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Opportunities and challenges
The dense network of health facilities
under RNTCP and existing HMIS, the
already in place case-management guidelines for asthma and COPD are the
important assets that favour the development of PAL strategy. However, lack
of political commitment, scarce resources
like trained manpower and other inputs
like drugs and equipment, poor smoking
cessation services and weak referral and
counter-referral system are the major
challenges that need to be tackled during
strategy development.

Conclusion
PAL provides a comprehensive package
for a wide range of respiratory conditions,
covering both technical and managerial
aspects. A symptom-based systematic approach like PAL will help practitioners

as well as the health system to handle
patients and also provide them with better care. PAL guides a clinician to interpret key signs and symptoms, diagnose
and determine the degree of severity,
provide adequate treatment and, if necessary, give proper referral advice. It also
strengthens the health care delivery system and health resource management
through better coordination and standardized procedures.
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Importance of seed banking and herbarium collections in biodiversity
conservation and research: a new initiative in the United Arab
Emirates
Sanjay Gairola, Tamer Mahmoud, Arvind Bhatt and Ali A. El-Keblawy
In recent years, the demand for conservation of plant genetic resources has risen
due to habitat loss and perceived climate
change. It is speculated that under the
current conditions of rapid climate
change, a catastrophic loss of genetic
diversity is likely to occur1. Natural plant
populations serve as repositories of
genetic diversity. Seed collection is one
of the most practical and effective ways
for preservation of wild populations of
native plants. It is evident that plant species are already endangered by habitat
loss, and the additional threats posed by
climate change make plant conservation
even more challenging2. Seed banking is
one of the most widespread and valuable
ex situ approaches to conserve and store
seeds that could be a valuable source for
habitat restoration and species conservation purposes. The seed banks have also
been considered an increasingly important component of the international
efforts to preserve plant biodiversity.
Despite being regarded as an infertile
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desert, the United Arab Emirates (UAE)
hosts a unique fauna and flora that show
remarkable adjustments to survive harsh
environmental conditions with physiological, behavioural and morphological
strategies3. Plants species found in the
UAE are adapted to several environmental stresses, such as salinity and high
temperature that can reach up to 50°C
during summers. In the UAE, approximately 700 plant species have been
recorded from diverse habitats4,5. Many
of the plants of the UAE that cannot tolerate the very harsh temperatures in summers, are present on the top of the high
mountains. If the global warming process
has already started, the temperatures
would increase, even at the top of these
mountains, and consequently many of
these plants could become extinct.
Therefore, seed banking is an important
step towards safeguarding plant biodiversity in the region.
In 2009, the Sharjah Research Academy established the Sharjah Seed Bank

and Herbarium (SSBH) laboratory at the
University of Sharjah, the first such formal laboratory in the history of the UAE.
The SSBH laboratory aims to collect
seeds and bank the entire flora of the
UAE, with multiple populations sampled,
as well as to build up comprehensive herbarium collections for the region. Field
work to collect seeds and herbarium
specimens has been underway since
2009, with a series of joint collection
trips involving staff from the Royal
Botanic Garden, Kew, UK. So far, more
than 1000 vouchered seed collections
have been made, representing more than
340 species6. Although total seed quantity is important, the genetic representativeness of the collection is a more
important indicator of the value of a
collection for recovery purposes. Keeping this in view, our seed collection
strategy attempts to capture more genetic
diversity of species throughout their geographic distribution. Seeds are collected
using internationally accepted standards
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so that the stored seed can be used effectively for conservation purposes. Once
seeds have been collected, the basic
sequence of events is to dry, clean and
count them, and then package them for
long-term frozen storage. Like the Kew
seed bank, we store most of our seeds at
–18°C, which can be easily achieved
with standard home deep-freezers. Duplication at different locations is a safeguard
against accidental loss of collections at
one location. Therefore, some of our collections are duplicated for safe-keeping
in the Millennium Seed Bank at Kew. To
manage our collections, we have selected
BRAHMS (Botanical Research and
Herbarium Management System, http://
herbaria.plants.ox.ac.uk/bol/brahms/Software), a free database program specifically for cataloguing and managing plant
collections across the world. However,
the development of herbarium database
for our collection using BRAHMS is
underway.
Herbaria are storehouses of irreplaceable knowledge and help catalogue biodiversity which makes it possible to
compare specimens from different localities and therefore are considered key
resources for plant classification and
nomenclature. At SSBH, so far more
than 1000 herbarium collections have
been made from over 300 species to
guide future collection efforts as well as
add to the data on the flora of the UAE.
Some of these plants are rare, threatened
or poorly known and some are expected
to be first-time records. During plant
exploration trips, six species, namely
Echiochilon callianthum (Boraginaceae),
Centaurium tenuiflorum (Gentianaceae),
Boerhavia erecta (Nyctaginaceae), Limonium stocksii (Plumbaginaceae), Aristida
mutabilis (Poaceae) and Chaenorhinum
rubrifolium (Scrophulariaceae) have
been reported for the first time from the
UAE. In addition, several collections
remain unmatched with species known
from the UAE and await determination,
potentially representing more new
records for the country. By taking the
initiative to protect the national interest
in plant cataloguing, mapping and conservation, we can safeguard our biodiversity before it is too late. Further,
many important medicinal plants are
found in the region and therefore
research on medicinal plants needs more
attention in the future. A complete list of
medicinal plants will serve to complement past, present and future works on

