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ABSTRACT

In the present paper genetic relationships of twenty varieties of cashew are described on the basis of morphological
characters and RAPD (Randomly Amplified Polymorphic DNA) markers. Results obtained for the phenotypic characters
based on similarity coefficient were divided into four clusters with 70% similarity. By means of similarity coefficients
(S,). cluster | was found to consist of twelve varieties. Cluster |l consisted of asingle variety, NRCC-1, cluster Il con-
sisted of six varieties and cluster IV had only one variety, Vridhachalam-2. The analysis started by using RAPD markers
that allowed us to distinguish 20 varieties. A total of 80 distinct DNA fragments ranging from 0.2 to 3.0 kb were ampli-
fied by using 11 selected random 10-mer primers. Genetic similarity analysis was conducted for the presence or absence
of bands in the RAPD profile. Cluster analysis clearly showed that 20 varieties of cashew grouped into two major clus-
ters based on similarity indices. The first major cluster comprised one minor cluster. The other major cluster was divided
into two sub-minor clusters, one sub-minor cluster having three varieties and the other sub-minor cluster was represented
by 15 varieties. Among the 20 varieties, Ullal-3 and Dhana (H-1608) showed the highest similarity indices (87%). It was
noted that Vengurla-2 and Vengurla-3 were not grouped into a single cluster but Vengurla-4 has 82% similarity to Vengurla-3.
The variety Vengurla-2 has very close similarity (85%) with variety Vridhachalam-3 (M-26/2). The analysis of genetic
relationships in cashew using morphological traits and RAPD banding data can be useful for plant improvement, descrip-

tions of new varieties and also for assessment of variety purity in plant certification programmes.
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Cashew (Anacardium occidentale L.) is an important
tropical tree belonging to the family Anacardiaceae and
native to tropical America, from Mexico and West Indies
to Brazil and Peru. The cashew tree is also pantropical,
especially in coastal areas. Major producers of cashew
nuts are India, Tanzania, Mozambique and Kenya. How-
ever, its production is constrained by low and variable
nut yields, nut quality and susceptibility to pests and
fungal diseases, particularly Helopeltis and powdery
mildew, even though efforts have been made to improve
this crop through breeding and other agronomic mea-
sures since 1950 (Northwood and Tsakiris 1967). Cashew
yields are reported to range from 0—48 kg/tree, with an
average yield of 800—-1000 kg/ha. Genetic improvement is
limited by the lack of knowledge of genetic diversity of
the indigenous germplasm of both India and other coun-
tries. Moreover, breeding of cashew is mostly based on
traditional methods of selection of useful traits which in
turn are phenotypes such as nut size, nut weight, sex
ratio, length of panicle and yield performance (Mneney
et al. 2001). Although classical phenotype features are
still extremely useful, the efficiency of selection may be
reduced by developmental stages or by environmental
effects on measured traits. Broadening the genetic base
by introducing new alleles present in exotic germplasm
(Faenza et al. 1982) and a systematic exploitation of het-
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erosis (Masawe 1994) have been suggested as means to
overcome some of the problems. Identification of paren-
tal lines to exploit heterosis and to introduce valuable
characters into the cashew breeding programme will re-
quire more reliable information about the level of genetic
similarity of gene pools available around the world
(Mneney et al. 2001). Apart from this, cultivar identifica-
tion is mainly based on morphological traits. This ap-
proach has, however, limited usefulness since the
variation in morphological traits is influenced by envi-
ronmental factors. Therefore polymorphic markers are
needed for identification of varieties, for estimation of
genetic similarity among and between the populations or
varieties. RAPD analysis primarily detects differences in
the nuclear genome because there are large numbers of
unique nucleotide sequences available for primer bind-
ing in the nuclear genome relative to organellar genomes.
An RAPD assay is the cheapest method for identifica-
tion of the genotypes within a short period and also re-
quires only a limited amount of DNA. The development
of randomly amplified polymorphic DNA markers, gener-
ated by the polymerase chain reaction (PCR) using arbi-
trary primers, has provided a new tool for the detection
of DNA polymorphism (Williams et al. 1990). RAPD anal-
ysis has also been used to study the genetic relationship
in a number of tree species (Ziegenhagen et al. 1993, Kra-
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bel etal. 1998, Casas et al. 1999, Ravishankar et al. 2000,
Rout et al. 2003). In this paper we investigate genetic sim-
ilarity of 20 varieties of cashew by using morphological
characteristics and RAPD markers.

