains some pools of water throughout the year.
The overall wide range of ground conditions will enable a large number of species to be
grown within OBG, making it an excellent choice of location.

The site is remarkably green at certain times of the year and its most distinctive flora
is the open woodland that dominates the wadi areas. The predominant species within this
habitat is Acacia tortilis, but with occasional Acacia ehrenbergiana, Prosopis cineraria
and Ziziphus spina-christi.

OMAN - A REGIONAL BIODIVERSITY HOTSPOT

The flora of Oman is floristically rich with a high degree of endemism. In the Sultanate
of Oman c. 1,200 species of vascular plants are presently known (Miller & Cope, 1996).
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Fig. 1 A section of the 423ha site for the Oman Botanic Garden. Photo: Annette Patzelt.

Oman is a centre of plant diversity in the Arabian Peninsula, with 15.8% of the flora
being range-restricted (Patzelt, 2008). Southern and central Oman have been identified
as one of the world’s 35 key biodiversity hotspots — areas that contain at least 1,500
endemic species of vascular plants (> 0.5% of the world’s total), and where at least
70% of the natural vegetation has been lost (Mittermeier et al., 2005). Of the total of
189 range-restricted species, 78 species are strictly endemic to the country, 48 are near-
endemics and 63 are regional endemics (Patzelt, 2008).

There are currently 2,204 botanic gardens known in the world in 153 countries, but
there are very few in the Middle East and South-West Asia (BGCI, 2001), although the
area accounts for an estimated 58,500 species. OBG will be the sole garden in the area
and aims to achieve a comprehensive ex sifu conservation collection of native plants.

VISION AND OVERALL AIM

The vision is that “the Oman Botanic Garden as a new world class botanic garden
conserves the unique botanical and ethnobotanical heritage of Oman and to ensure that
the flora, heritage and ecosystems of Oman are valued by all”. The garden has the unique
aim of propagating and displaying the complete indigenous flora of the Sultanate of
Oman, within defined habitat zones (including large, iconic, environmentally controlled
biomes for northern and southern flora), and aims to sustainably address the urgent need
for conservation solutions to the biodiversity crisis.

The representation of a native flora in habitats has not had a prominent place in
most botanic gardens. With both an interest in target 8 of the Global Strategy for Plant
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Conservation and the development of a habitat-based garden, the OBG represents a new
model for botanic gardens in the 21st century and is a groundbreaking initiative of ex
situ conservation in Arabia. OBG sees its role in providing a model with conservation
and sustainability at the forefront of its messages and the experience gained of vital
importance for other major new gardens in development across Arabia.

SPECIFIC GOALS

OBG has a number of major objectives, as follows:

e Value the unique flora and ethnobotany of Oman

e Reflect and honour Oman’s heritage

e Create an international ‘must see’ iconic visitor destination

e Provide a model for sustainability

e Exemplify the unique hospitality of Oman

e Lead the development of botanic gardens in Arabia

e Develop a cadre of professional Omani staff to manage the OBG

¢ Provide a major education resource in the field of biodiversity conservation

e Present and interpret exhibits of indigenous plant species and local cultivated
crops, their habitats, traditional knowledge and animal—plant interactions

e Promote the use of indigenous plants for ornamental horticulture.

KEY CHALLENGES

OBG faces three broad key botanical and horticultural challenges during its development
phase:

¢ Building up horticultural expertise in the team and the development of standard
protocols in all areas of plant propagation and collection management for all
Omani plants, including a wide range of range-restricted and threatened species.

e Identifying key botanical questions within the Omani flora and the development of
the OBG team to be able to prioritize and answer them.

e Defining and developing the scientific impact of OBG in the wider ex situ
conservation of Arabian plants and in the overall delivery on the Global Strategy
for Plant Conservation (GSPC).

The development of such a botanic garden from scratch presents an outstanding example
of ex situ conservation being undertaken in a botanic garden with national, regional and
international significance. The planning for the development of OBG commenced in
2004. A master plan was submitted in 2006, the design finalized in 2008 and construction
of phase one, the nursery, started at the beginning of 2008.
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Fig. 2 Initial OBG propagation space was rented from a commercial nursery at Seeb, Muscat. Photo:
Leigh Morris.

