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1. INTRODUCTION

Floriculture in India has gone a sea change during past ten years and the
country is fast emerging as a global ‘Flower Power’. Rose, carnation, orchids, gerbera,
anthurium and chrysanthemum are important cut flowers that rank high in the global
trade. Among them some are bewitchingly beautiful and have attracted people over
hundreds of years. Protected cultivation and green house technology enabled us to go
for commercial production of major cut flowers like orchids and anthurium, Orchids
are unique with their versatility in form, flower colour, size, shape and longer life
span of flower. Taxonomically, they represent the most highly evolved family among
monocotyledons with 600-800 genera and 25,000-35,000 species. They are the most
pampered plants and occupy top position among all the flowering plants valued for
cut flower production and as potted plants. They are known for their long lasting and
bewitchingly beautiful flowers which fetch a very high price in the international
market. The orchid cut-flower industry is growing at an annual rate of 10-20 per cent
(Sheela, 2008). They have always been considered as mysterious plants. Several
orchids are used as food in different parts of the world. A few species of orchids
induce sterility among women. The native habitants in some areas use seeds of
Cymbidium maladium and pseudobulbs of Dendrobium tokai as oral contraceptives.
Some species of orchids have religious influence like Cymbidium finalysonianum and

a few species of Dendrobium (Bose and Bhattacharjee, 1980).

Orchids can be divided into two groups - monopodial or sympodial depending
upon their habit of growth. Monopodial orchids such as Phalaenopsis, Renanthera
and Vanda have a main stem which continues to grow year after year whereas
sympodials like Cattleya, Cymbidium have a main stem which terminates growth at
the end of each season. A new shoot then grows from the base forming its own
bulbous stem called pseudo-bulb which eventually flowers. Tropical orchids

comprise both terrestrial and epiphytic types, but the latter constitutes the major share.



Most of the temperate zone orchids are terrestrial and tropical orchids are epiphytes.
There are about 60 genera and 250 species of wild orchids in Kerala. The forests of
Western Ghats constitute home of some 200 species of native orchids. Prominent
among them is the };aphiopedilum drurii or Lady’s slipper orchid, beautiful yellow

flowered orchid now included in the list of endangered plants (Sheela, 2008).

Orchids are grown all over the world ranging from Equator to the artic circle,
especially in tropics and temperate regions. Most of the cultivated orchids are natives
of -tropical countries. Tropical forests of Amazon and Indo-Malayan region are the
main centres of origin. Orchids are abundant in tropical countries in South East Asia,
South and Central America and South Africa. India is blessed with a wealth of orchid
flora, and about 200 genera including 1700 species are estimated to occur in this
country. The major areas are the Eastern Himalayas, the Western and South Indian
Hills. North-eastern Himalayan region and the west-coast of Kerala which are the
main centres of orchid production (Rajeevan, 2003). India has a large variety of
orchids and hilly regions have one or the other orchid flowering almost throughout
the year. The diversity is so large that there are large-flowered, terrestrial, epiphytic
and also saprophytic orchids. In generél, terrestrial orchids are more common in
North-Western India, epiphytic orchids in North-Eastern India and small flowered
orchids in Western Ghats. Many orchids native to this country have already proved to
be important parent plants and have contributed to the production of several
outstanding hybrids of the world (Bose er al., 1999). Commercial cultivation of
orchids has gathered momentum in Kerala during early nineties. Though monopodial
orchid genera like Arachnis, Aranthera, Renalnthera, Mokara, Aranda, Phalaenopsis
and Vanda are also cultivated, greater emphasis is given to hybrids of Dendrobium, a

sympodial orchid, in view of its easiness in cultivation.

Monopodials have recently gained popularity due to the availability of large

number of varieties and hybrids including intergeneric ones that show a wide range of



variability in floral characters. Wide spread cultivation of such monopodials would
also create diversity in the dominance of monogeneric cultivation of Dendrobium.
Moreover, import of flowers from Thailand has reduced the market value of
Dendrobium in the recent past. Among the monopodial orchids, Phalaenopsis,
Aranda, Mokara and Vanda are most popular in the world market. Vandas have
become extremely popular and they are now amongst the foremost orchids cultivated
outdoors or in greenhouse in the warmer regions of the world. It is a genus consisting
of more than 70 species and are distributed in India, China, Sri Lanka, Philippines
and throughout South East Asia. These orchids are grown commercially in Thailand,
Singapore, Malaysia and Hawaii. The most striking character in Vanda is the
remarkable range of colour in the flowers of different species and varieties. They are
easy to grbw and handsome in habit, which supersede the other genera of cultivated
orchids. It is a parent in many popular intergeneric orchids like Aranda, Ascocenda,
Renantanda, Holttumara, Vascostylis and Mokara. Vandas are vigorous in growth
and are free flowering with the capacity to produce a flower spike from the axil of
each leaf. They can be multiplied easily through cuttings and can be grown in full sun.
They are diversified in vegetative and reproductive growth. Based on leaf characters
they are grouped into three categories, strap shaped, terete and semi-terete. The tip of
strap shaped leaves is very irregular while the terete leaves are of pencil thickness.
The inflorescence is axillary, erect and simple. The flowers are small to large, few to
many, fleshy, heavy textured, long lasting and yellow, brown, purple, magenta, blue
or lavender in colour. The flower size varies from 2.5 to 10.0 cm. some popular
Vanda hybrids are Miss Joaquim, (National flower of Singapore), John Club (widely
cultivated in Kerala) and Popoe Diana (white flowered). Vanda spathulata, a native
of Kerala, is a beautiful yellow flowered variety. Vanda coerulea is the famous blue
Vanda. Some therapeutically important Yanda species like V. roxburghii, V. testacea,

V. cristata and V. parviflora are commonly used in drugs of ayurvedic system.



The potential of epiphytic basket vanda is ever growing and it has not been
systematically exploited so far in the country. Researches on Vandaceous orchids
have to be effectively conducted for the further advancement into this arena.
Therefore there is an imperative need to evaluate performance of epiphytic slow
growing basket vandas for commercial exploitation. A study was undertaken in the
Department of Pomology and Floriculture, College of Horticulture, Kerala

Agricultural University with the following objective

1. To evaluate the performance of Vanda orchids grown in hanging baskets
(basket vandas)
2. To classify them based on economic and aesthetic parameters for commercial

exploitation



REVIEW OF LITERATURE




2. REVIEW OF LITERATURE

Orchids are the most fascinating and beautiful of all flowers. They are highly
priced in the international florist trade due to their intricately designed spectacular
flowers, brilliant colours, delightful appearance, myriad sizes, shapes, forms and long
lasting qualities. This manifold and perplexing range of floral structures arouse our
highest admiration (Bose et al., 1999). Orchids account for a large share of global
floriculture trade and are estimated around 10 per cent of international fresh cut
flower trade. They have taken a significant position in cut flower industry due to its
attractiveness, diversity in forms, shape and colour, high productivity, right season of
bloom, and easy packing and transportation (De ef al., 2014). Orchids constitute an
order of royalty in the world of ornamental plants and they are of immense
horticultural importance and play a very useful role to balance the forest ecosyste'm.
Orchids with their bewildering range of flowers and beautiful colour combinations
provide a source of profound aesthetic pleasure to both owners and visitors. Orchids,
having flowers of wonderful beauty and very good keeping qualities, are of highest
value as cut-flowers. Se\'/eral orchids have been used as food in different parts of the
world. Orchids are beirig used in the indigenous system of medicine for over 3000
years.

India is blessed with a huge wealth of orchid flora (Arora, 1983). In India,
orchid comprises about 200 genera and 1700 species which grow up to an elevation
of 5000 m. Indian terrestrials are located in humus rich moist earth under tree shades
in North Western India. Western Ghats harbour the small flowered orchids. Epiphytic
orchids are common in North Eastern India which grows up to an elevation of 2000
m from sea level (De et al., 2014). There is tremendous scope for orchid
improvement and development of industry based on these wonderful plants. Many
orchids native to India have already proved to be important parent plants and
contributed to the production of several outstanding hybrids in the world.

Grove (1995) has dealt with Vandas and Ascocendas and their combinations with



other genera. Hybrids of certain Indian orchids like Vanda coerulea and species of
. Cymbidium, Dendrobium and Paphiopedilum are considered the monarchs in the
orchid world (Behera et al, 2013). Due to the diversity of environmental condition in
India, it is possible to grow all types of orchids in suitable places without the control

of environment.

In the last three decades, Vandas have become extremely popular and they are
now amongst the foremost orchids cultivated outdoors or in greenhouse in the warm
regions of the world. They are attractive because of large dimension and unusual
shaped flowers, which last longer and in some species the flower may remain fresh
for a period of three months. Vanda consists of more than 70 species of monopodial
epiphytic orchids distributed in India, China, The Himalayas, Sri Lanka, Philippines
and throughout South East Asia. These commercial orchids are grown in Thailand,
Singapore, Malaysia and Hawai (De and Debnath, 2011). Although orchids are being
cultivated and valued mainly for ornamental purposes, some of them are used from
time immemorial in various traditional medicines.. According to Reddy er al. (2005),
the different ethnic groups of Andhra Pradesh are known to use some 23 species of
orchids for the treatment of ailments that are associated with different diseases. In one
study conducted at a botanical research institute in India, scientists evaluated the
species Vanda tesseliata and discovered its role as a potent aphrodisiac and fertility
booster. This species, grown in abundance locally, has had a long history of use by
the native population for its anti-inflammatory properties (Kumar et ai., 2005). The
Indian Vanda orchid does indeed express antiproliferative effects against various
types of cancers, including those from choriocarcinoma (cancer of germ cells), lung
cancers, and stomach cancers (Ho and Chen, 2003). Still other orchids have been
used in the treatment of epilepsy, flatulence, rheumatism and spasms. They have also

been used for sedatives and flavor enhancers (Kong et al., 2003).



Distribution of orchids in India and Kerala

In India orchids are known since Vedic period. There are references to orchid
in ancient Sanskrit literature like 'Nighantus' and 'Amarakosha’. The term 'Vanda/,
applied to one of the widely cultivated orchid genera of Asian countries, derives from
the Sanskrit term 'Vandika'. Orchids form about nine per cent of our flora. Nearly
1300 species of orchids, spread over 140 genera, are reported from our country.
Orchids form about nine per cent of our flora. Orchid species are distributed in
different regions like North Western Himalayas (200 species), North Eastern India
(800 species), Western Ghats (200 species) and other regions occupy about 100
species (Rajeevan et al., 2002). More than 13 species of orchids of traditional medical

importance are reported in Kerala forests.

There is immense scope for improving orchids in India, because large number
of species is native to this country and many of them have already proved to be
important parent plants and contributed in the production of several outstanding
hybrids in the world. According to Rajeevan (1995), prevalence of salubrious
climatic conditions greatly favour cultivation of a vast majority of orchids in Kerala.
In India, Vanda are found scattered in the hilly districts of Assam, Meghalaya,
Arunachal Pradesh, Darjeeling, Western Ghats, Garhwali and in the Andaman and
Nicobar Islands (Bose and Bhattacharjee, 1980). The North East India due to its agro
climatic diversity and high humidity and rainfall forms the richest orchid belt in the
country. Of the estimated species of orchids known in India, around 750-800 species
occur in this region. Maximum diversity of orchids is found in Arunachal Pradesh
followed by Sikkim (Chowdhery, 2001). The Niyamgiri hills, is an important orchid-
rich area of Orissa, next only to Simili;;al and Rebana and at par with the Koira
(Sundargarh) forests. Mishra (2005), however, accounts for 31species (19 epiphytic,
12 terrestrial) of orchids from Niyamgiri. Ethnobotanical studies on orchids of
Niyamgiri Hill Ranges were carried out to find out the therapeutic potentials of some

20 species of orchids for the treatment of different diseases and ailments



(Dash et al., 2008). The study concluded that the orchids are used as emetic,
purgative, aphrodisiac, vermifuge, broncho-dialator and as anti-tumor agent. Further
studies are in progress to explore the various medicinal uses of orchids, as well as the
problems of their threatened ecosystems. Kumar et al. (2012) evaluated forty orchid
species belonging to 16 genera for vegetative and flowering characters at sub-tropical
mid-hills of Meghalaya and made significant findings. Calanthe masuca, Cymbidium
giganteum, Dendrobium nobile, Phaius tankervilliae, Renanthera imshootiana,
Thunia marshalliana and Vanda coerulea were found promising as cut flowers.

India is one of the primary/secondary centre of orchid biodiversity and the
major regions of diversity are Northeastern Himalayas, Western Ghats, and Andaman
and Nicobar Islands.

Biodiversity conservation of orchids

Orchids in their natural habitat are highly vulnerable to loss or erosion.
Certain species like Aphyllorchis gollaoii, Coelogyne truetleri, Anoectochilus
rotandifolius, Paphiopedilum charlsworthii, Paphiopedilum wardii and Vanda
wightiana probably have vanished from Indian lands. India has an elaborate
Protective Area Network (PAN) comprising 86 National Parks, 480 wildlife
sanctuaries covering about 4.66 per cent of total geographical area of the country for
in-situ conservation of the species. The Botanical Survey of India has established
three National Orchidaria at Shillong, Yercaud, and Howrah for conservation and
multiplication of orchids. The Tropical Botanical Garden Research Institute (TBGRI),
Kerala, National Research Centre for Orchids, Sikkim, and several other
organizations are also engaged in the mission. According to Ram et al. (2011), orchid
seed banks and in-vitro conservation are other techniques for conservation of orchid
biodiversity. In Nepal, 363 species of orchids are organized into 97 genera
(Rajbhandari and Bhattarai, 2001). Habitat loss, forest destruction and degradation
and over exploitation have threatened the conservation of orchids in Nepal.
Accordingly orchid haBitat hotspots and host plants were identified within the forests

to conserve the orchid wealth of the Nation.



North eastern region of India is the traditional -home of nearly 876 orchid
species in 151 genera of which many species are economically important for their
ornamental and medicinal values. The people of this region have a tradition of
conservation of wild orchids in nature based on various religious beliefs and herbal
healthcare (Medhi and Syamali, 2009). On a study conducted by Chun (1992) on the
conservation and propagation of wild orchids in Hong Kong, it was found that orchid
seeds with a moisture content between 6 per cent and 10 per cent stored more
successfully than those at temperatures of 4°C, -18°C and -196°C.