MATERIAL AND METHODS

Plant materials. Leaves of twenty varieties of Anacar-
dium occidentale Vars. BPP-2, BPP-3, BPP-4, BPP-8 (H-2/
16), Vridhachalam-2 (M-44/3), Vridhachalam-3 (M-26/2),
Ullal-2, Ullal-3, Vengurla-2, Vengurla-3, Vengurla-4, Vengur-
la-7,H-320, Madakkathara-1 (BLA-39-4), Dhana (H-1608),
Kanaka (H-1598), Priyanka (H-1591), Jhargram-1, NRCC-1
and NRCC-2 were collected from each variety individually
in an ice box from a Cashew Orchard maintained by the
Orissa University of Agriculture and Technology, Bhu-
baneswar, Orissa, India. About ten individuals of each
variety were selected for determination morphological
characteristics and DNA isolation.

Morphological characteristics. Data on morphologi-
cal characters such as number of laterals per sq. meter,
number of flowering laterals per sq. meter, length of pan-
icle, sex ratio, number of nuts per panicle, nut weight,
shelling percentage and yield per plant were recorded for
three years. For numerical classificatory analysis, general
similarity coefficient (S) of Gower (1971) was used as
a measure of resemblance between different operational
taxonomic units and S_ values were calculated according
to Sneath and Sokal (1973). Based on the matrix of S ; val-
ues, dendrograms were constructed using the UPGMA
(unweighted pair group method using arithmetic aver-
age) technique in one of the SAHN (sequential, agglom-
erative, hierarchic, non-overlapping) clustering methods
(Sneath and Sokal 1973).

DNA extraction. Total DNA was extracted from semi-
mature leaves (2.5 g) by a modified method of Rout et al.
(2002). DNA quantifications were performed by visualis-
ing bands under UV light, after electrophoresis on 1.0%
(w/v) agarose gel. Resuspended DNA was then diluted
in sterile distilled water to 5 ng/ul concentration for use
in amplification reactions.

Primer screening. Forty 10-mer primers, correspond-
ing to kits A, B, D and N from Operon Technologies
(Alameda, California), were initially screened using five
varieties to determine the suitability of each primer for
the study. Primers were selected for further analysis
based on their ability to detect distinct, clearly resolved
and polymorphic amplified products within the varieties
of cashew. To ensure reproducibility, the primers gener-
ating no, weak, or complex patterns were discarded.

PCR amplifications. A set of forty random decamer
oligonucleotides purchased from Operon Technologies,
Inc. (Alameda, California, USA) was used as single prim-
ers for the amplification of RAPD fragments. Polymerase
Chain Reactions (PCR) were carried out in a final volume
of 25 pl containing 20 ng template DNA, 100uM each
deoxynucleotide triphosphate, 20 ng of decanucleotide
primers (M/S Operon Technology, Inc., Alameda, CA
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94501, USA), 1.5mM MgCl,, 1x Taq buffer [10mM Tris-
HCl (pH 9.0), 50mM KCl, 0.01% gelatine] and 0.5 U Taq
DNA polymerase (M/S Bangalore Genei, India). Amplifi-
cation was achieved in a PTC 100 thermal cycler (MJ Re-
search, USA) programmed for a 4 min denaturation step
at 94°C, followed by 45 cycles of denaturation at 94°C for
1 min, annealing at 37°C for | min and extension at 72°C
for 2 min, finally at 72°C for 10 min. Amplification prod-
ucts were separated alongside a molecular weight mark-
er (1 kb ladder, MBI Fermentas, USA) by electrophoresis
on 1.2% agarose gels run in 0.5X TAE (Tris Acetate
EDTA) buffer, stained with ethidium bromide and visua-
lised under UV light. Gel photographs were scanned
through Gel Doc System (Gel Doc. 2000, BioRad, USA)
and the amplification product sizes were evaluated us-
ing the software Quantity One (BioRad, USA).