INITIAL PRODUCTION NURSERY

Overall, plant collections at OBG will eventually comprise of a living collection, seed
bank, herbarium and also a digital herbarium. The initial priority for OBG, however, has
been the propagation of the c. 400,000 indigenous and endemic living plants that are
required for the planting of the habitat zones and all other planted areas within OBG.
It is fundamental that when the OBG opens, the garden looks relatively established and
contains as wide a selection of the Omani flora as possible.

Prior to the OBG project, very few Omani plants were in nursery cultivation. There
are small nurseries in and around Muscat but these predominantly produce exotic
plants for the ornamental market. The existence of these nurseries, however, proved to
be extremely valuable to OBG, as space was rented within one for the propagation of
Omani plants (Fig. 2). So, in early 2006, through these modest rented facilities and a
single member of staff, OBG had a physical presence. Since then, both the OBG nursery
team and the number of plants have increased and by June 2008 there were 20 staff and
51,851 individual plants on two rented nursery sites. This already therefore represented
the largest documented Arabian plant collection.

PLANT COLLECTION

One of the key objectives of OBG is to cultivate and display only Omani plants and due
to the lack of any significant numbers already in cultivation, this gave the OBG team the
challenge of collecting all plant material from the wild. Diversity was of major importance,
so collections were predominantly from seed; however, whole living plants and cuttings
were also collected for certain species (but from a wide range of mother plants).
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Fig. 3 Seed collection on Jabal Samhan in the Dhofar region of Oman being carried out by an OBG team
member. Photo: Leigh Morris.

Fig.4 RBGE’s Leigh Morris training OBG staff in the collection of vegetative propagation material on
Jabal Al Akhdar (December 2006). Photo: Annette Patzelt.

Seeds were collected in a standard way (Fig. 3) into fabric bags and stored in boxes for
transport. On longer field trips the seed drying process started in the field, usually by
hanging the bags in shady and slightly breezy locations. The collection and propagation
of vegetative material (cuttings and whole plants) proved more of a challenge in such a
hot climate but, through collaboration with Royal Botanic Garden Edinburgh (RBGE)
horticulturists, successful protocols were developed involving the correct selection of
material (Fig. 4) and the use of moist sealable plastic bags and cool-boxes.
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Fig. 5 Dr Annette Patzelt inputting collection data into the database in the field. Photo: Leigh Morris.

A fundamentally important part of the plant collection process was the gathering
and recording of information on all the plants, including date of collection, name(s) of
collectors, location (GPS coordinates; longitude, latitude and altitude), locality, type
of material, life form, soil type, associated flora, local uses and descriptions. Voucher
herbarium specimens, material for genetic analysis and photographs were also collected.
The vouchers are stored in the OBG’s herbarium. Temporary labels were used during
transportation and much of the information was typed straight into the database on
a lap-top computer in the field (Fig. 5). The database allows a link from the living
collection to the herbarium voucher, to provide a back-up specimen should the living
material fail for any reason.

PROPAGATION TECHNIQUES

After transport to the OBG nursery seeds were dried, cleaned and stored in the dark at
room temperatures. Species from the high mountain areas in northern Oman were stored
in a dark fridge at 10°C to provide stratification. A seed processing form was developed
that remains with the seed lot from the moment it arrives in the garden until the seeds are
sown. Prior to germination seeds are soaked in water for 24 hours and then directly sown
into standard 200 X 300mm seed trays with potting media. Smaller seeds are broadcast
into the trays but larger seeds are spaced using a template to form 40 holes in a tray. The
seed trays are watered daily, being soaked in large trays, to enable water to penetrate from
the bottom rather than from the top. The date of first germination is recorded. If germi-
nation occurs, young plantlets are pricked-out after reaching 50-100mm in height.
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Fig. 6 RBGE’s Nursery Supervisor, Peter Brownless, training OBG staff in vegetative propagation
techniques. Photo: Annette Patzelt.

Initial attempts at rooting cuttings by the OBG team were variable, so RBGE
staff were asked to visit Muscat in December 2006 in order to develop protocols for
vegetative propagation (Fig. 6). Peat moss and vermiculite (ratio 1:1) was decided upon
for the rooting media, the design of the propagation tunnels was modified to allow
better access and OBG staff were taught the importance of looking after the cuttings and
maintaining hygiene within a propagation environment.