Tissue culture and breeding

Over the past few decades, extensive breeding through interspecific and
intergeneric hybridization has produced thousands of vandaceous hybrids worldwide
(Chen et al., 1999). Amplified fragment length polymorphism (AFLP) is used as a
powerful technique to establish the taxonomic status of breeding material and to
verify orchid hybrids with doubtful parentage. The genetic closeness of various
species of Vanda was determined using random amplifed polymorphic DNA (RAPD)
in the study conducted by Lim ef al. (1999). Strap-leaved Vanda species (like Vanda
sanderiana) and Ascocentrum miniatum were more closely related to each other than
to the terete-leaved Vanda species studied. RAPD analysis supports the suggestion
that terete-leaved Vanda teres and Vanda hookeriana be classified in the separate
genus Papilionanthe and that Vanda sanderiana should remain in the genus Vanda.

Commercial orchid production is now international in scope. Based upon
today’s breeding efforts, the cultivars of the future will have a compact growth habit,
variegated foliage, fragrance, and be ever flowering (Griesbach, 2002). From the
findings of Prakash ef al. (1996) on the effect of different media on in vitro seed
germination and protocorm formation of Vanda tessellata, it was concluded that MS
medium is best for seed germination and protocorm formation of Vaenda tessellata
orchid in comparison to that of other media by immature seeds. It suggests that the
nutritional requirement in in-vitro is species and/ or genera specific. Hence media

plays a very important role for shortening the growth period and rapid propagation.



According to a study conducted by Luan et al. (2006) on in vitro germination
capacity and plant recovery of some native and rare orchids, all seeds of the selected
orchid species were germinated after three months of culture. All in vitro seed-
derived plants were vigorous and well acclimatized in greenhouse conditions. This
study was very important for the preservation of genetic resources and basic
researches of plant breeding. Cytogenetic studies of Vandaceous orchids like Aranda
and Mokara for commercial cut flowers provided information on the significance of
ploidy levels and genomic constitution on the horticultural performance of cut flower
cultivars and also on the strategy for effective breeding in Vandaceous orchids
(Lee et al., 1996).

Mass propagation of endangered species like V. coerulea was made easier
through multiplication of PLBs from leaf tissue. Artificial seeds were produced from
these encapsulated protocorm-like bodies. It was found that among the different
concentrations tested, 3 per cent sodium a{ginate and exposure to 100 mM
CaCly+2H,0 solution for 30 min produced firm, clear, round and uniform optimal
beads which were suitable for handling (Sarmah ef al., 2010). Occurrence of
endopolyploidy in somatic tissues of the hybrid orchid Vanda Miss Joaquim
(Vanda hookeriana % Vanda teres) was investigated with respect to tissue type and
developmental stage. Effects of naphthaleneacetic acid (NAA) and gibberellic acid
(GA3) on endopolyploidy during embryo development were also studied
(Lim and Loh, 2003). An efficient protocol for cryopreservation of protocorm like
bodies (PLBs) of Dendrobium nobile, based on encapsulation—dehydration (ED) and
encapsulation—vitrification (EV), was established. EV method proved to be most
appropriate way to cryopreserve the PLBs of D. nobile (Mohanty et al., 201 1. A
study was conducted by Johnson (2007) with the objective to compare the
germination and development of three Vanda hybrids. Seeds of Fanda Motes
Primrose x Ascocenda Tavivat showed higher germination (82.0-95.3%) than seeds
of V.Pakix (V. tessellatax V. cristata) or (V.Joan Warne x V. Paki) x V. Loke

when cultured on Knudson C and !4 MS. Mass clonal propagation of Vanda teres
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(roxb.) through in wvitro culture of nodal segments has been studied by
Alam ef al. (2006). According to an experiment conducted to investigate the effect of
potato extract (PE) on Vanda roxburgii in vitro, potato extracts was found to enhance
seed germination and seedling growth (Islam et al., 2011). In vitro multiplication and
ecorehabilitation of the endangered Blue Vanda, Vanda coerulea was studied by
Seeni and Latha (2000) at TBGRI, Palode and evolved at significant results on the
medium suitable for the rapid multiplication of the same.

Performance of selected orchids, under varying light regimes, culture methods
and nutrition was undertaken by Thekkayam (1996) at Vellayani to evolve
agrotechniques for cut flower orchid production in Kerala. Two of the rare species of
Vanda was described (Vanda bidupensis and Vanda fuscoviridis) by Averyanov and
Christenson (1998) based on a study conducted on Vietnamese orchids and was
labeled as new species from IndoChina. Based on a performance study conducted by
Amin et al (2004) on six indigenous epiphytic monopodial orchids of Bangladesh,
Aeridis multiflorum produced the longest inflorescence whereas Vanda teres had the
biggest floret and was recommended as suitable for cut flower production.
Kaveriamma (2007) evaluated forty monopodial orchids belonging to monogeneric,
bigeneric and trigeneric origin based on their field performance for commercial
exploitation. Morphological and molecular analysis of genetic variability was
investigated by using SDS-PAGE and RAPD markers in Vanda tessellata by Khasim
and Ramesh (2010). V. tessellata is an epiphytic orchid from the Eastern Ghats of
Andhra Pradesh, India.

Growth parameters and evaluation of orchids
Vegetative characters

Orchids are divided into two groups as monopodial and sympodial depending
on plant structure. Monopodials grow from a single vegetative apex. They do not
have rhizomes and pseudobulbs. They are mostly climbers. Single stem is the main
characteristic of monopodials. Roots are adventitious and photosynthetic, clinging

and absorbing and generally very thick, round or flattened and produced from aerial
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parts of the stem. Non climbers have short stems with no aerial roots. Important
monopodials include Arachnis, Vanda, Renanthera, Phalaenopsis, Aerides,
Ascocentrum, Rhyncosttylis and Vanilla (Mercy and Dale, 1997). Sympodials are
characterized by presence of rhizomes or modified bulbs. The pseudobulbs swell up
with stored food and arise in succession from the base of pseudobulbs. Dendrobium,
Cattleya and Oncidium are common examples. The stem in both monopodials and
sympodials is usually thick and green storing food and water. According to their
habitat, orchids can be divided into terrestrial, epiphytes, lithophytes, saprophytes and
subterranean.

Leaves

Leaves are simple, arising directly from the stem and usually distichous.
Leaves are generally green in colour, but sometimes have silvery or golden veins

providing beautiful ornamentation as in species of Anoectochilus (Bose et al., 1999).

There are three distinct groups of Vandas which are easily distinguished by
the shape of their leaves: Strap-leaf Fanda has rather flat, broad leaves growing close
together, alternating on the right and left sides to give a beautifully symmetrical plant.
The flower stems also alternate sides, coming from the axils of the leaves on the
upper part of the plant. Terete-leaf Vanda has cylindrical leaves, shaped like and
about the thickness of a pencil on mature plants. The flower stems appear on the side
of the stem opposite the leaf. They are sun-loving orchids. Semi-terete Vanda is a

hybrid between the other two and the leaves are somewhat in between.
Roots

Aerial roots are commonly present in orchids. The term “aerial root” may be
applied to any lateral root which develops and remains in free air. The root differs
.according to the orchid habit. Usually the roots of most orchids are cylindrical, often
thread like, branched and frequently elongated. The role of velamen of aerial roots of

orchids was studied by Dycus and Knudson (1957). They are effective in providing
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the plant with essential water and nutrients from the atmosphere. In the epiphytic
species, the aerial roots emerge from the rhizome, are grey in colour with a green
apex and are covered by the velamen. These roots arise from an above-ground stem,
become exposed and free hanging or more often appress to an adjacent surface. They
arise at intervals near the nodal region along the stem axis. According to a study
conducted in aerial root production in Aranda orchids, it was concluded that the
pattern of root production is not controlled genetically but possibly by physiological
and/or environmental factors (Goh, 1983). The roots of Phalaenopsis become flat and
assist the plant to creep over the surface while those of Aerides and Vanda help the
plants to climb on the tall trees (Bose et al., 1999).

Floral characters

A detailed study of floral traits is important for understanding the diversity of
monopodial orchid genotypes and selecting them as parents for a successful
hybridization programme. Evaluation of [5 monopodial orchid genotype belonging to
genera Aranda, Aranthera, Kagawara, Mokara, Renanthera and Vanda were carried
out by Thomas and Rani (2008) and found that wide range of variability existed
among the selected orchid genotypes, enabling them to be suitable as parents in
hybridization. The orchid flowers show great range of variations in size, colour and
form. Fifty four characters were included for conduct of DUS test on Vanda orchids

(PPV & FRA, 2012).
Colour and fragrance

The colour of a flower or plant depends on heredity, environmental factors
and colour perception. Colouring is mostly predetermined on a cellular level. A
plant’s potential genetic colour palette consists of only four pigments: Chlorophyll
(green), flavones (pale yellow), carotenes (yellow, orange) and anthocyanidins (red,
blue, purple). Several pigments may be present within the same plant, creating unique

shades of colour. The flowers of the orchid Vanda vary in colour from white, yellow,
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red, red-purple to violet-blue. Vanda coerulea is one of the few botanical orchids
which can produce varieties with blue flowers, which is much appreciated for
producing interspecific and intergeneric hybrids. Vanda dearei is one of the chief
sources of yellow colour in Fanda hybrids. The bluing effect was dependent on the
numbers of hydroxycinnamic acids (Lu et al., 1991; Honda and Saito, 2002). The
occurrence of delphinidin and cyanidin as anthocyanidins in the flowers of Vanda
coerulea was first reported by Yokoi (1975) and, then Arditti (1992). More than 11
anthocyanins were observed in the violet-blue and red-purple flowers of Vanda
hybrid cultivars, from which eight major acylated anthocyanins were isolated
(Tatsuzawa ef al., 2004). According to Griesbach (2005), the blue colour in many
orchid flowers ‘is known to be associated with an alkaline floral pH. Research on
some blue orchid forms has shown that blue colour increases as the floral pH

becomes more alkaline. (http://blueorchid.org/the-blueness-of-orchids.html)

Longevity

Vase life or longevity of a cut flower was determined on the basis of attributes
like diameter and length of florets, opening of flowers, changes in fresh weight,
diameter or length of stem or pedicel, senescence pattern, colour of petals, total
longevity and foliage burning (De ef al., 2014). Colouration of labellum and
senescence is accelerated by emasculation whereas pre-treatment with Amino-
oxyacetic acid had a retarding effect on the same. To delay colouration of the
albellum induced by exogenous ethylene, a higher concentration of AOA is required
(Harkema and Struijlaart, 1989). Flower colours and pigments in Disa hybrids
(Orchidaceae) were analyzed by Tatzusawa ef al. (2004) and enlisted the pigments
present as carotenoids, anthocyanins and cyanidin-based anthocyanins. Pollination
causes considerable acceleration of senescence symptoms in the petals such as
discolouration, wilting, anthocyanin synthesis and abscission. Pollination-induced
senescence involves two signals, one of which is ACC (l-aminocyclopropane-1-

carboxylic acid), which initially is transferred from pollen to stigma and latter is
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produced in the pistil by stimulation of ACC-synthase by the germinating pollen
tubes (Halevy, 1986).
Production environment and climate

Orchid plants are hardy and can withstand quite a lot of adversities. However
successful orchid growing to flowering includes critical factors like light, temperature,
photoperiod, humidity, watering, pots and potting media, repotting, fertilizer
application and plant protection {(Sheela, 2008). Molecular phylogenetics of Vanda
and related genera was worked out by Gardiner et al. (2013).
Growing media

Epiphytic orchids are best grown on some type of container or support like
coconut husk, tree fern rafts, clay pots with large holes, plastic containers or wooden
baskets, Climbing orchids like Arachnis, Renanthera, Vanda and hybrids like Aranda,
Aranthera and Mokara can be planted on the ground and given staking (Sheela, 2008).
When grown bare root, the epiphytic species require daily watering and weekly

feeding and are very heavy feeders in cultivation.
Potting media

Vanda plants are easy to grow in wooden baskets, with most thriving in bright,
humid, and warm to intermediate conditions. Use a coarse grade of pine bark as the
potting medium. The thick roots will often venture outside the confines of the pot or
basket, and this culture is to be encouraged as the roots require unimpeded air
circulation and must dry out quickly after watering. Commercially prepared orchid
potting mixes are typically a combination of coarse peat moss, fiber and charcoal.
The most common potting mixture for orchids consists of charcoal, coconut husk
pieces, dry fern roots, sphagnum moss, broken pieces of bricks and perlite pieces.
Potting media should provide drainage, along with moisture retention. The potting
material must be fresh, clean and suitably sized. Repotting is essential every two to
three years when the media have decomposed and require replacement. The best time

to repot is just after flowering or when the plants resume new growth (Sheecla, 2008).
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Many alternatives for suitable growing media are open to the orchid grower.
Selection should be based on the availability of quality materials, and on the water
needs of the orchids involved. These needs can be best met by choosing a medium
which, when in use, approximates the drying cycle (length of time between watering)
recommended for the type of orchid grown. Whatever the growing medium used, it

must be well aerated for successful orchid culture.

Nutrition

Studies were conducted from very early times on the nutrition aspects of
orchids. Effects of nutrition and potting media on growth and flowering of certain
epiphytic orchids were studied by Sheehan (1960), mainly on Cattleya and
Phalaenopsis. In the study, it was concluded that levels of phosphorus and potassium
had no effect on flowering and growth. Vandas, according to Kono (1956), grow best
in mixtures of tree fern chips and charcoal. Chitosan application have varying effects
on the growth and development of orchid cultured in vitro. Significant increase in
number of clumps, leaves, number of flowers/inflorescence, size of flowers and
length of inflorescence was obtained with 17:17:17 NPK complex sprayed at seven
. days interval (Shobhana and Rajeevan, 1993) in Dendrobium. Spraying with chitosan
has been shown to significantly reduce the severity of leaf spot disease in orchids.
Also, it has been shown that application of chitosan to Dendrobium orchid plants
tended to increase the size of open florets and length of the inflorescences, but did not
affect the display-life of cut orchids (Uthairatanakij et af., 2007).