Data were recorded as presence (1) or absence (0) of
band from the examination of photographic negatives.
Each amplification fragment was named by the source of
the primer (Operon, Advanced Biotechnologies), kit let-
ter or number, primer number and its approximate size in
base pairs. Bands with similar mobility to those detected
in the negative control, if any, were not scored. Similarity
index was estimated using the Dice coefficient of similar-
ity (Nei and Li 1979). Cluster analyses were carried out
on similarity estimates using UPGMA (unweighted pair-
group method using arithmetic average) in NTSYS-PC,
version 1.80 programme (Rohlf 1995).

RESULTS AND DISCUSSION
Morphological characters

Eight morphological characters of twenty varieties of
cashew are presented in Table 1. Based on morphologi-
cal characters, the twenty varieties of cashew were clas-
sified using similarity coefficients. Results obtained for
a dendrogram based on similarity coefficients were divid-
ed into four clusters with 70% similarity (Figure 1). By
means of similarity coefficients (S ), the phenon level, the
genotypes were broadly grouped into four clusters, i.e.
cluster I comprising 12 varieties, cluster II consisting of
a single variety (NRCC-1), cluster III having six varieties
and cluster IV with one variety only (Vridhachalam-2). At
75% phenon level, cluster I, the largest cluster, was fur-
ther divided into three sub-clusters (IA, IB, IC) and clus-
ter I1I into two groups, IIIA and ITIIB. Sub-clusters 1A, IB
and IC were multivariate groups containing four (Vrid-
hachalam-3, Ullal-2, Vengurla-7, BPP-8), five (Vengurla-3,
Dhana, Vengurla-4, H-320, NRCC-2) and three (Vengur-
la-2, Kanaka, Madakkathara-1) genotypes, respectively.
When the phenon level was drawn at 80%, IB and IC were
further divided into two groups, IB, IB, and IC , IC,, re-
spectively. Cluster IIIA was further divided into three
groups, namely IIIA (Ullal-3), IIIA, (Priyanka), IIIA,
(BPP-2, BPP-3 and BPP-4). Cluster analysis of twenty
varieties of cashew is represented in Figure 1. In sub-
cluster TA, the varieties Vridhachalam-3 (M-26/2) and
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Table 1. Morphological characteristics of twenty varieties of cashew (Anacardium occidentale L.)

_ No. of No. of  Length of = gey No. of  Net weight  Shelling Yield

Variety laterals/m?  flowering panicle ratio nuts/panicle (2) (%) (kg/plant)
laterals/m? (cm)

