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S weetpotato (Ipomoea batatas) a stor-
age tubers root belongs to the morn-
ing-glory family is the sixth important
food crop. World-wide, sweetpotato is
cultivated over 9 million hectares with a
total yield of 105 million tons annually
(FAO, 2014). In Egypt, sweetpotato is one
of the most widely grown root crops. It is
grown in upper-Egypt, Nubaria, Kafr El-
Sheikh and Monofia, with a total produc-
tion of 320,000 tons (FAO, 2014). The
distribution of sweetpotato over a wide-
range of environmental conditions ranging
from tropical, subtropical and moderate
climate, altitudes from sea level to 2.500
meters reflect its wide range of biodiversi-
ty (The World Bank, 2011). Improving
quality and yield is an important target for
increasing the economic value of
sweetpotato. The ability to improve
productivity and agronomic characters
through breeding programs depend on
assessing the genetic variation of
sweetpotato cultivars and their genetic
relationship to other genotypes. In addi-
tion, studying of genetic diversity supports
the conservation of genetic resources. On
the other hand, DNA molecular markers
techniques detect specific locations at the
DNA level that differ among cultivars or
improved species. Therefore, they play a
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crucial role in all aspects of plant breed-
ing, and widely used to estimate genetic
diversity. Compared to conventional
phenotyping methods, molecular markers
are stable in plant tissues regardless of
environmental influences (Luo et al.,
2016). DNA fingerprinting has become an
important tool for assessment of biodiver-
sity, germplasm management, identifying
markers for useful traits, studying gene
diversity and variation within breeding
populations and differencing between
plant species and cultivars.

Three different DNA-based mark-
ers including random amplification of
polymorphic DNA (RAPD), amplified
fragment length polymorphism (AFLP),
and selective amplification of microsat-
ellite polymorphic loci (SAMPL) were
used in the assessment of the diversity and
generation of DNA fingerprints for culti-
vars. They are used to detect polymor-
phism occurring on the genome sequence
level. All of these methods rely on the use
of oligonuceleotide primers to produce
PCR fragments using genomic DNA as a
template, resulting in multi-locus banding
patterns that are recorded following elec-
trophoretic separation and visualization. A
number of different molecular assays have
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been applied in sweetpotato including
RAPD (Connolly et al., 1994; Zhang et
al., 1998; He et al., 2006; Moulin et al.,
2012; Lee et al., 2015), AFLPs (Zhang et
al., 2000; Elameen et al., 2008; Liu et al.,
2012), inter simple sequence repeats,
ISSRs (Hu et al., 2003; He et al., 2007),
SAMPL (Tseng et al., 2002) and simple
sequence repeat markers, SSRs (Gichuru
et al., 2006; Ngailo et al., 2016).

In this study, RAPD, AFLP and
SAMPL were used to study the polymor-
phism among ten sweetpotato germplasm
to generate fingerprint profile to each cul-
tivar and studying the genetic relation-
ships among these accessions. The ability
of these different types of molecular
marker techniques to detect and measure
the genetic diversity of sweetpotato
germplasm under investigation was com-
pared.

MATERIALS AND METHODS

Plant materials

In this study two Egyptian local va-
rieties (Abees and Mabrouka) and eight
germplasm of sweetpotato Ipomoea
batatas (L.) Lam. obtained from the Inter-
national Potato Centre (CIP), Lima, Peru
and selected according to their productivi-
ty, chemical characteristics, and organo-
leptic properties (EL-Bastawesy et al.,
2008) were used (Table 1).

DNA extraction

Genomic DNA was extracted from
young leaf materials using modified

CTAB method (Doyle and Doyle, 1990).
Purity and concentration of DNA was
assessed by the NanoDrop ND-1000 Spec-
trophotometer (Thermo-Fisher, Waltham,
Ma, USA).

RAPD analysis

The DNA amplification protocol
was performed as described by Williams
et al. (1990). A total of 40 arbitrary 10-
mer primers (Operon Technology, Inc.,
Alameda, CA, USA), were used in the
detection of polymorphism among
sweetpotato cultivars and accessions (Ta-
ble 2). PCR reactions were carried out in a
total volume of 25 pl containing 20 ng
genomic DNA, 200 puM dNTPs, 1 uM of
primer, 1X PCR buffer, 2.5 mM MqgCl,,
and 2 units of Tag DNA polymerase (MBI
Fermentas Inc., Wisconsin, USA). Reac-
tion was performed on a GeneAmp PCR
System 9700 (PE Applied Biosystems,
USA).

