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THEERA THUMMAVONGSA : THESIS TITLE. TAXONOMY, REPRODUCTIVE BIOLOGY
AND SEED GERMINATION OF HABENARIA RHODOCHEILA HANCE COMPLEX
(ORCHIDACEAE). THESIS ADVISER : ASSOC. PROF. NOODUAN MUANGSAN, Ph.D.
134 PP.

Keyword: Phylogenetic analysis/Breeding system/Population size structure/ Symbiotic

seed germination

Habenaria rhodocheila Hance is a highly demanded terrestrial orchid due to
the diversity of its floral color. Thus, it has been taken out from the natural for
commercial purposes, becoming endanger species. The objectives of this thesis were
to 1) taxonomically revise the species of the H. rhodocheila Hance complex, 2)
compare reproductive biology including breeding system, flowering and fruit set, and
population size structure of H. rhodocheila and H. janellehayneiana, and 3) compare
symbiotic and asymbiotic seed germination of H. rhodocheila and H.
janellehayneiana. The results revealed that the morphometric study of seven
populations of H. rhodochila complex examined by PCA plot and dendrogram using
26 floral morphological characters H. janellehayneiana was separated with the
convergent stigma, supporting the species circumscription differed from H.
rhodocheila. Moreover, H. rhodocheila population number 03 and 06 were separated
by rostellum length, and pedicel and ovary length, respectively. The other
populations were mixed. It was indicated that color forms are not a taxonomic
character for H. rhodocheila. Although, rostellum length, and pedicel and ovary
length seem to be good taxonomic characters, but it is better to add more specimen
especially from Philippines, because this species has very wide distribution. The
phylogenetic analysis using a maximum-parsimony analysis method, combined
(Internal Transcribed Spacers (ITS) + matK + rbcl) dataset identified four major clades.
The result indicated that H. janellehayneiana is in the same group with H. rhodocheila.
So, there is no taxonomic status change from this study. Comparative study of
breeding system and population size structure in Phu Hin Rong Kla National Park,
Phitsanulok province showed the number of flowers per inflorescence of H.
rhodocheila (orange form) and H. janellehayneiana ranged from 1 to 11. Natural fruit
set ranged from 42.55-52.21 %. No fruits was created by untouched (no pollination)
of both species on caged individuals set fruit, however all manually self-pollinated
flowers gave 100 % fruit set. This indicated that both species were genetically self-
compatibility, non-autogamous species with no apomixis. There is no relationship

between leave length and fruit set. Both orchid species are self-compatibility and



need vectors for pollination. The population size structure of both species showed the
low number of seedlings and large individual, indicating low reproductive success. To
conserve these populations, re-introduction with seedlings propagated by seeds and
protection the large individual are crucial needed. A total of thirty-two fungal isolates
were recovered from roots and tubers of both plant species. The seed germination
test of H. janellehayneiana with fungal isolates 103, 108, and 120 differed significantly
between treatments. The highest total seed germination percentage was on 120 (14.08
%). H. rhodochila had no germination when cultured with 12 fungal isolates. Fungal
identifications based on DNA similarity of ITS to the GenBank database revealed that
103 was similar to the Colletotrichum sp., 108 was similar to the Hypoxylon sp., and 120
was similar to the Aspersgillus sp. The asymbiotic seed germination of four tested media
revealed that seeds of both plant species germinated within four weeks after
inoculation. At 16 weeks, H. janellehayneiana and H. rhodocheila had the highest total
seed germination percentages on %2VW media with 19.11 % and 15.78 %, respectively.
The results of testing three hormones, BAP, GA and TDZ, at concentrations of 1, 3, and
5 mg/L demonstrated that H. janellehayneiana and H. rhodocheila cultured on VW
added with 1 mg/l BA had the highest total germination, 12.86 % and 11.83 %,
respectively. The results of this research may be applied for conservation and

exploitation of these species and other terrestrial orchids species.
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