BPP-2 19.31 16.75 21.10 0.61 2.95 5.20 27.45 3.42
BPP-3 13.56 11.62 21.45 0.45 3.05 5.11 28.67 3.68
BPP-4 17.69 12.62 17.12 0.38 2.5 5.17 29.78 2.85
BPP-8 23.33 22.25 18.80 0.14 4.85 7.98 29.65 11.60
Vridhachalam-2 26.12 24.88 12.62 1.12 3.35 5.33 31.20 2.65
Vridhachalam-3 (M-26/2) 20.50 19.94 19.38 0.18 3.97 5.93 29.70 6.67
Ullal-2 23.19 19.62 19.85 0.20 3.98 6.38 28.60 4.57
Ullal-3 16.56 15.12 19.98 0.41 5.00 7.28 30.15 3.58
Vengurla-2 22.56 22.12 20.57 0.55 6.40 4.56 32.00 7.50
Vengurla-3 23.94 23.31 22.25 0.79 4.60 8.43 26.50 8.82
Vengurla-4 24.25 23.42 18.60 0.40 4.68 7.70 27.92 7.40
Vengurla-7 23.38 20.62 19.47 0.29 3.30 8.78 30.50 4.43
H-320 19.81 18.44 18.10 0.43 3.72 7.77 27.10 6.75
Madakkathara-1 20.75 19.31 14.77 0.55 5.32 5.39 28.62 7.40
Dhana (H-1608) 25.12 22.81 20.45 0.39 4.22 7.98 26.50 9.95
Kanaka (H-1598) 22.06 20.19 18.85 0.86 4.97 5.66 31.12 8.50
Priyanka 17.83 15.69 17.17 0.77 2.65 6.75 28.00 6.50
Jhargram-1 21.00 19.38 20.25 0.10 1.00 6.23 28.85 1.23
NRCC-1 20.06 16.75 24.24 0.16 1.55 7.33 30.45 2.12
NRCC-2 22.88 20.19 20.12 0.75 3.40 8.27 28.57 6.47
SE (mean) 0.806 0.795 0.553 0.038 0.265 0.128 0.435 0.306
CD 5% 2.385 2.353 1.636 0.112 0.784 0.378 1.287 0.905

Four individuals/variety, three replications

Ullal-2 were closely associated at 90% similarity by
a moderate number of flowering laterals, length of pani-
cle, sex ratio and number of nuts/panicle. The varieties
Vridhachalam-3 and Ullal-2 were 80% similar to varieties
BPP-8 and Vengurla-7. In sub-cluster IB,, the varieties
Vengurla-3 and Dhana (H-1608) were 86% and 83% simi-
lar to sub-cluster IB, having the varieties H-320 and
NRCC-2. The varieties Vengurla-3 and Dhana (H-1608)
were 82% similar to Vengurla-4. Sub-cluster IC, com-
prised the variety Madakkathara-1 (BLA-39-A), which
was characterised by high sex ratio, low nut weight and
moderate yield per kg. Further, the varieties BPP-2, BPP-3
and BPP-4 showed 78% similarity to Priyanka (H-1591),
75% similarity to Ullal-3 and 70% similarity to the variety
Jhargram-1. The variety Vridhachalam-2 (M-44/3) formed
the highest major cluster with 58% similarity to the other
19 varieties.

Molecular characters

The primer screening resulted in 11 primers that
showed good amplification (Table 2) and 18 random prim-
ers that did not give any amplification products. Other
11 primers showed amplification but the intensity of the
fragments was very low. The reproducibility of amplifi-