The PCR amplification conditions
included an initial denaturation step at
94°C for 5 minutes followed by 40 cycles
of denaturation for 1 minute at 94°C and
one minute of annealing at 36°C and 2
minutes of extension at 72°C and suc-
ceeded by 7 minutes of incubation at
72°C. Samples were stored at 4°C till
analysis

PCR products were separated on
1.4% agarose gels in TAE buffer stained
by 0.5 g/ml ethidium bromide and pho-
tographed under UV light. The 1 kb DNA
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ladder (Fermentas, Gene Ruler) was used
as a molecular size standard.

AFLP analysis

The AFLP protocol was performed
as described by Vos et al. (1995) using the
AFLP kit system | (Invetrogen, Carlsbad,
California, USA) according to the manu-
facturer’s procedure with minor modifica-
tion. The DNA (500 ng) was digested with
EcoRI and Msel perior to ligation with
EcoRI and Msel adapters to generate tem-
plate for amplification. Preamplification
was carried out with +1-primers each car-
rying one selective nucleotide (EcoRI + A,
Msel + C) using polymerase chain reac-
tion (PCR). Selective AFLP amplification
was carried out with EcoRI + 3 primers
and Msel +3 primers and the diluted PCR
products from the preamplification. Pri-
mers combinations that were used are pre-
sented in Table (2). PCR products were
separated by electrophoresis on a denatur-
ing 6% polyacrylmide gel in 1 x TBE
buffer (Tris-Boric acid-EDTA) at 50 W
for 1.5 hr. The SILVER SEQUENCE®
DNA Staining Reagents Cat # Q4132
(Promega Corporation, Wisconsin, USA)
was used to detect bands in a polyacryla-
mide gel according to the manufacturer’s
protocol.

SAMPL analysis

SAMPL analysis is a modification
of AFLP methodology to amplifying mi-
crosatellite loci using generic PCR pri-
mers (Witsenboer et al., 1997). The selec-
tive amplification uses one AFLP primer

in combination with a primer complemen-
tary to microsatellite sequences primer
(Table 3). The thermo cycle conditions
were used as described by Vos et al.
(1995) with minor modifications (Karimi
and Kafkas, 2011) using GeneAmp PCR
System 9700 (PE Applied Biosystems,
USA). PCR products were separated and
stained like AFLP analysis.

Data analysis

Amplified products for RAPD,
AFLP and SAMPL markers were scored
visually on the basis of the presence or
absence of bands as ‘1’ or ‘0°, respec-
tively. To compare the discriminatory
power of these techniques for diversity
assessment in sweetpotatoes, genetic pa-
rameters such as number of observed al-
leles (Na), number of effective alleles
(Ne) (Hartl and Clark, 1997), Shannon
index (1) as a measure of gene diversity
(Shannon, 1949) were calculated by the
POPGENE software version (1.32) (Yeh
et al.,, 1997) and the polymorphic infor-
mation content (PIC), as a value of a
marker for detecting polymorphism within
a population, was estimated by the Power
Marker software version (3.25) (Liu and
Muse, 2005) according to Botstein et al.
(1980). Average number of alleles per
locus, allele frequency (p;), expected
heterozygosity (H), effective number of
alleles per locus (ne) were calculated as
described by Morgante et al. (1994). Also,
the multiplex ratio (MR), that represent
the total number of loci detected per assay
and the effective multiplex ratio (EMR)
was defined as the average number of
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polymorphic loci detected per assay were
calculated, according to Powell et al.
(1996). The marker index (MI) was used
to calculate the overall utility of a marker
system depending on the formula; MI =
EMR x PIC (Powell et al., 1996; Arizio et
al., 2009; Tonk et al., 2011). The relation-
ships between the distance matrixes were
analyzed by the Power Marker program
according to Mantel (1967). Pairwise
comparison of genotypes, based on the
presence (1) or absence (0) of unique and
shared polymorphic products was used to
generate similarity coefficients using sta-
tistical software package STATISTICA-
SPSS (Stat Soft Inc.). The similarity coef-
ficient was used to construct a
dendrogram by the un-weighted pair
group method with arithmetic averages
(UPGMA according to Nei and Li (1979).