It was believed to be important to start with less sophisticated methods of plant
propagation, as the rented facilities were basic and there was not the depth of skill and
experience within the OBG team. With the development of the staff and the move to
new nursery facilities on the OBG site in June/July 2008, however, the propagation
techniques and establishment and growth requirements will be expanded and, through
experimentation, precise production protocols will be developed for every species.

Overall, propagation to date has been successful, with much learned that will be
of use when the nursery expands into phase two. So far, 327 species from 68 different
families have been propagated or collected, representing 29% of the country’s flora
(Table 1). Eighty-five of the species are on the National Red List (Patzelt, 2008).
Appendix I summarizes the propagation success over the first two years. Initially,
success rates were not recorded accurately and were counted as ‘Very Poor’ (success
< 5%), ‘Poor’ (5-10%), ‘Medium’ (10-60%), ‘Good’ (60-80%) and ‘Very Good’
(> 80%).
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Month Tot:llllug :2:;5 i No. of species No. of families N(;.h(e)flile)(elc]i;ss ton
February 2006 0 0 0 0
April 2006 2,021 102 40 23
June 2006 6,398 131 44 31
August 2006 9,267 165 54 42
October 2006 10,626 167 59 45
December 2006 16,563 244 59 49
February 2007 16,695 269 62 49
April 2007 26,038 288 65 66
June 2007 34,797 300 65 76
August 2007 35,866 303 65 76
October 2007 37,858 314 66 76
December 2007 38,296 317 67 77
February 2008 49,352 321 67 80
April 2008 50,658 321 67 80
June 2008 51,851 327 68 85

NB: The total flora of Oman contains c. 1,200 species within 124 plant families. 261 species are currently
on the National Red List.

Table 1. Plant production and collection figures for the OBG nursery.

GROWING-ON PLANTS

After propagation, seedlings and rooted cuttings are potted-up and retained in a polythene
tunnel until clear signs of root formation are obvious. They are then transferred into the
larger polythene tunnel or shade structure. Whole plants, bulbs and tubers collected from
the wild are treated in the same way.

RBGE staff worked with the OBG team in December 2006 to develop a standard
OBG potting medium, consisting of peat moss, vermiculite and sweet soil (ratio 3:1:1)
and slow release fertilizer. All plants were then placed in a cooled, shaded greenhouse,
under a shade net providing 70% shade, and were watered daily. For succulents, plants
of sand dunes and bulbs, however, different soil mixtures were developed by the OBG
team: for succulents, coarse gravel and vermiculite (ratio of 1:1), for sand plants, sand
plus the standard OBG mix (ratio 1:1) and for bulbs, the OBG standard mix plus coarse
vermiculite and fine sweet soil is used (ratio of 1:2:1).

The propagation, growing and maintenance of so many different Omani plants from
a range of restricted and extreme environments (and which have never been previously
cultivated) has been a challenge and a huge learning curve for the OBG team but this has
been helped greatly through the horticultural support, consultancy and the teaching of
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Fig. 7 RBGE’s Leigh Morris reviewing the growth of a batch of wild collected
nursery at A Seeb. Photo: Annette Patzelt.

good maintenance and collection management techniques provided by Mark Richardson
(BGCI), Dr Mike Maunder (Fairchild Tropical Botanic Garden) and the horticulturists
from RBGE (Fig. 7). One of the key areas has been irrigation of plants from highly
diverse habitats. The arid climate in Muscat, especially during the hot summer months,
has increased the irrigation challenge and a couple of electrical power cuts have resulted
in water supply failures that have damaged part of the collection.

PRODUCTION LIST

A key part of the plant collection and propagation for OBG has been the development
of a detailed Nursery Production List, which lists the species and the size(s) and number
required, for all the habitat areas. During the early collection and propagation of plants
this list was basic but as more detailed habitat plans have been developed, the nursery
team has been able to draw up a more accurate schedule with respect to numbers
and types required. As with any nursery production list, however, it is still constantly
evolving and will not be finalized until the OBG detailed design phase is complete.

The production list also serves as a reference for the landscape design team, as to
which species are characteristic for which habitat. The use of the list as a tool during the
first years of the planning and development allows for coordination between collection,
cultivation and detailed design planning.
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