178

cation products was tested on template DNA from three
independent extractions of three clones using leaf sam-
ples in different seasons. The amplification profiles of
total genomic DNA from 20 varieties with 11 random prim-
ers produced 80 consistent RAPD markers, ranging in
size from 0.2 to 3.0 kb, out of which 16 were monomor-
phic. The number of produced DNA fragments ranged
from 4 to 12 in primers OPN-12 and OPA-2. The pattern of
RAPD profiles produced by primers OPA-03, OPA-02,
OPN-05 and OPA-09 is shown in Figure 2. Among the
12 fragments amplified by primer OPA-12, two unique
bands of 2.13 kb and 1.05 kb were present in the variety
BPP-2 that clearly distinguished it from the other variet-
ies. Similarly, another unique band of 0.612 kb was ob-
served in NRCC-1 with primer OPA-2. The primer OPA-03
produced six amplified bands, out of which two were
polymorphic and four were monomorphic. Two unique
bands of 1.47 kb and 0.40 kb appeared in NRCC-2 and
Ullal-3 with primer OPA-7. Some of the primers (OPA-08,
OPA-09 and OPN-12) gave only four fragments in each
variety of cashew. The results also indicate that the prim-
er OPN-13 produced one unique band (1.75 kb) in BPP-2
which was different in other varieties. Three unique
bands (1.77, 1.44 and 1.04 kb) were present in the variety
Jhargram-1 with primer OPN-14. In BPP-3, eight amplified
bands appeared including one unique band having 1.5 kb
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with primer OPN-3. The primer OPN-5 showed distin-
guished fragments in different varieties of cashew, out
of which nine were polymorphic bands. These similarity
coefficients were used to generate a tree from cluster
analysis by UPGMA method (Figure 3). The cluster anal-
ysis indicates that 20 varieties of cashew can be grouped
into two major clusters based on similarity indices. The
one major cluster comprises one minor cluster having one
variety only, BPP-2. The other major cluster is divided
into two sub-minor clusters, one sub-minor cluster hav-
ing three varieties, BPP-4, BPP-8 (H-2/16) and NRCC-2,
and the other sub-minor cluster is represented by 15 va-
rieties. The variety BPP-2 showed about 70% similarity
to the variety BPP-3. Each variety and all varieties could
be identified by 11 random 10-mer primers. Among the
20 varieties, Ullal-3 and Dhana (H-1608) showed the
highest similarity indices (87%). The results indicated
that Vengurla-2 and Vengurla-3 were not grouped into
a single cluster but Vengurla-4 showed 82% similarity to
Vengurla-3. The variety Vengurla-2 has very close simi-
larity (85%) to the variety Vridhachalam-3 (M-26/2). On
the whole, the genetic relationships based on RAPDs
markers concur with classical taxonomic groupings.
These results are in close correspondence with the other
studies in woody tree species (Dehghan-Shoar et al.
1997, Casas et al. 1999, Ravishankar et al. 2000).

Comparison of molecular and phenotypic data

A comparison of molecular and phenotypic data was
made on the basis of similarity coefficients. Results ob-
tained from a dendrogram based on similarity coefficients
of morphological characters were grouped into four clus-
ters with 70% similarity. Cluster I comprised twelve vari-
eties, cluster II consisted of a single variety (NRCC-1),
cluster IIT had six varieties and cluster IV one variety
(Vridhachalam-2). However, a dendrogram obtained by
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Figure 1. Dendrogram based on similarity coefficients of 20 vari-
eties of cashew using morphological characters

C1 = BPP-2, C2 = BPP-3, C3 = BPP-4, C4 = BPP-8 (H-2/16),
C5 = Vridhachalam-2 (M-44/3), C6 = Vridhachalam-3 (M-26/2),
C7 = Ullal-2, C8 = Ullal-3, C9 = Vengurla-2, C10 = Vengurla-3,
C11 = Vengurla-4, C12 = Vengurla-7, C13 = H-320,

C14 = Madakkathara-1 (BLA-39-4), C15 = Dhana (H-1608),
C16 = Kanaka (H-1598), C17 = Priyanka (H-1591),

C18 = Jhargram-1, C19 = NRCC-1, C20 = NRCC-2

RAPD analysis revealed differences between the clus-
ters. In cluster I, twelve varieties showed 70% similarity
in morphology and they also showed 70% similarity at

Table 2. Total number of amplified fragments and number of polymorphic bands generated by PCR using selected random decamers

in 20 varieties of cashew

Total No. of No. of .
Name of primer Sequence of primer amplification polymorphic Size range
products products (kb)
OPA 02 5’-TGCCGAGCTG-3’ 12 10 0.3-2.1
OPA 03 5’-AGTCAGCCAC-3’ 6 2 0.5-1.6
OPA 07 5’-GAAACGGGTG-3’ 8 8 0.3-1.4
OPA 08 5’-GTGACGTAGG-3’ 4 3 0.4-1.1
OPA 09 5’-GGGTAACGCC-3’ 4 3 1.0-2.0
OPN 12 5’-CACAGACACC-3’ 4 1 0.8-1.9
OPN 13 5’-AGCGTCACTC-3’ 5 3 0.7-1.9
OPN 14 5’-TCGTGCGGGT-3’ 8 8 0.4-2.0
OPN 03 5’-GGTACTCCCC-3’ 8 8 0.4-3.0
OPN 05 5’-ACTGAACGCC-3’ 10 9 0.4-2.7
OPN 06 5’-GAGACGCACA-3’ 11 9 0.2-1.7
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a molecular level. Apart from this, these varieties also dis-
played about 70% similarity to NRCC-1, which belongs
to cluster II, Priyanka, Ullal-3 and Jhargram-1 of cluster I1I
and Vridhachalam-2 of cluster IV at a molecular level.
Likewise NRCC-1 forming a distinct cluster (cluster II) at
a morphological level showed about more than 70% sim-
ilarity to other 13 varieties belonging to cluster I and III
ata molecular level.