RESULTS AND DISCUSSION

The PCR-based marker technolo-
gies (RAPD, AFLP and SAMPL) were
used to estimate the level of polymor-
phisms among ten sweetpotato germplasm
used in this study, to generate fingerprints
to each cultivar, to estimate the genetic
relationships among these genotypes and
compare the ability of these different
technologies to estimate genetic similarity
among sweetpotato germplasm.

Polymorphism revealed by RAPD analy-
sis

Sweetpotato germplasm were ana-
lyzed using 40 RAPD primers, out of
which 18 produced high number of poly-
morphic and reproducible fragments. The-

se primers generated a total of 213 dis-
crete amplified DNA fragments in all
samples, with an average of 21.3 ampli-
fied DNA fragment per accession (Table
2). The number of fragments ranged from
6 to 21 with an average of 11.8 fragments
per primer. A 68.1 % of the total frag-
ments were polymorphic with an average
of 8.1% markers per primer, 14.5% per
genotype which indicated a high level of
polymorphism among the genotypes stud-
ied (Moulin et al., 2012). A maximum
number of polymorphic fragments (17)
were amplified with primer OPM-18
while primer OPA-10 revealed the lowest
polymorphism (2) (Table 2). The size of
the amplified fragments also varied with
the different primers and ranged from 150
to 2300 bp. These primers clearly distin-
guished all of the 10 sweetpotato
germplasm (Fig. 1). This was in agree-
ment with da Silva et al. (2014) who ana-
lyzed 52 sweetpotato genotypes from the
North east of Brazil using nine RAPD
primers. These primers generated a total
of 50 fragments (100% polymorphic). The
highest numbers of fragments were 10.
Moulin et al. (2012) studied fifty-nine
sweetpotato samples from rural properties
from Brazil and 19 from local markets
using 18 primers. Out of 150 amplified
bands, 145 were polymorphic with an
average of 8.1 polymorphic fragments per
primer. He et al. (2006) tested 30 RAPD
primers on 108 sweetpotato accessions
and obtained 218 polymorphic markers,
with an average of 7.3 polymorphic bands
per primer. They suggested that spontane-
ous mutations might be the cause for this
high level of genetic variations detected in
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the studied sweetpotato accessions.
Gichuki et al. (2003) utilized 11 primers
on 74 sweetpotato accessions from differ-
ent regions of the world. They found 71
polymorphic markers, with a mean of six
polymorphic bands per primer. Sagredo et.
al. (1998) found that analysis of 28 culti-
vars from all over the world revealed pol-
ymorphic bands with all 18 RAPD pri-
mers tested. Averaging 6.9 polymorphic
bands per primer, total of 124 bands were
scored. These results confirm that
sweetpotato exhibits high genetic varia-
tion. Based on these results, the RAPD
technique is considered efficient for de-
termining the genetic variability of
sweetpotato germplasm.

Polymorphism as revealed by AFLP
analysis

AFLP analysis of the sweetpotato
germplasm, using the five primer combi-
nations, gave a total of 344 selectively
amplified bands, ranging in size from 50
bp to 650 bp (Fig. 2). Table (3) summa-
rizes the number of bands amplified for
different primer combinations and per-
centage polymorphism detected in the 10
sweetpotato germplasm. The number of
amplified bands per primer combination
ranged from 48 to 83 with an average of
68.8 bands per primer and 34.4 per geno-
type. A 71.8% of the total fragments were
polymorphic with an average of 49.4 per
primer. The highest percentage of poly-
morphism (86%) was obtained using pri-
mer  combination  (E-ACC/M-CTA),
whereas, the lowest percentage of poly-
morphism (63%) was detected by primer

combinations (E-ACG/M-CAG), (Table
3), confirming the high multiplex ratio
produced by AFLP marker. Figure (2)
illustrated AFLP profile generated by pri-
mer combination E-ACT + M-CAG. The-
se estimates agreed with those of Zhang et
al. (2000); He et al. (2006); Elameen et al.
(2008); Wang et al. (2011) and Liu et al.
(2012) who concluded that the multiplex
ratio obtained from AFLP was higher than
that for other techniques. Cao et al. (2014)
analyzed 98 sweetpotato varieties from
China using 17 AFLP primer combina-
tions which revealed a total of 410 poly-
morphic bands with an average of 24.12
polymorphic bands per primer combina-
tion.