Orchids, like any other plants, require nitrogen, phosphorus, potash and trace
elemeﬁts for healthy growth. Fertilizers are applied in liquid form as a very dilute
solution for easy absorption by roots. Most of the orchids flower best with bi-weekly
feedings of dilute, water-soluble fertilizer. Orchids were light feeders and they
required nitrogen from beginning to two-third of their life cycle. During rest period,
they did not need any fertilizers. During flower initiation and inflorescence

development plants were fed with less nitrogen, more phosphorus and potassium. In
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orchids, foliar feeding was found to be ideal. Frequent application of fertilizers in low
concentrations was the best way of feeding orchids. A concentration of 0.2 to 0.3
per cent of 30:10:10 (N:P:K) at vegetative stage and 10:20:20 (N:P:K) at blooming
stage were applied for quality flower production. Sometimes, fresh coconut water,
diluted cow urine and fish meal emulsions were also useful as foliar spray

(De et al., 2014).
Aeration

The high humidity in tropical areas is often accompanied by gentle and
constant air movement. Stagnant, humid air is as detrimental to orchids as are cold
drafts. Air movement is essential as it evaporates moisture on leaves and stems and
helps protect plants from the spread of disease. Constant air movement around
orchids is a must for keeping plants in good health. Stagnant and still air promote

fungal growth. Air circulation alone keeps many of the diseases away (Sheela, 2008).

Irrigation

Water requirements of epiphytes and terrestrials are different. Condensation
of fog on the plant surface may provide adequate moisture to epiphytes. On the
contrary, heavy rains followed by dry spell can be detrimental to epiphytes. The
potting media should never dry up in any case. It is the best to water well once a day
in morning and gives a sprinkling in the evening (Sheela, 2008). Water is an
important factor that controls successful orchid cultivation. Most orchids preferred
water of pH 5.0-6.5. Watering with lower or higher pH or with high levels of
dissolved minerals could hamper nutrient uptake. Rain water was the best. Regular
watering was essential under high sunlight and high temperature conditions.
Sprinkling or misting might be practiced during hot summer. Watering should be
reduced in late summer and keep the plants barely moist during winter. Watering the

plants with thick leaved orchids having CAM activities such as Aranda and
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Dendrobium in the late afternoon prior to harvesting season improved the keeping

quality (De et al., 2014).
Temperature and photoperiod

Temperature may not be so crucial for survival but for flowering. Generally,
higher temperature resulted in higher level of respiration. Cooling was essential to
reduce other metabolic changes such as enzymatic activity and to slow the maturation
of flowers. Cooling prior to packaging and transport reduced ethylene production and
improved longevity. Based on temperature requirements, orchids were classified into
three groups as warm orchids (derides, Vanda, Rhyncostylis and Dendrobium) which
require 32.2°C day temperature and 15.5°C night temperature, intermediate orchids
(Cattleya, Laelia, Oncidium, Miltonia), requiring 26.6°C day temperature and 12.8°C
night temperature and cool orchids (Cymbidium, Odontoglossum, Cypripedium) with
24°C day temperature and 10°C night temperature (Dé et al., 2014).

Though not as critical as quality of light, length of light also influences
growth and flowering in orchids. Bhattacharjee (1979) reported that short days
accelerated flowering in many different genera of orchids. In some, short days
increased spike length, flower number and longevity. Onset of flowering in many of
the orchid species or hybrids can be advanced or delayed by manipulating
photoperiod in combination with regulation of temperature and light (Sheela, 2008).
Light

Light is the most important single factor that controls healthy growth of plants
and their ability to reach flowering. The light requirement varies according to species.
Intensity of light falling on plants can be controlled by adopting shading methods.
Rajeevan (1997) described a system for cultivation of Dendrobium orchids in Kerala,
which involve double layer roofing, the lower layer being at a height of 2.5 m for the
purpose of changing according to weather condition. Light was found to determine
the carbohydrate levels before harvest which in turn influence the keeping quality.

Plants having few leaves, or leather like leaves (like most Cattleyas and Oncidiums),
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required a high-light environment. If the leaves are soft and limp (like some
Phalaenopsis and most Paphiopedilum), the plants were probably very light-sensitive,
and should not be placed in a sunny south-facing window. Most orchids preferred
indirect or filtered light and 50 per cent shading. Cymbidium and Vandaceous groups
are high light requiring orchids (De et al., 2014).
Humidity

As a thumb rule, orchids required 80-85 per cent humidity for satisfactory
growth. Monopodial orchids required higher humidity than sympodial ones. If
temperature is high, orchids require higher humidity. Frequent overhead misting is
employed for achieving this. Water droplets produced from a centrifugal fogger are
so fine that plants virtually do not become wet at all. Fluctuation in humidity level is
however desirable as it gives the plants chance to dry up (Sheela, 2008).
Post harvest handling

Time of harvest: Flowers should be harvested in mild temperature because high
temperature causes rapid respiration rates and excessive water loss. Flowers should
be harvested in the early morning or in the evening. In the early morning, flowers
remained turgid due to transpiration at night and higher sugar levels. Similarly,
flowering stems retain a higher amount of stored carbohydrates if cut in the afternoon
and retained more vase life.

Method of harvest: Sharp tools or secateurs were always used to detach the stem of
flowers from the mother plant. The angle of the cut was given in slanting position and
the stem was not crushed during harvesting, especially hard wood stems. The spikes
were dipped in a bucket containing water immediately after harvest.

Stage of harvest: The optimum harvesting stage of the commercial orchids varies
and in Vanda, fully opened flowers are harvested.

Factors influencing post-harvest life

Post harvest life is influenced by the following factors (De et al., 2014):
Temperature: Opening of flower buds and rate of senescence accelerated at higher

temperatures. At lower temperature, the respiration came down and the flowers
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produced a lesser amount of ethylene. Temperature played an important role for
flowers harvested at the immature stage for full expansion of buds and the flower
buds were kept at temperatures as low as 0.5 to 4.0°C in Cymbidium and
Paphiopedilum, 5-7°C in Dendrobium and 7-10°C in Cattleya.

Light: Light was essential for long distance transport or prolonged storage of cut
flowers. Similarly, high light intensity was essential for opening of tight bud cut
flowers. Florists had to maintain a light intensity of 2000-3000 lux for 12-24 hours in
their shops for illuminations for most of cut flowers.

Humidity: Cut flowers were kept at 90-95 per cent relative humidity for maintaining
turgidity. Flowers started showing wilting symptoms when they had lost 10-15 per
cent of their fresh weight. The rate of transpiration from leaves was reduced with the
increase of high relative humidity.

Water quality, ethylene concentration and incidence of pests and diseases are
the other post harvest factors.

Optimum post harvest handling is essential for the maintenance of quality and
vase life. At harvest, the flowers' source of water, ions, and sugars is violently broken
off. This loss of supply is modified in the postharvest handling of flowers by the
ability to supply water and some of the nutrients in the vase solution. In general, the
rate of water uptake declines after harvest, which is caused primarily due to microbial
contamination that blocks the xylem vessels. Factors controlling quality and post
harvest life are pre harvest factors, ethylene sources, storage temperature and relative
humidity (Paull, 1991). The expression of early wilting in tropical cut flowers
depends on the degree of vascular blockage on the one hand, and the rate of
transpiration on the other (Doorn, 1999).

Latha and Jayasree (2002) have done vase life studies on Vanda 'John Clubb'
inflorescence in which freshly harvested cut inflorescences of the orchid hybrid, 'John
Clubb' (Vanda cooperi x V. tessellata var. rufescens), were subjected to conditioning
treatment. The study resulted in the conclusion that solutions containing silver nitrate

significantly increased vase life. According to De ef al. (2014), postharvest life of
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orchid cut flowers is influenced by pre-harvest factors like varietal or species
differences light intensity, sugar level of flowers, temperature and water loss. Flowers
containing relatively higher amounts of carbohydrates especially mobile sugars lasted
longer in the vase. It is also affected by harvest factors such as time and stage of
harvest and postharvest factors viz. ethylene production, precooling, pulsing, use of
preservatives, packaging and storage. ,

The hybrids of Dendrobium, Vanda and Mokara remain perfect from 7 days
to 30 days. Higher sugar levels of flowers improve longevity of cut flowers. The
optimum harvesting stage of commercial orchids is fully open and mature flowers. In
tropical orchids like Dendrobium and Oncidium, AgNO; (10-30 ppm) and HQS
(50-100 ppm) extends vase life and bud opening of cut flowers (De et al., 2014). The
effects of harvesting stages and preservative solutions on vase life of Mokara
Madamme Panne were worked out by Sharma (2008). Four harvesting stages and five
preservative solutions were tested to identify their effects on extending the vase life
and improving the bud opening of Mokara and found that there was no significant
difference in the vase life and bud opening among the four harvesting stages. Results
revealed that the preservative solution containing 150 ppm 8 HQS + 50 ppm
Al(SO4); can extend the vase life significantly for 26 days. Sharma et al (2008) also
studied the postharvest physiological changes among the different maturity stages of
Mokara Madame Panne to investigate their effects on vase-life and concluded that
different maturity stages of Mokara inflorescences had no effect on vase life. The
poétharvest physiology of harvested Mokara inflorescences was investigated by
Sartpetch e al. (2010) and the results indicate that the vase life and physiological
changes of cut Mokara inflorescences depend on the cultivar.

Storage

Low temperature treatment during storage or shipment period reduced the
entire metabolism in the tissues, slowed down the respiration, transpiration and
ethylene action and retarded the multiplication of bacteria and fungi. In general,

temperate orchids were stored at lower temperature even at 5°C in cold chambers
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whereas tropical orchids were stored at 7-10°C. A 90-95 per cent relative humidity
was necessary during storage to minimize moisture loss and to prevent wilting
(De et al., 2014).

Packaging

Cut flowers were inserted in tube containing water or water with preservatives
or simply wrapped in wet cotton swab and the same was covered with a piece of
plastic and tied with rubber band to keep in its place. Flower spikes were bunched
into bunch of 5 or 10 or so. Bunches or individual spikes were placed inside the box
in alternate fashion. Ethylene scrubbers with KMnOy4 or Purafil could also be kept
level of CO, and lower level of O, to reduce the respiration rate and production and
action of ethylene. Generally, the concentration of CO; was maintained higher than 4
per cent and not below 0.4 per cent in CA storage (Dé etal. 2014).

Marketing '

Global demand for flowers and plants will maintain the past trends and will
show a continuous growth over the next years..Prompt delivery date and design are
more important than price. Quantity: quality: price relationship is the most important
criterion to spend money in flowers (Kras, 1999). Market preferences are different
according to importing countries. Cymbidiums are leaders among all orchids in global
cut flower trade presently ranking seventh in top 10 cut flowers. Cattleya,
Phalaenopsis, Oncidium, Dendrobium, Vanda, Mokara, Aranda and Arachnis are
also popular, worldwide (Sheela, 2008). According to Gajanana (2006), there are
two main channels for marketing orchids — local marketing and distant marketing.
About 69 per cent of the growers marketed orchids to local buyers and remaining
31 per cent to distant markets. A strong research support in the form of development
of internationally acceptable varieties/hybrids, standardization of production
technologies, availability of quality planting material in large-scale and post harvest
management, marketing support in the form of proper market subsidy in transport and
reduced freight charges will go a long way in establishing orchid industry in the

country (Upadhyay and Das, 2003).
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3. MATERIALS AND METHODS

The present study entitled “Evaluation of vanda orchids for commercial traits” was
carried out in the Department of Pomology and Floriculture, College of Horticulture,
Vellanikkara, from February 2013 to February 2014. The materials used and

methodology adopted for the investigation is dealt with in this chapter.

1. LOCATION

Vellanikkara is situated at latitude of 10°31> N and longitude of 76°13” E. The area
lies 22.25m above MSL.

2. CLIMATE

The site enjoyed a humid tropical climate with maximum temperature varying from
28.4°C to 35.4°C and the minimum temperature from 22.2°C to 25.2°C during the
period of investigation. The mean relative humidity varied from 51 per cent to 91
per cent, The total rainfall recorded during the period of investigation was 2336.5 mm.

Weather data during the period of study is given in Appendix.

3. FIELD EVALUATION
3.1. Materials

Thirty vanda varieties/hybrids were grown in an open ventillated polyhouse to

evaluate their field performance. List of selected varieties/hybrids is given in Table 1.
3.2. Shade

Vanda orchids were grown in an open ventillated polyhouse (21m x 6m) providing 25

per cent shade, which was found to be the best for their growth.
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Table.1. Vanda varieties/ hybrids selected for evaluation

SL No. Variety/ hybrid

1 V. Dr. Anek

2 V. Rothchildiana

3 V. Thongchai

4 V. Katsuura x V. Fuchs Delight

5 V. Taweesuksa x ¥, Kultana Gold x V. Green Gold
6 V. Apec Blue

7 V. Pakchong Blue

8 V. Sirilak x V. Bitz's Heartthrob

9 V. Pachara Delight Pink

10 V. Pakchong New Land x V. Annette Jones
11 V. Fuchs Delight

12 V. Red Gem

13 V. Anek Delight

14 V. Urbchitr x V. Bitz’s Heartthrob

15 V. Kasem’s Delight x V. Bitz’s Heartthrob
16 V. Pranermprai x V. tessellata

17 V. Pathum Gold

18 V. Lumpini Red

19 V. Kultana Delight Red

20 ¥. Pompimol

21 V. Lumpini Red x V. Taweewan

22 V. Madame Rattana

23 V. Lanka Sri pink

24 ¥. Varuvathe Pink

25 . V. Robert’s Delight

26 V. Dr. Anek x V. Mimi Palmer

27 V. Fuchs Delight x ¥. Bitz’s Heartthrob
28 V. Prapawan

29 V. Thailand Beauty

30 V. Dr. Anek x V. Bitz’s Heartthrob
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3.3. Media

The plants were grown in hanging pots with slots with little (coconut husk, broken

tiles and brick pieces) or no media.
3.4. General management

The plants were watered twice a day to provide good moisture, but with good
drainage and aeration for the roots. The hanging pots with slots ensured good aeration

and free downward growth of the roots.

Foliar application of N:P:K 13:27:27 at 0.3 per cent (3 g/) concentration was given at
weekly interval. Need based application of plant protection chemicals was also

carried out.

3.5. Design of the experiment

A completely randomized design with three replications was laid out.
3.6. Observations

In each variety/hybrid, three plants per replication were used for recording the

following observations.