In cluster III, BPP-3, which showed 70% similarity at
a morphological level, formed an out group displaying
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Figure 2. RAPD patterns of 20 varieties of Anacardium occiden-
tale generated by primers

(a) OPA-03 (5’-AGTCAGCCAC-3); (b) OPA-02 (5’-TGCCGA-
GCTG-3"); (c) OPN-05 (5’-ACTGAACGCC-3"); (d) OPA-09
(5’-GGGTAACGCC-3’)

M = kb molecular weight ladder

1 = BPP-2, 2 = BPP-3, 3 = BPP-4, 4 = BPP-8 (H-2/16),

5 = Vridhachalam-2 (M-44/3), 6 = Vridhachalam-3 (M-26/2),
7 = Ullal-2, 8 = Ullal-3, 9 = Vengurla-2, 10 = Vengurla-3,

11 = Vengurla-4, 12 = Vengurla-7, 13 = H-320,

14 = Madakkathara-1 (BLA-39-4), 15 = Dhana (H-1608),
16 = Kanaka (H-1598), 17 = Priyanka (H-1591),

18 = Jhargram-1, 19 = NRCC-1, 20 = NRCC-2
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about 60% similarity to the remaining varieties at a mo-
lecular level. Similarly, BPP-2 and BPP-4, which showed
about 85% similarity at a morphological level, were
found to be only 60% similar at a molecular level. Simi-
larly like NRCC-1, Vridhachalam-2 also formed a distinct
cluster (cluster IV) at a morphological level but it also
had more than 70% similarity to 14 varieties belonging
to cluster I and III. At a morphological level (70% simi-
larity), the varieties NRCC-1 and Vridhachalam-2 formed
distinct clusters but they showed about 80% similarity
at a molecular level. It can be concluded from these ob-
servations that morphologically distinct varieties such
as NRCC-1 and Vridhachalam-2 can exhibit similarity at
a molecular level, thus showing their genetic related-
ness. Likewise, the varieties that have similar morpho-
logical characters can be largely different from each
other at the genotypic level as evident in BPP-3, which
forms an out group at a molecular level. Smith and Smith
(1989) suggested that the use of morphological traits is
not always the best way to evaluate genetic distance
since the degree of divergence between genotypes at
the phenotypic level is not necessarily correlated with
a similar degree of genetic difference (Hamrick and
Godt 1989). According to these authors, molecular mark-
ers provide a better coverage of the genome, resulting
in a better estimate of relationships. The discrepancies
between RAPD data and morphologically based group-
ings were reported in Eriastrum densifolium (Brunell
and Whitkus 1997), in Fragaria spp. (Harrison et al.
1997), in Hordeum vulgare (Papa et al. 1998) and in
Rhenum spp. (Persson et al. 2000). Keskitalo et al. (1998)
reported that the morphological and RAPD data on 7a-
nacetum vulgare are grouped into genotypes accord-
ing to geographic origin. Castiglione et al. (1993) managed
to define all the commercial poplar clones tested, includ-
ing those that could not be distinguished by morpho-
logical traits through RAPD markers. In our study,
RAPD markers concur with the classical taxonomic
groupings with genetic relationships. Phenotypic dif-
ferences are not necessarily correlated with the number
of underlying gene mutations, and differences in phe-
notypic characters are not necessarily reflections of dif-
ferent genetic events (Bachmann 1992). In our opinion,
this phenotypic character does not seem to be a reliable
descriptor to classify the variety, even though it may
sometimes be useful for making a crude classification
of different geographical origin. Consequently, the use
of morphological traits is not always the most informa-
tive method while evaluating distances and relatedness.
Instead, genetic variations can be measured directly
using DNA analysis as opposed to those estimated from
a phenotype.