Polymorphism as revealed by SAMPL
analysis

Two ISSR primers were used in
combination with one Msel primer to
genotype the sweetpotato germplasm (Ta-
ble 3). The method combined the high
multiplex ratio of AFLP with the high
level of variability of SSRs.  These
SAMPL primer pairs gave 85 polymor-
phic bands out of a total 132 bands, with
an average of 65 bands per primer pair.
When considering the SAMPL primer
combinations in which the same Msel
primers were used in the combination with
primer number 6, based on AC repeats, it
generated fewer (62 bands) but more pol-
ymorphic (70.9%) than the other one,
which is based on G repeats as shown in
Table (3). The size of amplification prod-
ucts ranged from 50 to 650 bp. Figure (2b)
shows a SAMPL fingerprint obtained with



388 AMINA A. MOHAMED et al.

primer combination (AC)s AYG/M-CTA).
Tseng et al. (2002) obtained greater poly-
morphism in sweetpotato using 12
SAMPL primer pairs to analyze the genet-
ic relationships between 22 elite cultivars
of sweetpotato [Ipomoea batatas (L.)
Lam.] used in polycross breeding in Tai-
wan. They also found that SAMPL mark-
ers was efficient compared to other mo-
lecular marker methods, such as RAPD
and SSR markers, in assessing the genetic
relationships of sweetpotato cultivars.
Tosti and Negri (2002) reported that the
AFLP and SAMPL techniques appear to
be more efficient than the RAPD tech-
nique in the analysis of limited genetic
diversity among the cowpea landraces
tested.

Genetic similarity

To estimate the genetic diversity in
the evaluated germplasm, amplified data
from each marker system was used for
calculation of genetic distance matrices.
The UPGMA algorithm was used for
grouping all germplasms based on their
genetic distances. Dendrograms represent-
ing most probable genetic relationships
between cultivars are presented in Fig.
(3A, B, C and D). The genetic similarity
estimates (GSEs) obtained varied depend-
ing on the DNA marker technique used:
with RAPDs, GSEs ranged from 0.655
(Abees and acc #199035.7) to 0.939 (acc
#199015.14 versus acc #199026.1) (aver-
age 0.797). As for AFLPs, GSEs ranged
from 0.749 (Tainung versus Japones
Tresmecino) to 0.936 (acc #199015.14
versus acc #199026.1) (average 0.843).

SAMPL markers revealed GSEs which
ranged from 0.742 (Abees versus acc
#199062.1) to 0.928 (acc #199015.14 ver-
sus acc #199026.1) (average 0.835). All
analysis confirmed the appreciable genetic
similarity ~ present in  sweetpotato
germplasm. However some germplasm
evaluated in this study were shown to be
very closely related and the highest degree
of genetic similarity was observed be-
tween (acc  #199015.14 and acc
#199026.1) within all the three markers
used. The GSEs from combined data for
three markers presented in Table (4)
summarizes all information obtained.

The mean genetic similarity of
0.797 obtained in our study is not very
different from the value of 0.691 found
among sweetpotato cultivars in Taiwan
(Tseng et al., 2002), and much closer to
the value of 0.709 among Tanzanian
sweetpotato accessions (Elameen et al.,
2008) and significantly higher than the
value found when examining accessions
from South America (0.588) (Zhang et al.,
1999). The dendrograms obtained using
the data from each marker system and the
data combined displayed similar, but not
identical, germplasm distribution. The
dendrogram for RAPD (Fig. 3-A) was
similar to those of AFLP and SAMPL
dendrograms with some differences in the
positioning of some accessions. The
dendrograms classified the ten
sweetpotato genotypes into two main clus-
ters. Cultivars Abees and Mabruka were
grouped separately in the first cluster
based on AFLP and SAMPL markers,
while Abees was allocated to a specific
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group based on RAPD. Four major clades
were formed in the second main cluster.
The first clade shared acc #199015.14, acc
#199026.1 and Beuregard. Tainung and
acc #199035.7 assembled together in the
second clade. The Fourth clade shared acc
#199062.1 and Japones Tresmecino,
demonstrating that there was good corre-
spondence between the results generated
with these three types of markers. Con-
struction of the general dendrogram using
the combined data (Fig. 3-D) using the
three sets of molecular markers was very
similar to those obtained separately with
each marker and the dendrograms from
AFLP and SAMPL data were the most
similar to the general dendrogram. The
phylogenetic tree dendrogram showed that
the 10 germplasm could be classified into
two major groups. The first group consist-
ed of two accessions. The second group
consisted of 3 subgroups acc #199015.14;
acc #199026.1 and Beuregard were con-
gregated together while acc #199015.14
and acc #199026.1 were closer. Second
subgroup had three genotypes (Santo
Amaro, Tainung and acc # 199035.7),
while the third subgroup consisted of
#199062.1 and Japones Tresmecino.

