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APPLICATION OF RAPD TECHNIQUE FOR THE CONSERVATION OF AN ISOLATED
POPULATION OF Capparis decidua

A.L. Abdel-Mawgood, A.M. Assaeed, T.I. Al-Abdallatif

ABSTRACT

Capparis decidua is a rangeland plant species growing in isolated regions in Saudi Arabia. The populationin
Rawdhat Khuraim was noticed to suffer from lack of new regeneration, in addition to excessive grazing which may
reduce the size of the population and reduce the genetic variability. RAPD markers were used to study genetic diversity
in this population and a control population. Two criterion were used to study the genetic diversity in population in
Rawdhat Khuraim. The first was cluster analysis and genetic distance, and the second was the percentage of
polymorphic alleles. Cluster analysis showed that coefficient of similarity within Rawdhat Khuraim popul ation (84-93%)
is a lot larger than between Rawdhat Khuraim and the control population (77%). In addition, the percentage of
polymorphic alleles in population of Rawdhat Khuraim was 45.8, which is within the range of other endangered plant
species. This indicates that the population in Rawdhat Khuraim is isolated, suffering from narrow genetic base and of a
particular conservation concern.
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INTRODUCTION _
Successful management and preservation

1 apparis decidua (known as ker or tandab) natural populations depend on accurate assessihel

solated 1S c"lattr_ange_lansd p(;é.”j; sg_emesdgr;)r\]/wngl enetic diversity to address questions regardi
ISolated popuiations In saudi Arabla and otnerParty e, atic relationships among individuals as well

of the thCJr(de. In Slagdl Arig'a’ It |fhfound ”: F;lyaasd levels and structure of genetic variation. In marar,

ﬁ?] Iso'ate pop;u ai(')%n Ln € nfhr ertn p}arR_o dl uhm't knowledge of population genetic structure provides
uraim, nearly m northéast of Riyadn City.piqiqrical perspective of evolutionary changes th

The plant is under heavy browsing from goats an haracterize a species and allow to predict he

camels. It is feared that excessive grazing may tea populations will respond to future events of naltur

a decrease in population size and therefore, mﬁe&nd artificial origin  (Wallace, 2002). Genetic

from the gengtic consequences of bein_g_ an iSC’Iat%‘fk/ersity within a population is considered to ke «
small population. This plant has medicinal valuegreat importance for possible adaptation

Youlrll_g partz ?;: thbe pil<a_nts a!éeta%p"ed th Ic_ure ;ﬁm environmental changes and consequently for lo
Swelling and the bark 1S said to be usetuiin asthm oy gyrvival of a species (Hanski and Ovaskainne

Genetic diversity in natural populations is2000). In another word, the loss of genetic vanat
being lost rapidly due to the process of climatén a population leads to increasing number
change and deforestation. Both factors havhomozygous individuals within a population which i
contributed to reducing the size of naturalassociated with lack of individual fitness (Ellestd
populations, eliminated local populations, orand Elam, 1993). Thus the quantification of gene
fragmented earlier continuous populations into nonvariation is currently regarded as a primary goal
viable fragments. The preservation of geneticonservation efforts and accounts for the curre
diversity both within and among natural populationaitilization of genetic information in conservation
Is a fundamental goal of conservation biology (Keip According to Haines (1994), technologies like
and McConchie, 2000). isoenzymes; Restriction Fragment Leng
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Polymorphisms  (RFLPs); Random  Amplified MATERIALSAND METHODS
Polymorphic DNAs (RAPD's); DNA cloning and, Plant Materials:
more recently, micro-satellites must be included in Samples. for DNA extraction were collecte

forestry research. In the last ‘?'eca.‘de _the use ﬂfom twelve plants from Rawdhat Khuraim. Twi
molecular markers to study genetic diversity, anel t additional plants from another population in Madir

systematics and the _genetics of pc_)pulations antlespe (960 Km. west of Riyadh) were used as a contr
at the DNA and protein levels, has increased greatl Plant materials were juvenile parts of the plant

In recent years, a series of techniques ankgaves, if present. Plant materials were washesrale
genetic markers have been developed to analyze atmmies with distilled water before subjecting t
estimate genetic diversity, but no single technigue lyopholization. Lyopholized materials were grourtd |
universally ideal; each available technique has botfine powder.
strengths and  weaknesses (Mueller ang)N A Extraction:

Wolfenbarger, 1999). Diffgrent methodologies using DNA was extracted from dried plant materia
molecular markers are widely used to analyze theyonw milligrams of Ilyophilized powder was use
pattern of variation within and among naturaI]cor ge

. ) . nomic DNA extraction using the DNeasy Pla
populations of tree species. Among the various rrnakf,avIini Kit (Qiagen Inc., Mississauga, ON, Canad

systems, RAPDs are one of the most popular DNA_‘éccording to the manufacturer's directions. Exé@ct

based approaches (Martin and Hernandez Bermejgna was s
guantified by spectrophotometer followe
2000; Bekesswt al., 2002). Further, RAPDs are the by dilution to 25 ng pL—1 for RAPD analysis.

least technically demanding and offer a fast method
for providing information from a large number of RAPD Technique:
loci, particularly in species where no study has Twelve different RAPD primers were used i
previously been undertaken. Moreover, the diversitihis study. A list of these primers is presentethisie
assessed with RAPDs is comparable with that.- Amplification of PCR was carried out in a 2b
obtained with other technigues such as isoenzymegaction mixture with 25 ng of genomic DNA usin
(Hamrick and Godt, 1990) or RFLP (Wet al., RAPD-PCR beads (Amersham, USA) according
1999). Advantages of RAPDs include suitability forthe manufacturer's direction. Optimal amplificatio
work on anonymous genomes, applicability to workconditions for RAPDs were one cycle of 5 min ¢
where limited DNA is available, efficiency and low 94°C (initial denaturation), followed by 45 cycle$
expense (Hadryst al., 1992). This technique can be 30 seconds at 94°C (denaturation), 1 min at 36
used to determine taxonomic identity, assess kinsh{annealing) and 2 min at 72°C (extension). A fin:
relationships, detect interspecific gene flow, gpal step of 10 min at 72°C ensured full extension of :
hybrid speciation, and create specific probes. Als@amplified products. The RAPD bands were separa
RAPDs have applications in the identification ofin 2.0 % agarose gel, stained in ethidium bromiuk a
hybrid maize variety from the pattern of thevisualised by UV transillumination.
correspor_ldir_lg parents (AbdeI-Maw_goetchI,. 2_006). Data Analysis:
Some limitations exist, however, owing to theirklax To examine the genetic relationship within th
reproducibility and the |dent|cal_ patterns produdsd population, a dendrogram was constructed using
homozygous and heterozygous individuals. UPGMA analysis as implemented by NTSYS-p
The main aim of this study was to use RAPDVersion 2.02c (Rohlf, 1997). The PCR data genera
markers to identify the genetic diversity presenfrom the fourteen individual plants were scored idt
within an isolated population ofapparis decidua and 1. For each genotype, the presence of a banc
and to use this information for better managemenar its absence (0) was scored.
and conservation of this population.

172



A.L. Abde-Mawgood et al.

Table 1. List of RAPD primers used in this study.

Primer Nucleotide sequences
RAPD 1 5' CACACCGTGT '3
RAPD 2 5 GTCCTCGTGT '3
RAPD 3 5" ACGGTTCCAC '3
RAPD 4 5 GTCTTGGGCA '3
RAPD 5 5' GTCACCTGCT '3
RAPD 6 5 GGCGCGTTAG '3
RAPD 7 5' GACGAGCAGG '3
RAPD 8 5' GGCTGCCAGT '3
RAPD 9 5 TGGAGTCCCC '3
RAPD 10 5' CCCGTCTACC '3
RAPD 11 5' ACCGTCCGT '3