traditional knowledge of medicinal
plants in the UAE, which is still far from
complete. Among other research priorities, there is an urgent need for comprehensive national databases on alien plant
species. As plant invasions are considered as a major threat to biodiversity,
herbarium records can be used more frequently for research and management of
plant invasions in the UAE.
The SSBH intends to establish a plant
molecular laboratory. We find it important to benefit from plant materials of all
the native species that are collected in
the seed bank and herbarium, where
plant DNA can be used in different studies for the current and future generations.
The major aims of the laboratory are to
establish DNA barcoding as an identification tool for all plants of the UAE,
establish a DNA bank for them and study
plant genomes of native plants for identification and isolation of important genes,
especially those that would help plants
tolerate high salinity levels and temperature as well as drought conditions. Traditional taxonomists, who rely on fieldwork
and morphological study as core aspects
of their work, are few in number7. Consequently, DNA barcoding technique has
the potential to be used for species identification; even if only small samples are
available from the plant8. Adding the database of our proposed barcoding project
to the now well-established Consortium
for the Barcode of Life9 (CBOL,
http://barcoding.si.edu), will help us link
with larger global databases.
In the UAE, studies on seed germination requirements of species, types and
levels of seed dormancy and effects of
different environmental stresses on seed
germination are mainly published
through SSBH10–16. So far, these studies
have reported the impact of several environmental factors such as light, temperature, salinity, storage conditions and
maturation time on germination and seed
dormancy of several desert plants. Besides these aspects, currently at SSBH
ongoing research is focused to understand how to extend the survival periods
under storage conditions, especially for
recalcitrant seeds that do not survive drying and freezing during ex situ conservation. Research activities in this area are
mainly intended to optimize the quality
of the collections stored in the seed bank.
Future work will study the relationships
between plant traits and seed dispersal,
as well as structure and dynamics of soil
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seed banks for understanding how desert
plants will interact and maintain biodiversity in the face of climate change.
Summarizing, in our efforts to conserve plants of the UAE, we are collecting seeds from wild plant populations
and maintaining them in seed banks for
research and long-term conservation purposes. So seed banking can be viewed as
a conservation activity to safeguard
against extinction of species in the wild.
At SSBH, our banked seeds are being
used to understand the biology and ecology of important species to determine the
best way to germinate the seeds and to
overcome the complicated dormancy
mechanisms. Setting up such a seed bank
and herbaria in other regions/countries
will contribute in safeguarding biodiversity and strengthen the research activities
in biological and conservation sciences.
It will largely serve for research, conservation, restoration/rehabilitation programmes and educational purposes. Our next
step in the SSBH is to build partnerships
with other seed banks and herbaria in the
Middle East. The target is to enhance the
genetic diversity in our seed bank especially for species growing in different
countries in the Middle East.