In general, observed groups were
expected, based on previous knowledge of
the geographical origin of studied culti-
vars. Liu et al. (2012) found that the
AFLP-based genetic distance ranged from
0.0546 to 0.5709 with an average of
0.3799. The dendrogram based on AFLP
markers indicated that sweetpotato
germplasm coming from the same regions
or sharing the same parents were clustered

in the same groups. A moderate mean
genetic distance of 0.58 was also found
among sweetpotato genotypes from China,
the world’s leading producer (He et al.,
2006). In contrast, Gichuru et al. (2006)
observed low diversity among some East
African sweetpotato genotypes probably
because of the small number of accessions
collected from few districts and also fewer
number of SSR primers (four primer
pairs) used in the study. Similar low di-
versities were observed among the
sweetpotato genotypes from Tanzania
(Elameen et al., 2008), Papau New Guinea
(Zhang et al., 1998), and the United States
(He et al., 1995). The relatively high ge-
netic diversity of sweetpotato in Uganda
can be attributed to their self-
incompatibility leading to chance seed-
lings in farmers’ fields and vegetative
propagation of the crop and directed selec-
tion in the crop for various uses such as
human food, livestock feed, and poultry
feed coupled with new introductions and
mutations. In cluster analysis of Tanzani-
an elite sweetpotato genotypes for re-
sistance to sweetpotato virus disease and
high dry matter content, Tairo et al.
(2008) observed two major groups with a
low genetic similarity of 0.52. In addition,
significant differences between genotypes
and genetic distance ranging from 0.26 to
0.80 were reported during morphological
characterization of eight genotypes of
Solanum retroflexum (Jacoby et al., 2003).
A cluster analysis using morphological
and simple sequence repeat markers sepa-
rated some Kenyan sweetpotato genotypes
into two major groups (Karuri et al.,
2010).
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Comparisons between marker systems

RAPD, AFLP, and SAMPL tech-
niques are useful tools for assessing genet-
ic similarity in sweetpotato, but the degree
of resolution depends on the technique.
Each marker system was able to discrimi-
nate among the materials analyzed. Com-
parative analysis presented in Table (5)
summarizes all information obtained. The
total number of assays was 18, 5 and 2
primer combinations for RADP, AFLP
and SAMPL, respectively. The total num-
ber of bands ranged from 132 for SAMPL
to 344 for AFLP. An average number of
8.1 polymorphic bands per assay unit were
identified for RAPD, while for AFLP, this
number increased to 49.4. The higher
marker index value observed for AFLP in
comparison to RAPD and SAMPL is the
result of a relatively high multiplex ratio.
The effective number of alleles per locus
(Ne) was quite similar for each marker
system, but owing to the differences in the
effective multiplex ratio values the marker
index was higher for the AFLP and
SAMPL systems than that for the RAPD
system.