3.6.1. Quantitative characters
A.PLANT CHARACTERS

1. Plant height

The height of the plant was measured from the base to the growing apex at monthly

intervals and expressed in centimeter.
2. Plant spread

The plant spread was measured at monthly intervals and expressed in centimeter.
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3. Shoot girth
Girth of shoot was measured at 10.0 cm above the base and expressed in centimeter.
4. Internodal length

The intemodal length was measured at 20.0 cm below the growing tip of the shoot

and expressed in centimeter.

5. Number of leaves

The total number of leaves present on the plant was counted and recorded monthly.
6. Leaflength

Length of the leaf was measured from base to the tip and expressed in centimeter at

monthly intervals.
7. Leaf breadth

The maximum width of the expanded leaf was measured and recorded at monthly

intervals.
8. Leafarea

Dot method (Bleasdale, 1973) was used to measure the leaf area and the same was

expressed in square centimeter.
9. Interval of leaf production

The interval between the production of two successive leaves was taken and

expressed in days.
10. Number of roots

Number of roots produced by the plant was counted and recorded.
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11. Length of roots

Length of the roots was measured from the base to the tip and expressed in centimeter.
12. Girth of roots

Girth of root at 5.0 cm from the base was measured and expressed in centimeter.

B. FLORAL CHARACTERS

1. Days from spike emergence to opening of first floret

Time taken for the opening of first floret after spike emergence was recorded in days
2. Days from spike emergence to harvest

Time taken for opening of fifty per cent of the flowers after spike emergence was

recorded in days
3. Days from spike emergence to complete opening of florets

Time taken for complete (100%) opening of all the florets on the spike was recorded

in days
4. Longevity of spike on the plant

Longevity was measured from the day the spike becomes suitable for use as cut

flower to wilting of one floret

13. Interval of spike production

The interval between the production of two consecutive spikes was recorded in days
14. Number of spikes produced per year

Number of spikes produced on each plant was noted and number of spikes per plant

per year in each variety/hybrid was estimated.
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15. Blooming period/ season

Spike emergence in each variety/hybrid was observed throughout the year and

recorded as the blooming period for that particular variety/hybrid.

16. Length of spike

The total length of the spike from base of the spike to tip in each plant was recorded

in centimeter,
17. Length of rachis

The length of flowering area (rachis) per spike in each plant was recorded in

centimeter.

18. Length of flower stalk

The length of flower stalk in each plant was recorded in centimeter.
19. Girth of spike at base

The circumference of the spike at 5.0 cm from the point of attachment to the stem

was recorded as the spike girth.

20. Number of florets per spike

The n;lmber of florets per spike in each plant was recorded.
21. Internodal length (between florets at the base)

Length between the nodes of the base florets was recorded and expressed in

centimeter,

28



22. Flower size

Size of individual floret was recorded as the product of length (vertically) and width

(across) of flower and expressed in centimeter.

23. Length of labellum

Length of the labellum (lip) was observed and expressed in centimeter.

24. Width of labellum

Width of the [abellum (lip) was observed and expressed in centimeter.

25. Length of column

Length of column was measured from base to the tip and expressed in centimeter,
26. Life of individual floret on the spike

Life of individual floret on the spike was measured for four florets per spike from the

day the floret opens to the day it wilts and the mean values were expressed.
C. POST HARVEST CHARACTERS

The following characters were observed during the vase study

1. Fresh weight

Fresh weight of the freshly cut spike was taken immediately after harvest and

recorded.
2. Spike longevity

Time taken from the harvest of the spike till it remain fresh without wilting,

shriveling or drooping and expressed in days.
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3. Buds opening

Number of buds opening in vase was counted and recorded.

4. Wilting of first floret

Days taken for wilting of first floret from the day of harvest were noted.
5. Physiological loss in weight (PL'W)

"The loss in weight of the spike in vase life was recorded by deducting the weight at
the end of experiment from the initial fresh weight of the spike and expressed in

grams.
6. Water uptake

The quantity of vase solution remaining at the end of the experiment was recorded
and by finding the difference between the initial and final volumes of the vase

solution, total uptake was worked out and expressed in milliliters.
7. Life span of floret

Life of individual floret in vase was measured for four florets per spike from the day

of harvest till the day it wilts in vase and mean values were expressed in days.
3.6.2 Qualitative characters

A.PLANT CHARACTERS

1. Nature of growth—erect, hanging, prostrate

2. Nature of shoot — stout, covered by persistent leaf sheath

3. Shoot colour — green, brown

4, Branching of shoot — present, absent
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5. Root location — basal, along the stem

6. Nature of roots — cylindrical, thread like, thick/ shrivelled/ creeping/ robust and
flattened

7. Branching of roots — present/absent

8. Colour of roots — grey, green, white

B. LEAF CHARACTERS

1. Shape - terete, semi-terete, strap, channelled

2. Texture — smooth, verucose, rigid, leathery, glabrous, pubescent, fleshy
3. Margin — entire, wavy, serrate, coriaceous

4. Apex—bilobed, retuse, tridentate, praemorse, truncate, emarginate

5. Leaf colour — green, dark green, dark green with reddish purple underneath
6. Markings — present/ absent

7. Pigmentation — colour changes during maturity

8. Arrangement — distichous, spiral, alternate, clustered at base

9. Orientation — straight, arching, deflexed, horizontal

10. Nature of sheath — membraneous, nerved or not

11. Colour of sheath — green, dark green

12. Other characters — deeply channelled, channelled at apex, channelled at the base,

channel not prominent,
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C.FLORAL CHARACTERS
1. Spike orientation — erect, horizontal, drooping
2. Inflorescence — dense, lax

3. Arrangement of florets on spike — facing in one direction, facing in two

directions, facing in all directions
4. Petal shape — linear, oblong, elliptic, lanceolate, obovate

5. Petal curvature — incurved with deflexed apex, incurved with straight apex,

straight, deflexed, deflexed with incurved apex

6. Petal apex — acute, obtuse, truncate, bilobed

7. Petal margin — enire, undulate, erose

8. Petal colour pattern — uniform, spotted, blotched, streaked/ striped, tessellated
9. Lip mid-lobe shape — ovate, lanceolate, orbicular

10. Lip lateral-lobe shape — ovate, lanceolate, orbicular

11. Lip curvature — straight, deflexed with straight apex, deflexed with incurved

apex

12. Lip apex — acute, obtuse, bilobed

13. Lip surface — glabrous, pubescent

14. Lip colour — single, double, triple or more

15. Lip colour pattern — uniform, spotted, blotch, streaked/ striped, tessellated

16. Column colour pattern — uniform, spotted, blotched, streaked/ striped
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17. Pigmentation — present/ absent

18. Spur type — saccate, conical, cylindrical, tubular

19. Spur length — short (<0.5 cm), medium (0.5-1.0 cm), long (>1.0 cm)
20. Fragrance — present/absent

Floral characters both quantitative and qualitative contributed towards their
use as cut flower/ potted plant. Other general characters of the plant such as

branching habit, incidence of pests, diseases and disorders were also recorded.
3.6.3. Visual evaluation

The spikes of the vanda varieties/hybrids were visually scored for use as cut
flower and their general acceptability was observed. Scoring was done based on
flower colour and pigmentation, shape, size, arrangement of florets on spike and

texture.

Plant quality rating was done based on ful]néss, growth and visual appearance
viz. flower colour and pigmentation, spike longevity, shape and arrangement of
foliage during the growth period. The grades ranged from 1-10 for each character and
© its totalling to each variety/ hybrid.

Selected persons were briefed with required information about the plants and

allowed to observe for a period of two weeks before rating.
3.7. Statistical analysis

The data from the study was subjected to analysis of variance suggested by
Panse and Sukhatme (1985). Treatment means were compared using DMRT

wherever necessary. SPSS software was made use (SP SS16, 2007).
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4. RESULTS

Studies were conducted at the Department of Pomology and Floriculture,
College of Horticulture, Vellanikkara, during 2013-2014, to evaluate the performance
of thirty vanda varieties/ hybrids.

4.1. QUANTITATIVE CHARACTERS
4.1.1. Plant characters

Data pertaining to the plant characters of vanda varieties/ hybrids are presented in

Tables 2-4 and Fig. 1.
Plant height

Plant height observed at monthly intervals for the period of study (February
2013 to January 2014) is presented in Table 2. V. Pompimol recorded the maximum
plant height (54.40 cm), and was on par with V. Lumpini Red x V. Taweewan
(52.47 cm) and V. Madame Rattana (50.00 cm). During the initial years, V. Pakchong
Blue had the minimum plant height, but by the end of the study, plant height was the
minimum for V. Thailand Beauty (15.33 cm), which was on par with V. Pakchong
Blue (15.97 cm).

Plant spread

Appreciable differences were observed with regard to plant spread in different
vanda varieties/ hybrids (Table 3). Maximum plant spread was observed
in V. Kasem’s Delight x V. Bitz’s Heartthrob (64.77 cm) initially which was on par
with V. Pranermprai x V. fessellata (63.00 cm), V. Dr. Anek x V. Mimi Palmer
(62.50 cm), V. Fuchs Delight x V. Bitz’s Heartthrob (60.47 cm) and V. Urbchitr x
V. Bitz’s Heartthrob (58.17 cm), followed by V. Kultana Delight Red (54.50 cm). The
minimum plant _spread was for V. Pachara Delight Pink (25.33 cm) followed by
V. Anek Delight (29.33 cm). During April, 7. Dr. Anek x ¥. Mimi Palmer recorded
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Table.2. Plant height in vanda varieties/ hybrids during the period of observation

Plant height (em)

il; Varicties/hybrids
: Feb‘13 | Mar*13 | Apr‘13 | May*I3 | Jun‘13 | Jul*13 Augl3 | Sep13 | Oct‘13 Nov‘13 | Dec*13 | Jan‘l4

1 V. Dr. Anck 34309 | 34.50% | 3530% | 36.13% | 36.53% | 37.13® | 37.83* | 3830% | 38.43F | 3850% | 38.57%F | 3867

2 ¥. Rothchildiana 27,70 | 27.80% 28.33% 29.23% | 29407 29.737 | 3040 31230 | 3] 37t | 3740 | 317% 31.70%

3 V.'Thongchai 22.87° 23.10% | 23.97% | 2477 | 24.87% | 25139 | 25.70% | 2627¢ | 26274 26.33% | 27.00"% | 27.90%

4 I’;ﬁﬁ:;““m x V. Fuchs 13770 | 14409 | 14500 | 1473 | 14739 | 1487 15.5% 16.07 16.10% 1613 | 163" | 16.20"

s | V- Taweosuksax V. Kultana |\, am | geomm | 1760m | 1g100% | 18279 | 1840% | 19679 | 20235 | 2027% 20.30% | 2067 | 20.60%
Gold x V. Green Gold

6 V. Apee Blue 15904 | 15974 | 16.03™ | 16334 | 1640M | 16:437 16.934 17.07 17.134 1713 | 17.21™ | 17879

7 V. Pakchong Blue 1267 12.93" 13.00' 13.36® 13.40' 13.50° 1523 15.27 1523 1537 | 1587 1597

g | V-Sirilakx V. Bitz’s 1063 | 2057™ | 2067% | 2003 | 2017 | 21209 | 2197 | 22070 | 22478 | 22504 | 23.47% | 25.00%
Heartthrob

9 V. Pachara Delight Pink 14.001 14,504 | 14534 1477 14,83 14.9¢° 15.80 16.53! 16.63% 1663 | 1687™. | 17.17

jo | Y-PakchomgNewLandxV. |, woui | gpggei [ 22530 [ 22538 | 22579 | 228790 | 2400 | 2440% | 2450 | 24800 | 25400 | 25732
Annetie Joncs

11 | V. Fuchs Delight 27.93% | 2850 | 28577 | 28.83% | 28.90% 29277 30.60" 31.03% | 3137 | 3140% | 3143% | 3187

12 | V. Red Gem 16.07% ,},9'80 2020 | 2043%> | 2057 | 2063% | 2137 | 21,73 2187 21878 | 22.10M" | 22,13%

13 | V. Anek Delight 27.10% | 29.00% | 2927 | 29.40% [ 2050 [ 29.53¥ | 29.80 30032 | 3007%%E | 3007 | 30.3F | 31.23°%

14 ;e‘:;:r";:' x V. Bi's 4043 | q157 | 4223% | 42570 | 4290% | 43.03% | 4350 | 44.40% | 4447 | 4453 | 4500¢ | 4530~

15 | Y- Kasem’s Delightx V. 2750% | 30.07¢ | 3017% | 3037 | 30.50¢ | 3057 | 31477 | 33309 | 33.30%% | 33307 | 34.90% | 34.90
Bitz’s Heartthrob

16 ::s:;ﬁ:“pm' xV. 133> | 3847 |37 [3000% | 3003|3027 | 4087 |20 | 4303 | 4307 | 44000 | 4ai0%

17 | V. Pathum Gold 36.20° 3797 | 3847 | 3890%¢ | 39.00¢ | 39.10° 43077 | 46.30% | 4630 4640™ | 4157 | 4857°

18 | V. Lumpini Red 26279 | 2647 | 26.63% | 27.00% | 27.20% | 2720% | 27.33% | 27.50% | 27.50%% | 27.50% [ 2833 | 2833%
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Plant height in vanda varieties/ hybrids during the period of observation contd...