1. Safriel, U. N., Volis, S. and Kark, S., Isr.
J. Plant Sci., 1994, 42, 331–345.
2. Hawkins, S. J. et al., Climate Res., 2008,
37, 123–133.
3. Tourenq, C. and Launay, F., Manage.
Environ. Qual., 2008, 19, 283–304.
4. Ansorge, W. J., New Biotechnol., 2009,
25, 195–203.
5. Jongbloed, M. V. D., The Comprehensive
Guide to the Wild Flowers of the United
Arab Emirates, Environmental Research
and Wildlife Development Agency, Abu
Dhabi, United Arab Emirates (UAE),
2003.
6. Karim, F. and Fawzy, N., Flora of the
United Arab Emirates, UAE University
Publication, Al-Ain, UAE, 2007.
7. Heller, T. and El-Keblawy, A., Seed
Conservation in Sharjah, UAE. Royal
Botanic Gardens, Kew, UK, 2013.
8. Valentini, A., Pompanon, F. and Taberlet, P., Trends Ecol. Evol., 2009, 24,
110–117.
9. CBOL, Plant Working Group. Proc. Natl.
Acad. Sci. USA, 2009, 106, 12794–
12797.
10. El-Keblawy, A. and Al-Ansari, F., Can.
J. Bot., 2000, 78, 279–287.
11. El-Keblawy, A., Seed Sci. Technol.,
2004, 32, 943–948.
12. El-Keblawy, A. and Al-Rawai, A., J.
Arid Environ., 2005, 61, 555–565.
1049

COMMENTARY
13. El-Keblawy, A. and Al-Shamsi, N., Seed
Sci. Technol., 2008, 36, 679–688.
14. El-Keblawy, A., Al-Ansari, F. and AlShamsi, N., Plant Growth Regul., 2010,
62, 163–170.
15. El-Keblawy, A., Al Neyadi, S. S., Rao,
M. V. and Al-Marzouqi, A., Seed Sci.
Technol., 2011, 39, 364–376.
16. El-Keblawy, A., Grass Forage Sci.,
2013, 68, 288–296.

UAE, for providing the necessary facilities;
Mohamed Hassan and Mohamed Fiaz
(SRA) for their help in seed collection and
seed cleaning; and Royal Botanic Gardens,
Kew for plant identification. A.B. thanks the
Gulf Organization for Research and Development, Doha, Qatar for encouragement and
support.

ACKNOWLEDGEMENTS. We thank the
Sharjah Research Academy (SRA), Sharjah,

Sanjay Gairola* and Tamer Mahmoud
are in the Sharjah Seeds Bank and Her-

barium, Sharjah Research Academy,
Sharjah, United Arab Emirates (UAE);
Arvind Bhatt is in the Gulf Organization
for Research and Development, P.O. Box
210162, Doha, Qatar; Ali A. El-Keblawy
is in the Department of Biology, Faculty
of Education in Al-Arish, Suez Canal
University, Egypt. Present address: Department of Applied Biology, Faculty of
Science and Sharjah Research Academy,
University of Sharjah, Sharjah, UAE.
*e-mail: drsanjaygairola@gmail.com

CURRENT SCIENCE
Display Advertisement Rates
India
Size

Full page

Half page

Tariff (Rupees)*
No. of
insertions

Inside pages
B&W

Inside cover pages

Colour

Full page
Half page

Colour

B&W

Colour

1

12,000

20,000

18,000

30,000

25,000

35,000

2

21,600

36,000

32,000

54,000

45,000

63,000

4

42,000

70,000

63,000

1,05,000

87,000

1,20,000

6

60,000

1,00,000

90,000

1,50,000

1,25,000

1,75,000

8

75,000

1,25,000

1,15,000

1,90,000

1,60,000

2,20,000

10

90,000

1,50,000

1,35,000

2,25,000

1,85,000

2,60,000

12

1,00,000

1,65,000

1,50,000

2,50,000

2,10,000

2,90,000

1

7,000

12,000

2

12,500

22,000

4

23,750

42,000

Quarter page: 4,000 per insertion (in Rupees)
Note: For payments towards the advertisement
charges, Cheque (local/multicity) or
Demand Drafts may be drawn in favour of
‘Current Science Association, Bangalore’.

6

33,500

60,000

8

42,000

75,000

10

50,000

90,000

12

55,000

1,00,000

Other
Countries
Size

B&W

Back cover pages

We also have provision for quarter page display
advertisement:

Tariff (US $)*
Inside pages

Inside cover pages

Back cover pages

No. of
insertions

B&W

Colour

B&W

Colour

B&W

Colour

1

300

650

450

750

600

1000

6

1500

3000

2250

3500

3000

5000

1

200

325

6

1000

2000

*25% rebate for Institutional members
Contact us: Current Science Association, C.V. Raman Avenue, P.B. No. 8001, Bangalore 560 080 or E-mail:
csc@ias.ernet.in
Last date for receiving advertising material: Ten days before the scheduled date of publication.

1050

CURRENT SCIENCE, VOL. 105, NO. 8, 25 OCTOBER 2013