RAPD 12 5' TGACCAGGCA '3

RESULTSAND DISCUSSI ON genome and a good assessment of the gen

diversity. The number of bands per primer varie
Understanding of the genetic structure of grom 3 to 15. Figure 1 is a representative agagese
species is essential for defining strategies atidr&  for PCR products of the RAPD primer number 2.
for its management in a sustainable use, thgendrogram showing genetic interrelationship amo
establishment and management of plantations, am§dividuals of Rawdhat Khuraim and betwee
genetic improvement and conservatiorandex sitl.  Rawdhat Khuraim and the control population
The present situation of ti& decidua population in  presented in Figure 2. The dendogram shows teat
Rawdhat Khuraim attracted our attention since n@4 individuals can be divided into two groups, t
new individuals appeared in the last 15 years thadina group (Ml and MZ) and the Rawdh:
working there. In addition, this population sufferskhuraim group (K1-K12). Genetic similarity betwee
from excessive grazing which may reduce théndividuals of Rawdhat Khuraim was very high an
population size and consequently decreasing genetige coefficient of similarity ranged from 84 to 93%
variability in this population. To our knowledgéwet Thijs indicated that individuals in Rawdhat Khurair
first study that used molecular techniques tgopulation are quite similar. Moreover, coeffidief
characterize the genetic diversity among a pomriati similarity between Rawdhat Khuraim and the contr
of Cappris decidua was by Abdel-Mawgoodt al.,  population was 77% which is a lot lower than amo
2005. individuals of Rawdhat Khuraim. Genetic similarit

The 12 random primers generated a total of 3between Rawdhat Khuraim and the contr
RAPD polymorphic and 46 monomorphic loci Population was used as an indication of how mu
ranging in size from 1670 to 280 bp. This set af lo 9enetic diversity is present in the population und
is expected to give a good Samp”ng of the tota$tUdy This indicates that the pOpUIation in Rawdr
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Khuraim has very low genetic variation between itendangered species, this population still has dmot
individuals. In another study, Fet al., (2003) used genetic diversity that should be able to f
RAPD technique for the analysis of genetic divgrsit environmental variation. However, the excessi
in Changium smyrnioiddes, an endangered plant, andgrazing, and human activities that damage its hgbi
the similarity coefficient of different populationf may make the populations of these species decre
the same plant ranged from 0.22 to 0.89 with am size and their habitats be island-like in disition.

average of 0.31. Since the population @. decidua in Rawdhat

Another criterion used to study the level ofKhuraim is isolated, it has therefore no way
genetic diversity in Rawdhat Khuraim was theincreasing its genetic diversity thought immigratio
percentage of polymorphic loci. As indicated ahoveln addition, field surveying showed that thi
the 12 random primers generated a total of 73 RAPPopulation size was around 200 individuals onlytdde
polymorphic and 60 monomorphic loci. This meansiot shown). Ellstrand and Elam (1993), indicate
that the percentage of the polymorphic loci in thehat, in isolated populations, genetic drift magiuee
population under study is 54.87. It is useful togenetic variation, increase levels of inbreedingl a
compare the level of genetic variation@ decidua consequently, reduce the potential of a species
with other plants with a similar life history, adapt to environmental changes. This indicates t
geographic range, and breeding system using RAPibe population in Rawdhat Khuraim may be ¢
techniqgue. For example the percentage of thparticular conservation concern as it is unlikety
polymorphic loci within the individuals in this sty  recover from any stochastic extinction events tf
was 45.8 (39 RAPD polymorphic and 46may occur.
monomorphic loci). The percentage of polymorphic
loci in other endangered plant species, e.§.
smyrnioides was 69% (Fuet al., 2003), Lactoris
fernandezziana was 24.5% (Brauneet al., 1992),
Paeonia suffruticosa was 22.5% andPaeonia rockii
was 27.6% (Peét al., 1995), andDacydium pierrei
was 33% (Suet al., 1999). This indicates th&l.
decidua population in Rawdhat Khuraim may fall
within the range of endangered plant specie
Generally speaking, althouglC. decidua is an

The application of molecular biological
techniques for studying genetic diversity betweed a
among natural populations is an emerging applioati
in conservation biology providing an appropriat
focus for conservation management or monitorir
(Newton et al., 2002). Our results showed that th
population at Rawdhat Khuraim may merit individug
conservation attention. This population appearseo
%articularly distinctive and should perhaps &
accorded highest priority for conservation.
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Figure 1. Cluster analysis showing the interrelationshipswben control population (M1 and M2) ant
Rawdhat Khuraim population (K1 to K12) Gapparis decidua.

Figure 2. Amplified DNA fragments from 12 individuals from Rdhat Khuraim (k1 to K12), and two

individuals from the control population in Madingll and M2). M is Molecular weight standard:
(100 bp ladder) are shown in the far left lane.
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