lil;- Varietics/hybrids Feb ‘13 | Mnr 13 | Apr¢13 | May ‘13 | Jun‘13 | Jul® l Aug‘l3 | Sep‘13 | Oct*13 Nov‘13 | Dec‘13 | Jan ‘14
19 | V. Kuliana Delight Red 33.20° | 3687 | 36.87 | 3727°% | 37.40% | 37.50% | 37.50% | 37.57%" | 37.57%® | 3757 | 3380 | 37.60%
20 | V. Pompimol 49.80° 50.10" 50,50" 50.50° 50.50° 50.70° 52.20° 54.00" 54.00* 5400 | 54.50° 54.40*
21 ;’a\l;‘:‘:“‘:;:' Redx V. 4650 | 4867 | 49.40° | 49.40% | 4947% | 49.60° | 5L17* | 5177 | 52.00° 5200% | 5247% | 5247
22 | V. Madame Rattana 44.00% | 49.00° | 49.10° 49.10% | 4940 | 49.43% | 49.43%° | 49.70% | 49.70%" 49,70 | 50.00% | 50.00%
23 | V. Lanka Sri pink 25338 | 2657 | 2667 | 26.73% | 26.80% [ 2687 | 27.13% [ 27.13% | 27.43%% | 27.13% | 27838 | 28 30*
24 | ¥ Varuyathe Pink 13.531 13.73 [ 1437 1457 | 14.63¥ 14.67 15.53 15.87 15.90" 1590° | 17.10™ | 17.20¢
25 | V. Robert’s Delight 35.00° 36.70% | 36809 | 3700 | 37.10% | 3720 | 37.80% | 3820% | 38.50%%% | 38.50% | 38.50% | 38.50°
26 5;1[; :r"”“"' x V. Mimi 23.03% | 2337 | 24079 | 24775 | 25009 | 2517 | 2530% | 25338 | 25339 [ 2543 | 2543 | 2553
27 I';'ei:‘t’;‘:ogdigmx V-BIZ'S 1 1040 | 19477 | 1057 | 10807 | 2023 | 203780 | 2083 | 20970 | 21.13% 20078 | 20079 | 2123
28 | V. Prapawan 41.20% | 43.90" | 43.90% | 4430 | 4430™ | 445%™ | 44.50% | 44.50% | 44.50"% | 44,507 | 4450 | 45.00"
29 | V. Thailand Beauty 14.03° 14179 | 14539 14,53t 14.608 14.83 14.93 15.031 15.20¢ 15230 | 1527 15.33%
30 | V- Dr Anckx V. Bitz's 20.80% | 2077 | 2030"M | 20573 | 209080 | 210000 | 21.13% {21278 | 2137 2040% | 21508 | 21.57%

Heartthrob
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Table.3. Plant spread of vanda varieties/ hybrids during the period of observation

81 ’ Plant spread (cm)
N. Varieties/hybrids
0 Feb *13 Mar*13 | Apr-°13 May ‘13 | Jun‘13 Jul 13 Aug*13 | Sep°13 Oct“13 Nov ‘13 | Dec*13 Jan ‘14
1 V. Dr. Anek 4823950 | 48235 | 48.33%% | 48.40%% | 485756 | 4g67% | 49807 | 50.40% | 5047 | s0.50% | 50.57* 50.63%*
2 V. Rothehildiana 37.00° | 39.00°% | 39.00°F | 39.30°™ | 39.40°% | 39.40%% | 30470% | 39575% | 39.57%K | 39.57%" | 39.80°F 39,87k
¥. Thongchai 37408 | 37.605% | 37735 [ 38.10™ | 38138 | 3840 [ 38577 | 3s.80%% | 38.83¢% | 33.90% | 38.90%% 39.0p8%
4 | V-KatsuuraxV. 4803 | 49.00% | 4923% | 4930% | 49.60%" | 49.80% | s1.53% | 52.13% | 52239 | 5273 | s53.00°* 53.13%¢
Fuchs Delight
V. Taweesuksa x V.
5 Kultana Gold x V., 4790780 | 4873% | 4877 | 49.10%F | 49.10% | 49.40%f 50369 | 50407 | 50.40° | 50.40°% | 50.43%* 5047
Green Gold
6 V. Apec Blue 388755 | 39.035% | 39.03F% | 387799 | 33.80°% [ 39.07"M 30.70E% | 39739 | 30738 | 39,735F | 3977 39 g3k
7 V. Pakchong Blue 32.83%= | 32,8342 | 34038 | 3397 | 3417 | 3407V 3423 | 3427 | 34279 | 3427¢ | 3430M 3433
g |V Sirilakx V. 4790 | 48.00% | 4837 | 48.33%% | 4897 | 49.07% | 4933 | 4937°% | 49.40°% | 49.40% | 49.43% 49,574
Bitz's Heartthrob
? ;nl;:‘chm Delight 25.33° 25.53" 25717 2577 25.90' 26.07" 26.16™ 2633 26.33' 26.33' 27.17 27.23'
V. Pakchong New
10 | Landx ¥, Annette | 54.33%%0 | 5453 | s463 | 5500 | 5507 | 5523 5757 | 5773% | 5787 | s57.90% | 57.90™ 57.90%
Jones
) ik ) | 433709 | 43.50%%0 . i i e o o "
11 | ¥.Fuchs Delight 43.17¢%* | 43.17 x x 43,5399 [ 43 774 44.17% | 44.20 4423 442378 | 4430 44,37
12 | ¥. Red Gem 450009 | 48.53% | 4853%T | 48.97%% | 49.33% | 4933 49.60%% | 4973 | 4973 | 49.73% | 51.33% 52.00%
i3 | V. Anek Delight 2933 | 2933™ | 2953 | 2063 | 20.87M | 20.97" 3r20¢ | 312 | 312 | 312 | 3133 31.408
V. Urbchitrx ¥, abad abe abe sbo uhe abe b ab s ah oh ab
14 | Bis's Heartthrob 58.17 58.33 59.20 59.60 60.00 60.23 62.90 63.77 64.17 64.17 64.67 64.77
V. Kasem's Delight
15 | x V. Bitz’s 64.77° 65.00° 65.10° 65.20° 65.20* 65.30° 66.90° 69.60° 69.70" 69.77" 69.77* 70.60"
Heartthrob
1 | V-Pranempraix Voot oio00m | g387 | 6500 | 66430 | 6643 | 66.53* 69.03° | 70100 | 7043 | 70430 | 70.43° 70.53°
tessellata
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Plant spread of vanda varieties/ hybrids during the period of observation contd...

;I"L Varieties.v'hyl;rids Feb '3 Mar “13 Apr-13 May 13 | Jun‘13 Jul*13 Aug ‘13 | Sep-°I3 Oct ‘13 Nov‘l3 [ Dec®13 Jan *14
17 | V. Pathum Gold §3.10%" | 53.20% | 5467% | 5487 | 55100 | 55.10% 5517 | 5530 | ss.30™ | 55.50 | 56.07 56.20%
18 | V. Lumpini Red 364700 | 36678 | 36670 | 3697 | 37.00% | 37.03™ 37.30%0 | 37.50%% | 37508 | 37g7e | 3707 ) 3803
19 :'c E““‘ma Delight | o) comie | 54570 | 5477 | sagok | 5490 | ssoo | ses0 | sn67 |s761< | 516 | 5167 | s177e
20 | V. Pompimol 61.00% | 64.00° 66.10° 66.50" 66.60" 66.70" 67.50° 67.50" 67.50° 67.50 67.50° 68.47°
21 5 ;‘_:‘T:gm“d X | s027%% | 130 | s2.57% | 52877 | 53.00% | 53.00% | 53200 | 53607 | 53.87% | 5450%% | 5550 | s6.s0
22 | V. Madame Rattana | 40.70"™ f 170%™ :az.oofﬁ“i fz.oof Ul 42300 | 42.50%F | 425005 | 43.50%0 | 43,509 | 435099 | 4350795 | 43 50
23 | V. Lanka Sri pink 42,5380 | 44037 | 442790 | 44,630 | 44,707 | 44730 | 452370 | 452390 | 453070 | 4533 | 4567 [ 4577
24 | v varuvathe Pink | 30177 | 33.43%% | 33.93% | 3433 | 34339 | 34404 34.97% | 35.17% | 3507 | 3530% | 3550% 35.60%
25 | ¥ Robert's Delight | 42.10%™ | 44,0095 | 44,000 | 4420 | 4420 | 44,500 | 44,507 | 44,50 | 44,507 | 44,50 | 4450 | 4470
26 ;l?n:::l’;': : v 62.50% | 6430° | 66.40° | 67.50° | 67.53 | 67.60° 67700 | 67.83° | 67.90° | 6797 | 6797 68.03°
27 Z E‘E‘: g:ﬁ';r’;b 6047 | 6227 | 6327® | 6357 |63.70% | 63.83° | 6393 | 6403 | 6413 | 6413 | 6417% | 64.20°
28 | V. Prapawan 3 4.00™ 34075 | 3460 | 35000 | 35.00M | 35000 | 35.00%" | 3560 | 35.60M% | 35607 | 3587 | 37.10%F
29 | ¥ Thailand Beauty | 36.33%= | 36.67% | 37275 | 3753% | 37.80"% | 38.43"M | 3893 | 39278 | 39.53¢ | 3983 | 40237k [ 40330
30 | DrAnckx Vi | aga0e | apzaew | 63T | goqpun | goamn | geosee | an0ss | aza7eh | arzose | azasss | 4733

Bitz"s Heartthrob




the maximum plant spread, on par with V. Pompimol, V. Kasem’s Delight x V. Bitz’s
Heartthrob, V. Pranermprai x V. fessellata and V. Fuchs Delight x V. Bitz’s
Heartthrob followed by V. Kultana Delight Red and V. Pathum Gold. Plant spread
was minimum for V. Pachara Delight Pink itself, followed by V. Anek Delight.

Almost similar situation continued for the rest of the months and by the end of
the study period, V. Kasem’s Delight x V. Bitz’s Heartthrob had the maximum plant
spread (70.60 cm) which was on par with V. Pranermprai x V. tessellata (70.53 cm),
V. Pompimol (68.47 ¢cm), V. Dr. Anek x V. Mimi Palmer (68.03 c¢m), V. Urbchitr x
V. Bitz’s Heartthrob (64.47 cm) and V. Fuchs Delight x V. Bitz’s Heartthrob
(64.20 cm) followed by V. Pakchong New Land x V. Annette Jones (57.90 cm). The
minimum plant spread was observed in V. Pachara Delight Pink (27.23 cm) followed

by V. Anek Delight (31.40 cm).
Shoot girth

The data pertaining to shoot characters of the various vanda varieties are

presented in Table 4 and Fig.1.

Significant differences were observed in shoot girth of different vanda
varieties/ hybrids evaluated. V. Taweesuksa x V. Kultana Gold x V. Green Gold
.recorded the maximum (4.33 c¢cm) and statistically on par with ¥, Sirilak x V. Bitz’s
Heartthrob (4.17 cm), V. Apec Blue (4.07 cm), V. Katsuura x V. Fuchs Delight, V.
Robert’s Delight, V. Pakchong New Land x V. Annette Jones (4.00 cm), V. Lumpini
Red x V. Taweewan (3.73 cm), V. Landa Sri pink (3.67 cm). Minimum shoot girth
was recorded in V. Varuvathe Pink (2.67 cm), followed by V. Prapawan (2.80 cm).

Internodal length

Detectable differences were observed in the internodal lengths of the selected
varieties. It was maximum in V. Pakchong New Land x V. Annette Jones (2.30 cm),

which was on par with V. Dr. Anek (2.27 cm) and V. Taweesuksa x V. Kultana Gold
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Table 4. Shoot characters of vanda varieties/ hybrids

Shaot characters

Sl

Varieties/hybrids Shoot Internodal Nature of Shoot
No. Branching

girth{(cm) | length(cm) shoot colour

1 V. Dr. Anek 343 | 2270 Medium sized | brown absent
2 V. Rothchildiana 35708 [ 107% Medium sized | brown absent
3 V. Thongchai 3.13%% 1.37% Medium sized brown absent
4 V. Katsuura x V. Fuchs Delight 4007 | 1.53% Medium sized | brown absent

V. Taweesuksa x V. Kultana Gold x V. . . .
5 433" 1.97 Medium sized brown Absent

Green Gold
6 V. Apec Blue 4.07%° 167 Medium sized | brown Absent
7 V. Pakchong Blue 1438 | LI Medium sized | brown Absent
8 V. Sirilak x V. Bitz's Heartthrob 4.17* 137 Medium sized brown Absent
9 V. Pachara Delight Pink 3400 | 0.80" Medium sized | brown Absent
10 V. Pakchang New Land x V. Annette Jones 4.00°¢ 230 Medium sized brown Absent
11 | V. Fuchs Delight 4T | 127 slender brown Absent
12 | V. Red Gem 3,23 1.13%0h Mediumsized | brown Absent
13 | V. Anek Delight 3.13%% 1.25%% Medium sized | brown Absent
14 | ¥ Urbchitr x ¥, Bitz’s Heartthrob 34708 | [ 23k Sturdy brown Absent
15 | ¥ Kasem's Delightx V. Bitz's Heartthrob | 3.03°% 1.20%@ Medium sized | brown Absent
16 | ¥ Pranermprai x V. tessellata 3.20%% 1.23%f% Medium sized | brown Absent
17 V. Pathum Gold 33005 0.93%" Medium sized brown Absent
18 V. Lumpini Red 3.00" 0.93% Medium sized brown Absent
19 | ¥ Kuliana Delight Red 327 1434 Mediumsized | brown | Absent
20 | ¥.Pompimal 3.00°% 1,20 Sturdy brown Absent
21 | ¥. Lumpini Red x V. Taweewan 3.73% 1.30% Stordy brown Absent
22 | V. Madame Rattana 3.40%4% | 1109 Sturdy brown Absent
23 | ¥ Lanka Sri pink 3678 | 127 Medium sized | brown Absent
24 V. Varuvathe Pink 2.67¢ 127 Slender brown Absent
25 V. Robert’s Delight 4,000 147 Medium sized brown Absent
26 | V.Dr. Anekx V. Mimi Palmer 3 4308 1.37% Medium sized brown Absent
27 | V. Fuchs Delightx V. Bitz's Heartthrob 3,300 127 Medium sized | brown Absent
28 | V.Prapawan 2.80% 1,13+ Mediumsized | brown Absent
29 V. Thailand Beauty 2.93% 0.83¢ Short brown Absent
30 ¥, Dr. Anek x V. Bitz’s Heartthrob 3.20%% 1.47% Medium sized brown Absent
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Fig.l. Shoot girth in different vanda varieties/ hybrids
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x V. Green Gold (1.97 cm) and were significantly superior to all others but closely
followed by V. Apec Blue (1.67 cm). Minimum intermodal length was recorded in V.
Thailand Beauty (0.83 cm), followed by V. Pathum Gold and V. Lumpini Red
(0.93 cm).