All markers showed a high degree
of similarity in dendrogram topology,
though with some difference in the posi-
tioning of some genotypes of the sub-
cluster. The dendrograms constructed us-
ing RAPD, AFLP and SAMPL were cor-
related using the Mantel test (Mantel,
1967), giving a correlation coefficient of
0.46 (RAPD and AFLP), 0.56 (SAMPL
and AFLP) and 0.57 (SAMPL and RAPD)
(Table 4), thus showing a moderate degree

of correlation between the results obtained
with the three types of markers. Teulat et
al. (2000) reported the comparison of the
four molecular marker systems (AFLP,
SAMPL, ISSR and RAPD) revealed
SAMPL to be the best as it generated the
highest percentage of polymorphism and
high MI. The capability of SAMPL mark-
ers lies in the detection of hyper variabil-
ity in the microsatellite region. The meas-
ure of overall efficiency of a marker sys-
tem remains the MI which is highest for
SAMPL and the AFLP and SAMPL tech-
niques appear to be more useful than the
RAPD technique in the analysis of limited
genetic diversity among the cowpea land-
races tested reported by Tosti and Negri
(2002). However Costa et al. (2016)
found that AFLP seemed to be the best
suited molecular assay for fingerprinting
and assessing genetic relationship among
genotypes of Dactylis glomerata when
compared with RAPD and ISSR. The re-
sults demonstrated that RAPD, AFLP and
SAMPL markers could be successfully
utilized for genetic classification, DNA
fingerprinting and the elimination of du-
plicates in sweetpotato germplasm col-
lections preserved in gene banks.

SUMMARY

The ability to improve productivity
and agronomic traits of sweetpotato
through breeding programs depends on
assessing the genetic variation of their
germplasm and genetic relationship to
other genotypes. In addition, studying
genetic diversity supports the conservation
of genetic resources. In this study, three
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different DNA-based markers, random
amplification of polymorphic DNA
(RAPD), amplified fragment length poly-
morphism (AFLP), and selective amplifi-
cation of microsatellite polymorphic loci
(SAMPL) were used for fingerprinting
and detecting genetic variation for ten
germplasm of sweetpotato. Results indi-
cated that RAPD assays using 18 primers
produced 213 bands, 145 of which were
polymorphic with a percentage of 68.1%.
AFLP using five primers yielded 344 am-
plified products with a percentage of
71.8% polymorphism. SAMPL using two
primers combinations amplified 132 bands
in which 85 being polymorphic represent-
ing 64.4%. Genetic relationship was esti-
mated using Dice’s coefficient values be-
tween different accessions, ranging from
0.655 to 0.939 in RAPD, 0.749 to 0.936 in
AFLP, and 0.742 to 0.928 for SAMPL.
The UPGMA algorithm was used for
grouping all germplasm based on their
genetic distances. In total, the three mo-
lecular marker systems were compared on
the basis of multiplex ratio, marker index
and average heterozygosity and revealed
that AFLP was the best-suited molecular
assay for fingerprinting and assessing ge-
netic relationships. All analysis confirmed
the relatively high genetic diversity pre-
sent in sweetpotato germplasm used. Also,
distinct DNA fingerprinting profile could
be obtained with all the three molecular
marker systems. These results clearly in-
dicate the usefulness of DNA fingerprint-
ing for the identification of sweetpotato
germplasm, and their potentiality to elimi-

nate accessions duplicates from gene
banks around the world.
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Table (1): The sweetpotato genotypes were used in the study and their country of origin.

S. code CIP accession no. Genotypes Country of origin
1 - ABEES Egypt
2 - MABROUKA Egypt
3 440132 BEAUREGARD USA
4 420009 JAPONES TRESMECINO Peru
5 400011 SANTO AMARO Brazil
6 440189 TAINUNG 64 Taiwan
7 199015.14 - Peru
8 199035.7 - Peru
9 199062.1 - Peru
10 199026.1 - CIP

Table (2): List of RAPD primers, total number of bands, number of polymorphic bands and
percentage of polymorphism.

primer | sequence (5-3) | (i | PR | o )

OPA-10 GTGATCGCAG 7 2 29
OPB-03 CATCCCCCTG 6 4 67
OPB-16 TTTGCCCGGA 11 8 73
OPB-17 AGGGAACGAG 13 9 69
OPB-18 CCACAGCAGT 14 9 64
OPB-19 ACCCCCGAAG 10 8 80
OPB-20 GGACCCTTAC 13 11 85
OPC-04 CCGCATCTAC 19 13 68
OPC-05 GATGACCGCC 10 5 50
OPC-07 GTCCCGACGA 16 13 81
OPC-09 GTCCCGACGA 9 67
OPC-16 CACACTCCAG 15 53
OPC-17 TTCCCCCCAG 7 43
OPC-20 ACTTCGCCAC 21 13 62
OPD-06 ACCTGAACGG 83
OPG-02 TCTCCCTCAG 83
OPM-01 GTTGGTGGCT 10 60
OPM-18 CACCATCCGT 20 17 85

