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Abstract 2 4 7 7 25

The objective of this research was to evaluate genetic diversity of Doritis
germplasm in the Northeast of Thailand using DNA marker. Sixty nine Doritis
samples were collected from 5 provinces including Ubon Ratchathani, Roi Et,
Mukdanan, Loai and Srisaket. The comparison of 4 DNA extraction methods for
Doritis germplasm indicated that the CTAB method as described by Sue et al (1997)
gave high quantity and quality of DNA and less contamination of polysaccharide
and phenolic compound comparing to those of other methods.

The assessment of genetic diversity of 50 Doritis germplasm was carried out
using RAPD technique. The optimized RAPD reaction was performed by varying the
concentration of DNA template (10 and 20 ng), MgCl, (2, 2.5 and 3.0 mM), and Taq
DNA polymerase (0.5 and 1.0 unit) while fixing the concentration of RAPD primer
and dNTPs at the concentration of 0.6 uM and 200 uM respectively. Reproducible
amplification patterns with OPAO1 primer were obtained using 2.5 mM of MgCl,, 10
ng of template DNA and 1 U of Tag DNA polymerase in 20 ul of the reaction. The
reaction were carried out in a thermal cycler (Perkin Elmer 9700) according to
following amplification profile of initial denaturation at 94°C for five min, followed
by 40 cycles of one min at 94°C, one min at 36°C and two min of 72°C. The reaction
was further extended at 72°C for 10 min. Reproducible amplification patterns with
OPAO02 primer were obtained using 2.5 mM of MgCl,, 10 ng of template DNA and 1
unit of Tag DNA polymerase in 20 ul of the reaction. Out of 110 RAPD primers
screened, 27 primers revealing clear patterns of DNA ampilification were selected for
fingerprinting of 50 Doritis germplasm, which yielded a total of 204 polymorphic
RAPD markers. Each primer produces RAPD markers ranging from 2 to 15 markers,
with the average of 7 markers per primer. Dice’s similarity coefficients for pair-wise
comparisons ranged from 0.55 to 0.82, with the average of 0.76. A dendrogram
constructed on the basis of the unweighted pair group method with arithmetic
average (UPGMA) clearly grouped 50 Doritis germplasm into two clusters, Doritis
pulcherrima cluster and Daeng Ubon (Doritis pulcherrima var. buyssoniana) cluster.
The Doritis pulcherrima cluster consisted of genotypes whereas the other

comprised of Daeng Ubon genotypes. The first three principal component analysis
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(PCA) accounted for 43.71 % of the total variation of the estimated genetic
similarity. A moderately high cophenetic correlation coefficient (r= 0.75) indicated
a good fit of this performed cluster analysis.

The determination of genetic relationships of 51 Doritis germplasm from the
Northeast of Thailand was performed using AFLP technique. Out of 40 AFLP primer
pairs of EcoRl+3 and Msel+3 selective nucleotides screening, 12 AFLP primers
showing clear patterns of DNA amplification were selected, which yielded a total of
319 AFLP markers, with an average of 26.58 polymorphic markers per AFLP primer
pair. The AFLP fingerprints of 51 Doritis germplasm was scored as binary data. The
polymorphic information content (PIC) of AFLP markers ranges from 0.01 to' 0.5. The
PIC score in the range from 0.46 to 0.5 was accounted for 70 % of total AFLP
markers. Genetic similarity among Doritis genotypes based on Dice’s coefficient was
in the range of 0.46 to 0.98 with an average of 0.67. These similarity coefficients
were utilized to construct a dendrogram using the unweighted pair group method
with arithmetic average (UPGMA). The dendrogram was grouped into 4 clusters and
clearly separated Daeng Ubon from Doritis pulcherrima clusters. The first three
principal component analysis (PCA) accounted for 52.82 % of the total variation of
the estimated genetic similarity. Cophenetic correlation coefficient was high
(r= 0.86), showing a goodness of fit of this dendrogram.

The comparison of the efficiency between RAPD technique and AFLP
technique for genetic variability determination was carried out in 32 Doritis
germplasm. RAPD and AFLP fingerprinting of Do.r/'tis germplasm were performed in
22 and 12 assays, respectively which yielded 165 and 299 polymorphic markers,
respectively, with an average of 7.5 and 26.58 markers per assay) more than RAPD
technique for 3.5 times. Furthermore, marker index (the multiply of .effective
multiplex ratio and heterozygosity) from AFLP techniques (7.44) was higher than
that from RAPD technique (2.55) for 2.9 times. The total of 464 polymorphic
markers were combined from 165 RAPD and 299 AFLP markers and used for genetic
determination of 32 Doritis germplasm using Dice similarity coefficient. Genetic
similarity among Doritis genotypes was in the range of 0.50 to 0.96 with an average
of 0.67. UPGMA cluster analysis was clearly grouped 32 Doritis germplasm into two

clusters, Doritis pulcherrima cluster and Daeng Ubon (Doritis pulcherrima var.
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buyssoniana) cluster. Cophenetic correlation coefficient was high (r= 0.87),
indicating a goodness of fit of this dendrogram.

The results from this research suggested that genetic diversity of Doritis
germplasm distributed in 5 provinces in the Northeast of Thailand using RAPD and
AFLP markers was less diverse. The marker comparison study revealed that AFLP
technique was suitable for DNA fingerprinting and diversity study in living organisms
due to high throughput polymorphic markers produce per assay. The genetic
diversity and relationship information among Doritis germpalsm in the Northeast of

Thailand will be useful for Doritis breeding in the future.

Keywords: Doritis orchid, Genetic diversity, DNA marker, RAPD technique,
AFLP technique '
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