4.1.1.2. Leaf characters

The data regarding leaf characters of different vanda varieties/ hybrids are presented

in Tables 5-10.
Leaf length

The vanda varieties/ hybrids showed detectable differences in leaf length
(Table 5). During February and March 2013, V. Dr. Anek x V. Mimi Palmer had the
maximum leaf length (35.67 cm) and was on par with V. Urbchitr x V. Bitz’s
Heartthrob (34.83 cm), V. Fuchs Delight x V. Bitz’s Heartthrob (34.07 cm),
V. Pompimol (34.00 cm), and V. Kasem’s Delight x V. Bitz’s Heartthrob (32.47 cm).
Minimum leaf length was observed in V. Prapawan (13.10 cm), followed by V. Anek
Delight (15.67 e¢m). The difference remained almost the same during the rest of the

months.

¥. Pompimol had the maximum (37.00 cm) leaf length at the end of the period
of study and was on par with V. Urbchitr x V. Bitz’s Heartthrob (36.13 cm),
V. Dr. Anek x V. Mimi Palmer (36.00 cm), ¥. Fuchs Delight x V. Bitz’s Heartthrob
(34.53 cm), V. Kasem’s Delight x V. Bitz’s Heartthrob (34.33 cm) and V. Dr. Anek x
V. Bitz’s Heartthrob (31.30 cm) followed by V. Kultana Delight Red (29.30 cm).
Minimum leaf length was recorded in V. Prapawan (14.50 cm) followed by V. Anek
Delight (15.83 ¢m) which were on par with V. Pachara Delight Pink (16.53 cm),
V. Thailand Beauty (17.10 cm) and V. Pakchong Blue (17.47 cm).
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Table.5. Leaf length of vanda varieties/ hybrids during the period of observation

s1 Leaf length (cm)
N") Varieties/hybrids

‘ Feb®13 | Mar*13 | Apr‘13 | May‘13 | June‘l13 | July ‘13 Aug ‘13 Sept ‘13 Oct ‘13 Nov ‘13 Dec ‘13 Jan ‘14
1 V. Dr. Anck 24,635 | 24,630 | 250088 | 2503500 | 250300 | 25,0750 | 25 07iEN | o5 g7k | g5 o7 | g5 7 | 57 [ 25 gk
2 V. Rothchildiana | 24.20"%* | 2420%% | 24.53%% | 246778 | 2467% | 24679 | 24.67°% | 2467 | 2470 | 2470 | 24707 | 2470
3 ¥, Thongchai 21.87%C | 21.50M 21.53¢ 21.807 21974 22.00M 22.00M 22,000 22.03% 22.039 22,03 22,038
4 FV;J;';‘SI')‘;L’; V. 2253% | 23579 | a560%% | 26500 | 2650t | 2650 | 26508 | 26504 | 26.50% | 26504 | 26.50%% | 26504

V. Taweesuksa x
5 V. Kultana Gold x | 27.47° | 27704 | 27.97%% | 28.43% | 28539 | 2853 | 2857 | 2857 | 2857 2857t 2857 | 28.57
V. Green Gold

474

V. Apec Blue 22.77% | 2277 | 23.37% | 23508 | 2350% | 23500 | 23508 | 2350 | 23.50%0 23,5044 23.50% | 23508
V. Pakchong Blue | 17.102 1733 17.40% 17.408 17.47* 17.47M 174714 17470 17.47% 1747 1747 1747
g‘i 2:21132:1—5}@ 253709 | 2547 | 255706 | 25635 | 95630t | 95 633 | 95630 | 25 63eh | 95 70%BE | 2570 | 2570 (| 25 g0t

g | ¥ Pachara 14830 | 16139 | 16275 | 16500 | 1653 | 1653 | 165 | 165 | 1653 16534 16,539 16534
Delight Pink

V. Pakchong New
10 | Land x ¥, Annette | 2630% | 27.37% | 27.83%C | 28.07 | 28.079 | 2807 | 2807 | 2807 | 2807 28.07°f 2807 | 2807
Jones

11 | V. Fuchs Delight 2290 | 23008 | 23.07% | 23.074 23.10% | 23.10%9 | 231080 | 231090 | 23.10%0 23,1094 23,10M 23.10%9

12 | ¥ Red Gem 234790 | 25330 | 2570%% | 25700 | 25700 | 25700 | 2570% | 25 70% | 2570%@E | 25704 | 2570% | 25 70"

13 | V. Anek Delight 15,508 1567 15.75% 1577 15.80% 15.80% 15,804 15.80% 15.801 15.80 15,808 15.834
V. Urbchitrx V' L] [] 3 1 a a a a a (] ] (]

14| G Heartthrob 32.63 34.83 3597 36.10 36.13 36,13 36.13 36.13 36.13 36.13 36.13 36.13
V. Kasem’s

15 | Delightx V. Bitz’s | 3227 3247 33.10° | 33.30% 34.30% 34.30% 34.30% 34.33® 3433% 3433% 3433 34330
Heartthrob

V. Pranermprai x

V ressellata 25,7000 | 2673368 | 75390 | p7s3ckl | p7s3edds [ g7 g3 | 9757k | oSyt | o7 g7k | 27579k | 27/60% | 27.60%%

17 | V. Pathum Gold 2527 | 25308 | 25 57%0 | 25 g30d | 95 3%t | 25 g3ue | o5 g3ddien | g5 63k | 95 639k | 95 g3ddhi | g5 gl | o5 gk
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Leaf length of vanda varieties/ hybrids during the period of observation contd...

Sl L .

No Varicties/hybrids | Feb*13 [ Mar®13 | Apr*13 | May‘13 | June‘13 | July ‘I3 Aug ‘13 Sept ‘13 Oct ‘13 Nov ‘13 Dec *13 Jan ‘14

18 | ¥. Lumpini Red 24.73%% | 24976 | 24,0750 | 24,9798 | 24070 | 24 gyl | 24 g7 | D4 gyl | o g7t | 94 g7l | 94 g7ddli | 94 g7
V. Kultana bod a dely od od o d d od o od cd

19 Delight Red 26.17 2837 25.77%% | 2930 29.30 29.30 29.30 29.30 29.30 29 30 29,30 29,30

20 | V. Pompimal 32.80° 34.00° 36.40° 37.00° 37.00° 37.00° 37.00° 37.00° 37.00° 37.00° 37.00° 37.00°
V. Lumpini Red . . .

2 |y T:i‘v"(‘:xme XU asort | 2327® | 28379 | 28707 | 2877 | 287 | 2877% | 2877 | 2877% | 2877% | 28777 | 2877
V. Madame bede defigh Jef cighi efgh efghi efohi ofphi efghi clighi efghi cfghi

2 | 24.10 24.10 24.40%F | 24,40 24.40 24,400 | 24.40°% 24407 | 244074 | 24405%1 | 24.40°F 24 40

23 | V. LankaSripink | 21237 | 2150" | 21.53% | 2157 21.57" 21.57 21570 21.578 21.601 21.60% 21.601 21.601

24 | V. Varuvathe Pink | 18.30% 18.73% 19208 | 1930 19,.30¢ 19.33% 19.33% 19.40% 19.43% 19.43* 19.43* 19.43%

25 V. Robert’ . . . . . .
De]i;h: s 24.00°% | 2400 | 2420%% | 2420®¢ | 2420% | 2420 | 24209 | 2420% | 2420% | 24209 | 2423% | 2423%
V.Dr. Anekx V.

26 Mim’i Pa?::le:( 34.50° 15.67° 3597 36.00° 36.00" 36.00° 36.00° 36.00° 36.00° 36.00° 36.00° 36.00°
V. Fuchs Delight x

27 | V.Bitzs 3297 34,07 34.17® 34.37® 34,53 34,53%® 34.53% 34.53" 34.53% 34.53% 34.53® 34.53"
Heartthrob

28 | V. Prapawan 13.10" 13.10¢ 14.50% 14.50' 14,50 14.50' 14.50' 14.50' 14.50' 14.50' 14.50° 14.50'
V. Thailand . - - ]

29 Bwu;‘ an 16208 | 1657 | 1667 | 1683 | 17105 | 17.10% | 17ao® | 1710¢ 17.10¢ 17.10¢ 17.10% 17.10¢
V.Dr. .

30 Bigfs g::fﬁ;‘“';b 2800° | 20.53% | 3047 | 3ni3t | 312t | ostare | a2 | osneme | szt | o312t | 3l27e 31.30%




Leaf breadth

Distinguishable differences in leaf breadth was recorded in vanda
varieties’/hybrids (Table 6). At the beginning of the period of study (February and
March), V. Lumpini Red x V. Taweewan recorded the maximum leaf breadth
(3.67 cm) and was on par with ¥, Pompimol (3.50 ¢cm), V. Madame Rattana (3.40 cm)
and V. Pakchong New Land x V. Annette Jones (3.27 cm), which was followed by
V. Kasem’s Delight x V. Bitz’s Heartthrob (3.17 cm). Minimum was observed in
V. Fuchs Delight (1.93 cm), followed by V. Varuvathe Pink (2.10 cm). From April
onwards, the leaf breadth of V. Pakchong New Land x V. Annette Jones was
significantly different from V. Lumpini Red x V. Taweewan and ¥. Pompimol.

Similar situation continued for the rest of the months.

By the end of study period, ¥. Lumpini Red x V. Taweewan recorded the
maximum leaf breadth (3.70 cm), and was statistically on par with 7. Pompimol
(3.50 cm) and V. Madame ‘Rattana (3.40 cm) and were significantly superior to others.
Minimum leaf breadth was observed in ¥, Fuchs Delight (2.03 cm), which was on par
with V. Varuvathe Pink (2.20 cm).

Leaf area

Significant differences were observed in the leaf area in different varieties/
hybrids of vanda (Table 7). V. Pompimol recorded maximum leaf area throughout the
period of study and was distinctly superior to others. It was on par with V. Urbchitr x
V. Bitz’s Heartthrob, V. Kasem’s Delight x V. Bitz’s Heartthrob and 7 Lumpini Red
x V. Taweewan during the initial months. Minimum leaf area was recorded in

V. Varuvathe Pink and V. Anek Delight.

By the end of the study period, the leaf area was significantly high in
V. Pompimol (90.63 cm?), which was superior to other varieties/ hybrids and was on
par with V. Urbchitr x V. Bitz’s Heartthrob (88.88 cm®), V. Lumpini Red x
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Table.6. Leaf breadth of vanda varieties/ hybrids during the period of observation

Leaf breadth (cm)

i‘; Varieties/hybrids
’ Feb ‘13 | Mar ‘13 Apr‘l3 | May‘13 June ‘13 | July ‘13 | Aug ‘13 Sept ‘13 Oct ‘13 Nov ‘13 Dec ‘13 Jan ‘14
1 V. Dr. Anek 270 | 280 | g7l | pg7Rt | gyt | g g7l | gyl | g gy pg7d@i | o gy | g gyl | o g7
2 V. Rothchildiana | 2.538e [ 2 5780 | o gaehik [ 5 ghikm | 5 G3hiKL [ 5 ghiK {5 gIhik 2,63t 263K | 2 g3bik 2,63 2,635
3 V. Thongchai 2,17m | g 3kmn | 9 pgkm 227" 227™ 227™ 227 2 278" 227 | 227w 227 227
4 | VRaswmx Voo, coai | g syuma | ps3M | pszikm | psgikm | psyim | psgis | psgme | psgmm o sgim | sk 2.531=
Fuchs Delight
V. Taweesuksa X ‘
5 V.Kultana Gold x | 26790 | 2g78tdk | pypféd | g gqehid [ o goeik | o ggeik | o oek 2,70¢hk 27080k | 3 gosnik 2,703k 2,708k
¥, Green Gold
6 V. Apec Blue 2,.70% [ 2 70% 2,730 | g 77 27798 | 277 | 2779 2,77 2774 | 2,778 2.77% 2,771
7 V. Pakchong Blue | 23780 | g47ikm | g 53 2,53Mm [ g 53fkm | 5 g3ikdm | 3 g3ilm 2.53%= 253 | g 53ike 2,53Hin 2 531k
$ v Sf““‘k xV. 28740 | g gyllhi | 5 gpddhi | g godethi | o gdelshi | 5 goeldhi | godefiki | 5 gkl | o gpifeli | 5 gpdefili 2,904 2,904
Bitz’s Heartthrob
9 ;n';“h“m Delight ) ; gyutn | 2030 | o7 | popn | o7t | 7o | popeih | gg7h® | g7t | popeih | gopwm | o gpem
V. Pakchong New
10 | Land x ¥, Annette | 327% | 327% 327> 327 327 327 327> 327 327 327 327 327
Jones
11 | ¥ FuchsDelight | 1.83" 193 2.03™ 2.03° 203" 2.03" 203" 20% 2.03° 2.03" 2.03" 2.03"
12 | V. Red Gem 220M= | g3k 2.33km | g 33ime 2330w | 2336w | 33k 2334 233 | 233k 2338 2.33¥
13 | V. Anek Delight 240%K | g g7ikm 2,578 2570 5 ggim | 5 ggiidm | 5 geikin 2.57ikdm 2.570km | g gyikim 2.57m 2 57iKm
14 | PURChIEX V) grue | popeiin | 3000 | 3039k | 303 | 303 | 3oaeki | apaee | 303k | 303 | o3 | 3o3eke
Bitz’s Heartthrob -
V. Kasem’s
15 | Delightx V. Bitz’s | 3.17%% | 3,17** 327> 327 327 3270 3270 3275 327> 327 327> 327>

Heartthrob
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Leaf breadth of vanda varieties/ hybrids during the period of observation contd...

