Joumal of
Marine Science
and Engineering

fabey

Article

Evaluation of Soil Organic Carbon Stock in Coastal Sabkhas
under Different Vegetation Covers

Ebrahem M. Eid '3+,

Arshad >, 10, Dhafer A. Al-Bakre *©,

Mohamed T. Ahmed !, Hanan Almahasheer * and Amr E. Keshta ¢

Department of Biology, College of Science, King Khalid Unéversity, Abha 61321, Saudi Arabia
quwrm of l-imy Faculty of Science, Kafrelsheikh University, Kafr El-Sheikh 33516, Egypt
College of King Khalid University,

Abha 61321, Suudi Anbu
Department, College of Science, Tabuk University, Tabuk 47512, Saudi Arabia
% Department of Biology, College of Science, Imam Abdulrahman Bin Faisal University (IAU),
Dammam 31441-1982, Saudi Arabia
Botany Department, College of Science, Tanta University, Tanta 31512, Egypt
* Cormespondence: ebrahem.eidiiscl kisedu.ex; Tel: +966-545741574

Abstract: There has been i focus on coastal as they have been
recognized as high ccosystem carbon stocks and are n the process of land conversion. The present
study aims different vers impact the soil organic carbon (SOC) stock in
coastal sabkhas. To this end, the uudy was carried out at ten sampling sites represent ten sabkhas in
Saudi Arabia’s southern Red Sea coast for two main goals: (1) ine the vertical
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0f SOC content, SOC density, and the soil bulk density (SBD) based on different vegetation covers,
and (2) to assess these locations’ SOC stocks. This study pmtn ll’ul sabkhas with different vegetation
covers had distinct pecified above, i BD di observed in sabkhas

with different vegetation covers, with the lowest mean values of sabkhas having >75-100% vegetation
cover and thebighest mean valucs of sabktas having 0-25% vegetation cover. The studied sabkdhad
s
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e in the total means of SOC density, SOC content, and SOC stock
in terms of different vegetation covers, with the highest mean values of sabkhas having >75-100%
vegetation cover and the lowest mean of sabkhas having 0-25% vegetation cover. The present study
is the first to focus on Saudi Arabia’s sabkha blue carbon stocks and its results can help add ta
the literature on sabkhas carbon stock, thus aiding relevant government agencies working towards
sabkhas public regarding sabkh. stocks, and
their part in climate change mitigation.
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The term “sabkha” (plural: Sabkhas) is Arabic for a coastal and inland saline mud
flat on playas that is developed by silt, clay, and sand deposits in shallow and often
extensive depressions [1]. These sabkhas tend to be drenched in brine [2). Sabkhas have a
geographically large habitat range, with its presence in Southeast Europe, the Californian
siliciclastic coast, North Africa, Mexico, Somalia, Morocco, Asia, the Middle East, Australia)
and the Arabian Peninsula [3,4]. Kinsman and Park [5] identified two types of sabkha
landforms: coastal sabkha and inland sabkha. Coastal sabkhas typically develop in arid
regions’ coastal areas that have high net evaporation and minimal soil washing because of
limited fmthwnrr supplies, poor soil drainage, and scanty rainfall [1]. Moreover, sabkhas
form ly 6% of the coastal areas in Gulf Cooperative Countries [6]. In Saudi

w0,

Arnbm nbldms are often found in the coastal areas and sometimes inland [1]. These
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1 | INTRODUCTION

Mosguitous (Diptess: Culicidae) ace the major vector fos most
of the deadly transmitted direases in the wodd [1, 2] affecting
moze than 700,000,000 people per yeas theoughout the wodd
[3]- Mosguitoes have long slender body with long legs and
piescing mouthpasts. Anopheles, Acdes, and Culex ace the theee
MOst COMMON MOIGKLO vector genesa. They ase biting Dip-
terans that suck blood from humans and other animals while
acting a5 cazmens of sevesal dueases. Most of these diseases,
such a3 malaca, flaciasis, dengoe, chikonguays, yellow faver,
Zika virss, etc., ase commonly spsead throughout the human
populations [4]. The resuegences of these diseases ace attub-
uted to multiple breeding sites in addition to ceristance among
mosquite populations due to cepeated usage of chemical