Total 213 145 68
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Table (3): Primer combination sequences and Levels of polymorphism for AFLP and

SAMPL analysis.
Serial Primer comb. | Total no. | Monomorphic | Polymorphic | % of Polymor-
no. Sequence of bands Bands bands phism
1 E-ACG/M-CAG 75 28 47 63.0%
2 E-AAG/M-CTA 60 21 39 65.0%
3 E-ACC/M-CTA 78 11 67 86.0%
4 E-AAC/M- CAG 83 25 58 70.0%
5 E-AGG/M-CTT 48 12 36 75.0%
Total (5 primers) 344 97 247 71.8
6 |(AG)sYG/M-CTA 62 18 44 70.9 %
7 | (AC)sYG/M-CTA 70 29 41 58.6 %
Total (2 primers) 132 47 85 64.4 %

Table (4): Genetic similarity matrix among the 10 sweetpotatoes as computed according to
Nei and Li's coefficient from combined data.

Matrix File Input
o
L] <t 'E =
Genotypes = @ o < 8 £ 2 5 S
e 8 |g|g| g < 2|8]|s8
s 2/ 8|8 32| | =|¢g|¢8
= S| 21 8| 5|33
wn
Abees .803
199015.14 791 | 762
199026.1 784 | 760 | .936
Beauregard 778 | 765 | .798 | .827
Santo Amaro | .763 | .752 | .775 | .786 | .800
Tainung 784 | 757 | .786 | .788 | .815 | .818
199035.7 J75 | 739 | 792 | 805 | .810 | .796 | .817
199062.1 Jg74 | 761 | 777 | .800 | .793 | .782 | .767 | .811
420009 772 | 764 | 783 | .785 | .781 | .774 | 783 | .793 | .847
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Table (5): Levels of polymorphism and comparative information obtained with RAPD,
AFLP and SAMPL markers.

Value
Parameter

RAPD AFLP SAMPL

Number of assay units 18 primer > p.r|m§r 2 p'rlme.:r
combinations combinations

Total number of bands (Multi-
plex ratio) 213.00 344.00 132.00
Number of polymorphic bands 145.00 247.00 85.00
Polymorphism% per assay 68.10 71.80 64.40
Effective multiplex ratio (EMR) 8.00 49.40 42.50
Number of observed alleles (Na) 1.7240.45 1.65+0.48 1.65c +0.48
Etfective number of alleles per 1.4740.38 1.42 +0.38 1.40 +0.37
locus (Ne)
Polymorphic information con-
tent (PIC) 0.22 0.19 0.19
Marker index (MI) 1.60 9.39 8.08
Shannon index (1) 0.41 0.36 0.35
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Fig. (1): RAPD patterns profile of the ten sweetpotato genotypes as descriped by different
RAPD primers (M18, C4, S3 and S5, respectively). M = 1 kb DNA marker, 1-10
sweetpotato germplasm number according to the list in Table (1).

A B
M 1 23 4 5 6 7 8 9 10M M 1 2 3 4 5 6 7 8 9 10

Fig. (2): PCR patterns proflle of the ten sweetpotato genotypes as described by different A)
AFLP combination E-ACG/M-CAG and B) SAMPL combination (AC)sYG/M-
CTA. M =100 b DNA marker, 1-10 sweetpotato germplasm number according to
the list in Table (1).
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Fig. (3-A): Dendrogram for the 10 sweetpotato germplasm using UPGM according to Nei
and Li's coefficient (Nei and Li, 1979). Constructed from the RAPD data.
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Fig. (3-B): Dendrogram for the 10 sweetpotato germplasm using UPGM according to Nei
and Li's coefficient (Nei and Li, 1979). Constructed from the AFLP data.
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Fig. (3-C): Dendrogram for the 10 sweetpotato germplasm using UPGM according to Nei
and Li's coefficient (Nei and Li, 1979). Constructed from the SAMPL data
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Fig. (3-D): Dendrogram for the 10 sweetpotato germplasm constructed from the combined
data of AFLP, RAPD and SAMPL markers using (UPGMA) according to Nei
and Li's coefficient.