;’; Varieties/hybrids | Feb ‘13 | Mar<13 | Apr*‘l3 | May*13 June ‘13 | July ‘13 | Aug ‘13 Sept ‘13 Oct ‘13 | Nov‘13 Dec ‘13 Jan ‘14
1 | V-Pranermpraix | com o cqmin | pephit | pgpim | 260 | 260" | 260" [ 260 | 260 | 260 2.60MM | 260K
V. tesseflata
17 | V. Pathum Gold 2,60k | 2 g3k 26380 | 2 g3hikm | 9 g3kl | 9 g3bM | o gahiK 2,630 26380 | 2.630K 263" | 263HM
18 | V. Lumpini Red 2230 | g3gkiee | 5 gpim | g3k | g gqkma | g ggkm | 5 gk 2. 374 2379 | 237 2378 | 2,374
19 l’:::“"a“a Delight | 5 e | 3y | gogre | 300 | 320%% | 300 | 3200% | 3200 | 320 |320% | 320 | 3207
20 | ¥. Pompimol 3.50% | 3.50° 3.50° 3.50% 3.50™ 3.50% 3.50% 3.50% 3.50% 3.50% 3.50% | 3.50°
gy | V-LumpiniRedx |00 | 50 370" | 3.70° 1700|3700 | 370t 3.70° 3700 | 3700 170" 370"
V. Taweewan
2 ]';m‘:a"‘c 340% | 3.40% 3.40% | 3.40% 340% | 340% | 340 3.40%° 3.40% | 3.40% 340% | 3.40%
23 | V LankaSripink | 2.10%" | 217 2.234n 2 27w 227™ 227" | 227" 227" 2272 2.27=0 227 2272
24 | V. Varuvathe Pink | 207 | 2.10™ 2.20™ 2.20™ 220 220™ | 2.20™ 2.20™ 220 | 220™ 2.20™ 220
25 g‘eﬁ‘;f" s 2,508 | 2 53tkm | 3 53l 2,530m | 9 g3ikim | 5 gikm 5 s3iikdm 2 53ikm 2.530m [ 9 53k 2,530m | 5 53in
a6 | F-DrAnekx Vo o, gin | pagin | g43m | 247im | g47ie | 247 | gg7he | 247 | 247 | 247Me | 24P | 2470
Mimi Palmer
V. Fuchs Delight x .
27 | V. Bite's 300050 | 3100 | 313 | 3,13 33000 [ 3130 | 3 a3ttt Y0 T Sac N 10 K Lol I ) K hid 3.13%5p | 3,130
Heartthrob
28 | ¥ Prapawen 2.60%ik | 2 gofetdi 2700d | 2 gyek 2.3 | pgyeeii | 2g7eed [ gyl | 2gyid | 2 g7 2879 | 2 g7
29 :e:::‘;m“d 25080 | gg3tkin | 2o | 20N | g g0RM | 2634R | 263t | 263WM | 2630 | 263N 263" | 2634
39 | F-DPrArkX Vo e | goguds | 3ozt | 307 | 3070 | 307k | 307G | 307 | 3079 | 307%% | 307%% | 3,07

Bitz’s Heartthrob
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Table. 7. Leaf area of vanda varieties/ hybrids during the period of observation

Leaf area (cm?)

Sl
Varieti ,

No. | »orieties/ybrids o3 | Maret3 | Apre13 | May'13 | Jun‘13 | Jul13 | Aug‘l3 | Sep‘I3 | Oct“13 | Nov‘I3 | Dec‘13 | Jan‘l4

1 V. Dr. Anek 36405 | 38.86Y™ | 41.65%" | 41735 | 41,738 | 418559 | 41858 41 g5 41,854 41,858 41858 | 41854

2 ¥. Rothchildiana 4353 | 44.78% | 46.82% | 46.85% 47.10% | 47.19% 47.19*% 47.23% 47.23¢ 4727% 4727* 4727
V. Thongchai 33.07™ | 34.62™ | 34.89™ | 3535™ | 3539™ | 3556™ | 35.56™ 15,56 35.58™ 35.62™ 35.62™ 35.627

4 | V-Ratswrax?. 4750% | 49231 | 52350 | 55058 | 55807 | 58315 | 58318 58.31i 58310 58,310 583 58311
Fuchs Delight
V. Taweesuksa x V,

5 Kultana Gold x ¥, 63.58% | 6478 | 66,07 | 67.10% | 6727 | 6727 | 67.31% 67,358 67.388 67.38% 6738 67.38%
Green Gold

6 V. Apec Blue 4481% | 46.10% | 46.80% | 47.75¢ 4800% | 48.43% 4843* 48 43* 48 43% 48.43% 48.43* 4843+

7 ¥. Pakchong Blue 31.90™ | 33.20% | 33.75™ | 3500™ | 3524™ | 35.57™ | 3557™ 15.58™ 35.58™" 35.58™ 35.58™ 35.58™

8 V- Sirilak x V. BUZ's | o goi | g6q0mi | 673595 | 6768% | 67.98% | 67985 | 6798% | 68.19% | 619" | 68.10% | 6810 68,198
Heartthrob

9 f:‘iniac"am Delight | 57 09m | 2030™ | 2975m | 32.8am | 33.00™ | 3360 |3360™ | 33.62™ | 3360 | 3360 | 3362 | 3360m
V. Pakchong New

10 | Land x ¥, Annette 72340 | 7457 | 76,307 | 76939 | 77.15%%T | 77.919F | 780097 | 78.12%F | 781z | 78120t | 78.12%%0 | 78.10%f
Jones

11 | V. Fuchs Delight 36.89"™ | 39.10% | 39.56“" | 41.07% | 4115 | 415%™ | 41.80%" | 41884 | 41884 | 41884 | 41888 | 41884

12 | V. Red Gem 28.56™ | 2998 [ 3220™ | 3401" | 3425" | 3427 | 36.00™ 36800 3681 | 3681™ | 36814 | 3681

13 | V. Anek Delight 2565~ | 25.98™ | 26.50* | 27.06" 27100 | 27.107 28.56" 29.13" 29.13° 29.13° 29.13" 29.13"
V. Urbchitr x ¥, b h b b b & b b b b b ES

14| Bio's Heartthrob 75.01 71.57 79.95 83.27 86.00 86.05 87.98 8%.88 88.8% 88.88 88.88 88.88
V. Kasem’s Delight

15 | x ¥ Bit's 7342% | 7559 | 78.87% | 8025 | g1.00™ | 81.20% | 82.10%% | g2.23% | g2.38% | go3gwed | ga3g | g23gte
Hearithrob

16 rneinpraiX V| geogei | sgseti | 61239 | 6379% | 64119 | 6426% | 65.05% | 6524 | gsoa | 65248 | G524t | 65,248

tessellata
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Leaf area of vanda varieties/ hybrids during the period of observation contd...

Sl

No Varicties/hybrids Feb ‘13 | Mar‘13 | Apr*l3 | May‘I3 | Jun‘13 | Jul‘13 Aug ‘13 | Sep‘l3 Oct *13 Nov ‘13 Dec*13 Jan ‘14

17 | V. Pathum Gold 70.10%% | 71.20%% | 72,75%% | 73.10%% | 73.16%% | 73.19%% | 7346%% | 73.50%% | 73.50%% | 73.50%% | 73.50%% | 73.50%@

18 | ¥. Lumpini Red 39.12% | 4127 | 4523% | 46.10% 46.75% | 47.00* 47.08* 47.08* 47.08* 47.08 47.08 47.08
7. Kul i

19 | pog ultana Delight | o 3gpeie | go3am | 70007 | 7738 | 7707 | 7867 | soor™ | gogr* | gosr™ | gsosr= | sosi** | go.gi**

20 | ¥, Pompimol 78.69" | 79.93* | 84.23° 88.67° 89.21° | 89.35° 90.04* 90.63" 90.63" 90.63" 90.63° 90.63"

a1 | V-LumpiniRedx Vo | oy pome | 95000 | 70807 | 5324% | geor | 8613 | s7.06% | g713 | gr.13% | 7.3 | s7aste | g713%e
Tawegewan

22 | V.Madame Rattana | 42.91% | 4437% | 47.78% | 50.09% 5022% | s0.22% 50.51% 50,75 50,75% 50.75% 50.75% 50.75%

23 | ¥ Lanka Sri pink 5426 | 56788 | 59.21% | 50668 | 59778 | 59.77% | 6023% | e0.ggh 60.88" 60.88" 60.88" 60,88"

24 | V. Varuvathe Pink 21200 | 2469" | 27.50™ | 3001™ | 31.05™ | 31.89™ | 3221™ |3225™ | 3225™ | 3225 | 3225 | 3z25m™

25 | p RobertsDelight | 41358 | 43.49% | 44.98¢ | 4521¢ 4528 | 46.008 46,008 46,004 46.004 46,004 46.004 46,004

26 | Vi DrAnckx}. 5980 | 6126 | 65.72% | 68.06" | 70227 | 71.78% | 72.19% | 7224% | 7225% | 7225% | 7225% | 72.25%
Mimi Palmer

a7 | VTuchsDelightx | fom | sropm | 3.47% | 6699% | 68.07% | 68.23% | gom® | 7043 | 7063% | 7063® | 7063 | 70.63%
V. Bitz's Heartthrob

28 | ¥ Prapawan 302087 | 34204 | 40,789 | 41274 | 41555 | 41580 | 416380 | 41639 | 41638 | 41638 | 463 | 41634n

29 | V. Thailand Beauty | 51.82°" | s4.72¢% | 57988 | 60.09% | 61.68%% | 62.49% | 63.98% | g4.50% 64638 | 64.638 64,638 64.63%

39 | VD AnekxV. 5195 | 5298 | 56218 | 56357 | smnd | 57218 | 58051 | sgas 5825 58.25% 58.25i 58.25i

Bitz's Heartthrob




V. Taweewan (87.13 cm®) and V. Kasem’s Delight x V. Bitz’s Heartthrob (82.38 cm?),
Minimum leaf area (29.13 cm?) was observed in ¥, Anek Delight, followed by
V. Varuvathe Pink (32.25 cm?), V. Pachara Delight Pink (33.62 cm®), ¥. Pakchong
Blue (35.58 cm?) and V. Thongchai (35.62 cm?).

Number of leaves

| Significant differences were observed in the number of leaves in selected
varieties/hybrids of vanda during the entire study period (Table 8). During February
2013, V. Pachara Delight Pink had the maximum number of leaves (19.33), which
was on par with ¥. Urbchitr x V. Bitz’s Heartthrob (18.67), V. Pakchong New Land x
V. Annette Jones (18.33), ¥. Pranermprai x V. tessellata (18.00), V. Dr. Anek x
V. Mimi Palmer (18.00), V. Madame Rattana (17.00), ¥. Lumpini Red x
V. Taweewan (16.67), V. Pathum Gold (16.00), V. Kasem’s Delight x V. Bitz’s
Heartthrob (16.00) and V. Kultana Delight Red (15.67). Minimum leaf number was
observed in ¥. Varuvathe Pink (8.67) followed by ¥. Apec Blue (9.33). During May,
June and July also leaf number recorded the highest in V. Pachara Delight Pink and

minimum leaf number was observed in ¥. Apec Blue.

Gradually by the end of study period, V. Prapawan (21.00) had the maximum
number of leaves and was significantly superior to all others and was on par with
V. Pachara Delight Pink (20.67), V. Pranermprai x V. tessellata (18.67), V. Anek x
V. Bitz’s Heartthrob (17.67), V. Lumpini Red x V. Taweewan (17.67) and V. Madame
Rattana (16.33). Minimum leaf number (7.67) was recorded in V. Apec Blue and was
on par with V. Lanka Sri pink (8.67).

Interval of leaf production

Wide variation was recorded in the interval of leaf production among the
varieties (Table 9). It varied from 54.00 days (V. Lumpini Red x V. Taweewan) to
349.33 days (V. Katsuura x V. Fuchs Delight). Leaf production interval was
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Table.8. Number of leaves in vanda varieties/ hybrids during the period of observation

Number of leaves

;l' Varieties/hybrids
0 Feb“13 | Mar“13 | Apr¢I3 | May‘13 | Jun‘13 | Jul‘13 | Aug*13 | Sep'13 | Oct‘13 Nov *13 Dec ‘13 Jan ‘14
1 V. Dr. Anck 12.00%% | 12.00%7 | 12,00 | 116799 | 12,339 [ 12.33% | 1067 11.00% | 11.00M* 11.00"* 9.33% 9.33M
) - TR : T ey _ : :
2 V. Rothchildiana 12.00%% | 12.00%0 | 1233%% | 12,670 .}3‘33 13,330 [ 17,6700 }2‘33 12'33 12,330k | 11 ook | 11 oQfhoe
3 ¥. Thongchai 11.67%% | 10339 100 | 11.33M 11.67%% | 1167 | 1167 | 12,007 | 12.00% | 12,00 10.00™* 10.00™
) V. K g 677 - N } ) . o
4 atsuura x V. 1267 11338 | 1133% | 116720 | 12.009% | 1233% | 967 9.67° 9.67* 967 10.338% | 10,330
Fuchs Delight
V. Taweesuksax ¥V,
5 Kultana Gold x V. 10.67% 10.33% 10.33# | 10330 11.33% | 11338 | 11.00% | 1000} 10.33% 10.33% 10,338 | 10,330
Green Gold
6 V. Apec Blue 9,33% 9.00' 8.67" 9.00' 9.33* 9.33" 933 7.331 8.00¢ 8.00% 767 7.67
- B i deizh deigh elghij . . N
7 ¥, Pakchong Blue 11.00f 11.00% | 1067® | 11.00% [ 11,67¢% | 1167 i12'3 3 32‘33 &2'67d 1267 | 10.33#% | 10.33%M
g |V SimlakxV. 11.33% | 11.00% | 9.67% | 10330 | 1033% | 1067% | 12.00M | 12,00 | 12,00 | (200" | 10008 | 10.00%
Bitz's Heartthrob
v :
9 Pi:;“ham Delight | 1933 | 1033 | 21000 |2100° | 2133 |22000 |2000° |2067 |2033% 12.67" 2067 2067
¥. Pakchong New
10 | Land x ¥. Annette 18.33° 17.67% | 18.00% | 18.00%! [ 1867 | 18.67% | 16.33%% | 16.67%* | 16.67%% | 1267 1633 1633
Jones
N N (ki ) N \ , . ]
11 | ¥ Fuchs Delight 12.00%% | 12,00%4 | 12,004 | 12,00 ,}3 00 13.00%" | 11,338 | 11338 | 113380k | pp33ei 11,330 [ )] 33ehi
el i .| 13.67m sk b R i L . .
12 | V. Red Gem 13.00%% | 12,6794 | 12,67%% | 1367 | 13.67%% | 1167 | 11679 | 11670 | 1167 11,336 | ] 33cihi
" T _ ] ; N ) .
13 | V. Anek Delight 12.679% | 12.33% | 123350 | 13 oo ,}3'33 13339 | 116798 | 12.00°%% | 12.008% | 12, 00%% 11.33700hk [ 77 33t
14 | Y Urbchitrx ¥. 1867 | 1833* | 1867° | 1967 | 1967 | 1967 | 1800% | 1833% | 1833 | 1833 153350 | 15335
Bitz's Heartthrab
V. Kasem’s Delight 15.67%% 16,0074
15 | x V. Bitz's 16,00 | o~ 1567 | 15.67% | 16.67¢*" | 16.67°% | 16,675 | 16.67%% | 16,67 15.67" 15677
Heartthrob




TS

Number of leaves in vanda varieties/ hybrids during the period of observation contd...