Absuact

Macine seaweeds ace known to have 1 potential role against microbial and pesticidal
activities. Ulva lactuca, 3 grean maccoalgae extract analysed through gas chromatography
mass spectrometry geveals 31 compounds. Resistance of mosquito vectors to syathetic
insecticider semains 3 major problem. Discovesing and appiving natuaal agents to act
against disease vectors 15 challenging The activitier of the extract and nano-fabricated
geeen synthesised silver nanopasticles wese checked for use aganst Aedes zegypti and
Culex pipiens. The cesde extract and ynthesised silves nanopacticles exhibited a notable
larvicidal effect, and very effective inkibition of pupal and adult emesgence. Inhibition of
adult emergence of Ar.aegypti was 97.7% and in Cu,pipions, it was 93.3%. Ous genotypic
study of Decxyribonucleic acid from treated larvas utilsing sandom pamess MA-09, MA-
12 and MA-26 cevealed damaged nucleotide sequences when compased with the conteols.
The antimicrobial sctivity of both the extaact and geeen spathensed masomatesials
showed prominent actvity against pathogesic deug resstant bactema Ovue results
contribste to farther development of sco-friendly insecticides with lower cest of prep-
anation. This could fantier contabute to fusther sreacch balping fatose genentions to be
free from these deadly disease-cavsing vectors and pathogenic microbes.

KEYWORDS
Aedes aeyyge, aveimicaobial, Culex figiens, RAPD, vectons

invecticides incceating ceristance among mosguite popslation
25 well as causing senous envizonmental polistion [3]. Thas, a0
altemative appeoach it needed to fight against moiquite
populations

Seaweeds have wide cange of biological apphications from
nutdition to therapestic applications in pharmacestical in-
dustaes, ste Ulva lactuca is a maceoalgae and an edible
seaweed found abundandy i the macne envizonment This
species it found practicall evecwhese in shallow wates,
including estsaces, theoughout the Wodd Ocean [6, 7). It has
wide scceptance in society because it is biodegeadable, aco-
friendly and cost effective. Reports have alio suggested that
seaweeds have potential insecticidal activity [5, 9). Stody of the
bicactive compounds prasent in eaweed can contabute to oue
knowledge of their mode of action in combating MOIqULD

prepect ated
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Abstract: Plant d i by spatial variables as well "
In this study, plant species and soil variables were investigated in five sites of Tabuk Province
(Saudi Arabia), namely Aldesah, Alzetah, Alawz, H:
structured sl variables (pH,cectrc conductiviy (EC), sl eture calcum, poasium, pmplm

phosphate, total ‘matter (OM), Atotal of
163 plant belong to 41 families and 124 e S ite. Diversityindices
including the species richness (alpha), evenness, Brillouin, Mmhwck. Margale, equitabily and
estimated Chao-1 i different among high values
in Sharma and Aldesah. The highest value o bea diversty was reported in Aldessh (0259 followed
by Sharma (0.171), & matrix (PCNM) analysis,

11 positive spuﬂ.\l vectors (variables) were found. However, after running the forward selection
ly 3 spatial vectors (PCNM 1 (adj-R® = 0043,

Fas201, ,v=nma),r-CNMﬂ.a, -R? = 0,027, F = 397, p = 0.006) and PCNM 3 (adj-R? = 0019,
F =336, p = 0.007)). The linear models between the selected spatial variables (FCNM vectors) and
soil variables were p In the first model, the first PCNM 1
ds sh ip with pH and dj-R? = 0175, p = 0.046). In the second
model the second PCNM 2 axis had a significant reltionship with OM and sodium (adj-R? = 0561,
P <0.001). Lastly, sodium was the only factor significantly correlated with the third PCNM 3 axis

(7, check for
" updates
Chtatom: Al-Mutaies, KA. Do

PSR s e This study will be a landmark as i is conducted a the inception of NEOM project in Tabuk region. SpualySrchnd S Vbl (R 0365, = 0002) hmmthwlmly&mvmﬂwdﬂmwwmm‘
St A Ao 1t il elp the suthorites regerrate plant di pH and potassium, which with PCNM 1,0M and
lodiversity and of the Tabuk Arid Region, Snds sodium, which were cornlated with PCNM 2, and sodisum, which was correlated with PCNM 3.
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are still limited and need further exploration. Recently. ._-.mmx«mha
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the baseline data of floea and fauna of this region.
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1. Introduction

of Arabia s y pas
and s the current hotspot for agricultural activities i the region. Tradi this region
-hmaluvmmmnawm)-dh-mmdmllsm)-hcllll It
deserts, valleys, coasts of the Red

Sea. and natural springs. Long shoreline of Tabuk Province is one of the most important
charactersstics that contributes about 35% of the western shoreline of Soudi