In the present study, however, the correlation between
the two types of methods is fairly strong to evaluate the
genetic relationships useful for plant improvement, de-
scriptions of new varieties and also for assessment of
variety purity in plant certification and conservation
programmes.
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Figure 3. UPGMA dendrogram showing the genetic relationships
within 20 varieties of cashew

C1 = BPP-2, C2 = BPP-3, C3 = BPP-4, C4 = BPP-8 (H-2/16),
C5 = Vridhachalam-2 (M-44/3), C6 = Vridhachalam-3 (M-26/2),
C7 = Ullal-2, C8 = Ullal-3, C9 = Vengurla-2, C10 = Vengurla-3,
C11 = Vengurla-4, C12 = Vengurla-7, C13 = H-320,

C14 = Madakkathara-1 (BLA-39-4), C15 = Dhana (H-1608),
C16 = Kanaka (H-1598), C17 = Priyanka (H-1591),

C18 = Jhargram-1, C19 = NRCC-1, C20 = NRCC-2
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ABSTRAKT

Analyza genetické pribuznosti populaci ledvinovniku zapadniho (4dnacardium occidentale L.) s pouZitim
morfologické charakteristiky a markeri RAPD

Je popsana geneticka ptibuznost 20 odriid ledvinovniku zapadniho s pouzitim morfologickych znakli a markert RAPD (na-
hodné amplifikované polymorfni DNA). Vysledky, které jsme ziskali pro jednotlivé fenotypové znaky na zakladé stanove-
ni koeficientu podobnosti, jsme rozdélili do ¢ty klastrii se 70% podobnosti. Pomoci koeficientli podobnosti (S,) jsme
zjistili, ze klastr I obsahuje 12 odriad, klastr II jednu odridu (NRCC-1), klastr III tvofi Sest odrud a klastr IV ma pouze
jednu odridu (Vridhachalam-2). Analyza s pouzitim RAPD marker umoznila rozlisit 20 odrud. Celkem bylo amplifikova-
no 80 rozdilnych fragmentd DNA v rozsahu od 0,2 do 3,0 kb s pouzitim 11 vybranych ndhodnych dekamernich primert.
Analyzu genetické podobnosti jsme provadéli na pfitomnost ¢i nepfitomnost zoén v profilu RAPD. Klastrova analyza jed-
noznaéné prokazala, ze 20 odrud ledvinovniku zapadniho 1ze rozdélit na zaklad¢é indexti podobnosti do dvou vétsich klas-
tri. V prvnim vét§im klastru Ize rozlisit jeden mensi klastr. Druhy vétsi klastr se déli na dva mensi subklastry, jeden mensi
subklastr se tfemi odridami a dal$i mens$i subklastr, ktery ptedstavuje 15 odrid. Z 20 odriid mély nejvyssi indexy podob-
nosti (87%) odridy Ullal-3 a Dhana (H-1608). Odridy Vengurla-2 a Vengurla-3 nebyly zafazeny do jednoho klastru, nebot’
u odridy Vengurla-4 byla nalezena 82% podobnost s odriidou Vengurla-3. Odrida Vengurla-2 vykazala velmi blizkou po-
dobnost (85%) s odridou Vridhachalam-3 (M-26/2). Analyzu genetické ptibuznosti ledvinovniku zapadniho s pouzitim mor-
fologickych znakid a udaji o zéndch RAPD lze vyuzit pii Slechténi rostlin, k popisu nové odridy nebo pro hodnoceni
odradové Cistoty v programech certifikace rostlin.

Klicova slova: Anacardium occidentale; geneticka podobnost; morfologicky znak; marker RAPD
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