Arabla. It covers coastal cities, such as Hagl, Sharma, Duba, Al Wajh and Umluj, with

the Tabuk Province

comditin o the €
Abriticn (CC 5Y) berms e/
st cog e
an

(Figure 1).
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Saudi Arabia Mnhugennd and semi-arid area of more than 2 million km?, containing
ive habitats ing a unique plant diversity [1-3],

which has excl loll\eﬂnrndlhelndmgmw«ldwlde[”]
Studying of plant in classic ecological
studies, since the structure of the communities is .ub,««m to local and regional factors,
as well as to biotic and abiotic factors [5-7]. The response of the plant communities to
m environmental and spatial variables is complex (5], resulting in ambiguities in under-
Comyight. © 322 by the suoe NN dispersion, adaptation and distribution of plants under different scenarios [9,10]
Lo NP Bt Swtrtan FOT few decades, the ecological studies aimed to understand the dispersion of the plant
This arle s open cces acile COMMUunities through studying the spatial patterns and the underlying factors influenc-
dutribumd under the werme mnd I the diversity [7,11-13]. On the other hand, there is immense deterioration in plant
conditions of the Creative Commons  diversity, not only in the arid region, but in every region of the world, due to intensive
Atribution (CC BY) bamse (wpe//  anthropogenic activities, climate change, agriculture and urban development [10,14,15).
One of the most ob\ ious effects of the deterioration in plant diversity is extinction and

ion of the plant ities [14].
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15.2 Supporting land ecosystems through education
15.2.1 Events about sustainable use of land
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15.2 Supporting land ecosystems through education
15.2.2 Sustainably farmed food on campus
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15.2 Supporting land ecosystems through education
15.2.3 Maintain and extend current ecosystems’ biodiversity
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15.2 Supporting land ecosystems through education
15.2.4 Educational programmes on ecosystems
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15.2 Supporting land ecosystems through education
15.2.5 Sustainable management of land for agriculture and tourism (educational outreach)
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15.3 Supporting land ecosystems through education
15.3.1 Sustainable use, conservation and restoration of land (policy)
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15.3 Supporting land ecosystems through education
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15.3 Supporting land ecosystems through education
’ e 15.3.4 Alien species impact reduction (policies)
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15.3 Supporting land ecosystems through education
15.3.5 Collaboration for shared land ecosystems
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15.4 Land sensitive waste disposal
15.4.1 Water discharge guidelines and standards
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15.4 Land sensitive waste disposal
15.4.2 Policy on plastic waste reduction
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sty of b 15.4 Land sensitive waste disposal
15.4.3 Policy on hazardous waste disposal

Faculty of Pharmacy

Standard Operation Procedures for Laboratory waste disposal
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Filling of Standard application form, signed by:
1. Lab. Senior Staff
2. Head department Uni - - -
; ) niversity of Tabuk REQUEST FOR For S d Safe
3. FPUT Security & Safety Coordinator Faculty ciltfyPharmacy Q or ecum ‘g',,,._v“ ty unit
. - HAZARDOUS WASTE )
4. FPUT Senior administrator DISPOSAL Date Received
5. FPUT Dean Date Picked Up
ﬂ Please print neatly. Fill out all req plete forms will be returned.
DEPARTMENT: PRINCIPAL INVESTIGATOR/SUPERVISOR: | PI/SUPERVISOR LOCATION: Kingdom of Saudi Arabia l,_r""'i‘“\\ Aagaall el ASlesd|
| FPUT Security and Safety unit | DATE OF REQUEST: PERSON PREPARING FORM: PHONE #: FAX: Ministry of Education n el 55059
I LOCATION OF WASTE: University of Tabuk 2020 - 2026 T ol daols
ﬂ IDENTIFICATION/DESCRIPTION OF (s‘:lﬁssrqum:ir PH % SIZEANDTYPEOF | VOLUME or University Rector Anslondl il
WASTE CHEMICALS DO NOT USE g ’ CONTAINER WEIGHT in
FCHEMICAL STRUCTURES” Gas) (if iquid) (E.g.4iter, 250 ml, | CONTAINER (052) (-ov)
| FPUT Senior administrator | (Please Print) 5 gal, box, etc.) | (E.g. 100 ml, 850
gm, etc.)
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[ e
| UT - Support services directorate for collection and disposal
SPECIAL NOTES OR HANDLING INSTRUCTIONS:
..... ident hemicals i d complete 1o the best of my knowledge and that | have
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