:‘; VYarieties/hybrids Feb ‘13 Mar ‘13 | Apr‘i3 | May*‘13 | Jun‘l3 Jul*13 Aug‘l3 | Sep*l3 Oct ‘13 Nov ‘13 Dec*13 | Jan‘ld
16 ::;?;I:f:“p“’i Vol igoot | 1833 | 21000 | 2167 | 22000 | 16000 | 2033|2067 | 2067 20.67° 18.67% | 18.67%
17 | ¥ Pathum Gold 16,004 g',,4'67w 1567 | 16,0047 | 16.67* { 16.67"F hls'oomag 815.57"“‘“’ 1567508 | 15 g7l i”'mm 13,670k
18 | V. Lumpini Red 10,67 1067 | 11.00% | 1167 | 1167 [ 1167 | 12007 | 2,009 | 12,00¢%tF | |2 oot ,}0‘6713‘0 10,6749
9 Il:.egultana Delight | | coutote :5.00"““ 16007 | 1600 | 16.00%% | 16,67 flg 5677 l:5.67"""“‘ 15 G7beeh j}(iﬁm 15.00%% | 15,00
20 | V. Pompimo! 13,00 ,ﬂ‘*'ooﬁ_ :4‘00W 15.00%% | 15004 | 150p%R rlo.oo""“'* ,1600“: 16.005%% | 16,00%%% | 15,00%% | 1500/
21 "; I;::Eiﬁai“’ | eer™ | 16670 ,}3330“3 1767 | 17.67% | 17.67% | 17.00™¢ | 17.00%9 | 17.00% | 17.00%% | 17.00% | 1767
22 | ¥.Madame Rattana | 17.00™ | 17.00™ | 17.00%¢ | 18.00% | 17.00%" | 18.00% | 15.00% | 20.00® | 20.00% 2000 17.00™¢ | 17.00*
23 | ¥, Lanka Sri pink 12,009 | 113300 | 11339 | 120000 | 123308 | 1233® | 167 | 1167 | 11.67®E | 11679 | g67* 867

24 | V. Varuvathe Pink | 8.67° 9.00° 9.67% 9.33 9.67% 9.67" 10.67" 1067 | 10.67% 10.67% ,}0'67%& 10,678
25 | ¥.Robert's Delight | 10.00% | 1000° | 1000® | 11.00% | 11.00% | 10.00% | 12009 | 12,0099 | 12.00°* | 12.00%% .,}3‘00(% 13,008
26 :iii : f;?;tf v 1800% | 1567 :4'°°W 34'00@ 140070 | 11330 | ppgpe | 2P il PPl - }3‘67‘1@ 14,3300
27 II; g‘:;h: g:gﬁ:‘;’;b 9.00¢ 9.00 9.00° | 9.00 9.33% T R e BT T e BT
28 | V. Prapawan 13.00°% i}3'°°m 314_00‘“*‘ 15.00%% | 15.00%% | 15.00%% | 17.00" | 18.00% | 19.00%° | 21.00° 2200 | 2L.00°

29 | ¥ Thailand Beauty | 10.67% | 11338 | [133% | 11334 | 116789 | 1167 32'33&% 33 Q0 13.33%%80 | 14 334k ,}4'33‘*@ 14,33°064
30 ghrz’,’s' gzzi;rzb 13 67 ,ﬂlﬁ’fm :4‘0(’”“ 514‘0(,@'@ 14,338 | 14,67 ;,,533%{ EG'OOM 16,330 | 17,009 | 17.33* | 17.67%




[4)

Table.9. Other leaf characters of vanda varieties/ hybrids

Interval of
St Varieties/hybrids Leaf orientation production Leaf Leaf apex Leafl Leaf . Leaf L_cal' . Qther characters
Neo, (days) texture base margin | colour pigmentation
1 V. Dr. Anek Strai.gh t with 13733 S.m-ooth, Tridentate | sheathed | entire green absent Channelled
arching tendency rigid
2 ¥. Rothchildiana Straight with 177.33% Smooth, Tridentate | sheathed | entire | green absent Channelled
. arching tendenecy rigid
3 V. Thongchai Horizontal 245,00 :;Zom' tridentate | sheathed | entire green absent Deeply channelled
4 | V-Katswarax V. Fuchs Horizontal, with 1} g 33, Smooth, |\ identate | sheathed | entire | green absent Channelled
Delight arching tendency rigid
V. Taweesuksa x V. Kultana | Horizontal, with ol Smooth, .
S Goldx V. Green Gold arching tendency 146.33 rigid pracmorse | sheathed | entire green absent Channelled
6 V. Apee Blue stra:.ght. with 189.33* S_m.ooth, tridentate | sheathed | entire green absent (.:hMCIICd' b.u tstrap
arching tendency rigid like towards tip
7 V. Pakchong Blue Arching 13833 :’g“i‘;"ﬂ" pracmorse | sheathed | entire | green absent Channelled
V. Sirilak x V. Bitz’s Harizontal, with Smaooth, , .
8 H b arching tendency 101.67% rigid tridentate | sheathed | entire green absent Channelled
. . Straight, with Smooth, . . Widely channelled,
9 V. Pachara Delight Pink slight arching 126.67°F rigid tridentate | sheathed | entire green absent strap-like
1p | V-FPakehongNewLandx V. | Horizontal, with =1 |, ypcsy | Smooth, tridentate | sheathed | entire | green absent Channelled
Annette Jones _ arching tendency rigid .
11 | V. Fuchs Delight Horizontal, with | g (ar Smooth, tridentate | sheathed | entire | green absent Channelled
arching tendency rigid -
12 | V. Red Gem Arching 89.67¢ f’irg"i;‘“h’ tridentate | sheathed | entire | green absent Channelled
13 | V. Anck Delight Horizontal, with | o npeer | Smooth, |y iate | sheathed | entire | green absent Channelled
arching tendency rigid
V. Urbchitr x V. Bitz's . Smooth, X .
14 Heartthrob Arching 127.67% rigid tridentate | sheathed | entire green absent Channelled
V. Kasem's Delight x V. Horizontal, with - cdef Smooth, . ,
' hi lled
15 Bitz’s H rob arching tendency 110,67 rigid tridentate | sheathed | entire green absent Channelle
16 V. Pranermprai x J. Arching 118.33°%" S.m-uuth, tridentate | sheathed | entire green absent Channelled
tessellata rigid
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Other leaf characters of vanda varieties/ hybrids contd...

Interval of

SL . . \ Leaf
N Varicties/hybrids Leaf orientation production i Leaf apex | Leaf base Leaf . Leaf L,Bﬂf , Other characters
0. ] (days) texture margin | colour pigmentation
17 V. Pathum Gold Arching 128 00" :r;'ligoﬂl, tridentate | Sheathed | entire green absent Channelled
18 | ¥ Lumpini Red Steaight, with slight | |, ; ggeer Smooth, |\ ientate | Sheathed | emtire | green | absent Channelled
arching rigid
. i 1, with th
19 | ¥ Kultana Delight Red Horizontal, wi 92,33% Smooth, |\ jentate | Sheathed | entire | green | absent Channelled
arching tendency rigid
, i ith .
20 | ¥. Pompimol Straight, wi 82.50¢ Smooth, |\ identate | Sheathed | entire | green | absent Deeply channelled
arching rigid
¥. Lumpini Red x ¥. i 1, wi
21 umpini Red x V. Horizontal, with 54.00° Smooth, | identate | Sheathed | entire | green | absent Channelled
Tawgewan arching tendency rigid
i 1, with
22 | ¥ Madame Rattana Horizantal, wit 115.00%¢ | S™OOM | identate | Sheathed | entire | green | absent Channelled
arching tendency rigid
.. Horizontal, with o Smooth, . .
23 V. Lanka Sri pink . 86.67 L. tridentate | Sheathed entire green absent Channelled
arching tendency rigid
24 Smooth inat Widely channelled;
V. Varuvathe Pink Straight 77.00¢ riaid ? zmnrgma Sheathed | entire green absent old leaves are strap-
g like
25 V. Robert's Delight Arching 157,50% firgnit;oth, pracmorse | Sheathed entire green absent Channelled
V. Dr, A V. Mimi .
26 r. Anekx V. Mimi Arching 105.33% Smooth, |\ ientate | Sheathed | entire | green | absent Channelled
Palmer rigid
V. Fuchs Delight x ¥, Horizontal, with Smooth, . .
27 . Lo 33et ’
Bitz's Heartthrob arching tendency 131.33 rigid tridentate | Sheathed entire green absent Channelled
Straight, with sli
28 V. Prapawan l.gh > with slight 156.00%% S'm.ooth, tridentate | Sheathed entire green absent Deeply channelled
arching rigid
29 | V¥ Thailand Beanty Arching 88.677 f’i:igm’ tridentate | Sheathed | entire | green | absent Channelled
V. Dr. Anek x ¥. Bitz’s Horizontal & Smooth
30 def ] : 2
Heartthrob arching 96.67 rigid fridentate | Sheathed entire green absent Channelled




Table 10. Leaf sheath characters of vanda varieties/ hybrids

Leaf sheath characters

SI No. Varicties/hybrids
Naturc of leaf sheath Sheath colour
1 V. Dr. Anek Membranous, thick Green
2 ¥. Rothchildiana Membranous, thick Green
3 ¥. Thongchai Membranous, thick Green
4 V. Katsuura x V. Fuchs Delight Membranous, thick Green
5 V. Taweesuksa x V. Kultana Gold x V. Green Membranous, thick Green
Geold

6 V. Apec Blue Membranous, thick Green
7 V. Pakchong Blue Membranous, thick Green
8 V. Sirilak x V. Bitz’s Heartthrob Membranous, thick Green
9 V. Pachara Delight Pink Membranous, thick Green
10 V. Pakchong New Land x V. Annette Jones Membranous, thick Green
11 V. Fuchs Delight Membranous, thick Green
12 V. Red Gem Membranous, thick Green
13 V. Anek Delight Membranous, thick Green
14 V. Urbchitr x V. Bitz's Heartthrob Membranous, thick Green
15 ¥. Kasem’s Delight x ¥. Bitz’s Heartthrob Membranous, thick Green
16 V. Pranermprai x V. lessellata Membranous, thick Green
17 V. Pathum Gold Membranous, thick Green
18 V. Lumpini Red Membranous, thick Green
19 V. Kultana Delight Red Membranous, thick Green
20 V. Pompimol Membranous, thick Green
21 ¥. Lumpini Red x V. Taweewan Membranous, thick Green
22 V. Madame Rattana Membranous, thick Green
23 V. Lanka Sri pink Membranous, thick Green
24 V. Varuvathe Pink Membranous, thick Green
25 V. Robert’s Delight Membranous, thick Green
26 V. Dr. Anek x ¥. Mimi Palmer Membranous, thick Green
27 V. Fuchs Delight x ¥ Bitz's Heartthrob Membranous, thick Green
28 V. Prapawan Membranous, thick Green
29 V. Thailand Beauty Membranous, thick Green
30 V. Dr. Anek x V. Bitz’s Hearithrob Membranous, thick Green
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maximum in V. Katsuura x V. Fuchs Delight. It was followed by V. Thongchai
(245.00 days) which was on par with V. Apec Blue (189.33 days) and
V. Rothchildiana (177.33 days). V. Lumpini Red x V. Taweewan had the minimum
interval of leaf production (54.00 days), followed by V. Varuvathe Pink (77.00 days)
and was on par with V. Pompimol (82.50 days), V. Lanka Sri pink (86.67 days),
V. Thailand Beauty (88.67 days), V. Red Gem (89.67 days) and V. Kultana Delight
Red (92.33 days).

4.1.1.3. Aerial root characters

Data pertaining to aerial root characters of vanda orchid varieties/ hybrids are

presented in Tables 11 and 12.
Root length

Marked variation was recorded in the root lengths of the selected varieties
(Table 11). Maximum root length was recorded in V. Anek Delight (130.63 cm),
while V. Urbchitr x V. Bitz’s Heartthrob recorded the minimum (32.63 cm), followed
by V. Kasem’s Delight x V. Bitz’s Heartthrob (50.80 cm) and V. Pachara Delight Pink
(47.17 cm).

Root girth

Significant differences were also noticed in the girth of aerial roots (Table 11).
Maximum root girth was observed in V. Lumpini Red x V. Taweewan (2.27 cm),
which was on par with Dr. Anek (2.20 cm), V. Urbchitr x V. Bitz’s Heartthrob
(2.20 cm), V. Pakchong New Land x V. Annette Jones (2.07 cm), V. Rothchildiana
(2.03 cm), V. Thongchai (2.00 cm), V. Sirilak x V. Bitz’s Heartthrob (1.97 cm),
V. Fuchs Delight (1.97 cm), V. Lanka Sri pink (1.93 cm), ¥. Pathum Gold (1.87 cm),
V. Pompimol (1.83 cm), V. Anek Delight (1.80 cm) and V. Kasem’s Delight x
V. Bitz’s Heartthrob (1.80 cm), followed by V. Katsuura x V. Fuchs Delight (1.70 cm).
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Table.11. Aerial root characters of vanda varieties/ hybrids

Acrial root characters

:;. Varicties/hybrids Root Root Location | Branching | Nature -of | Root
length girth roots colour
(em) {cm)

1 90.73% | 2.20® basal present Cylindrical | Grey-
¥. Dr. Anck brown

2 | y Reothchildiana 90.47%4 | 2,032% basal present Cylindrical | Green

3 V. Thongchai 58,30 2,007 basal present Cylindrical | Green

4 V. Katsuura x V. 83.67 1.70%%" basal present Cylindrical | Green
Fuchs Delight

5 V. Taweesuksa x V. 105.23% 137 basal present Cylindrical | Green
Kultana Gold x V.
Green Gold

6 V. Apec Blue 69.60° 1.67%% basal present Cylindrical | Green

7 V. Pakchong Blu 69.83%4% 1.5 basal present Cylindrical | Green

8 | ¥ Sirilak x V. Bitz's | 73.60%% 19754 | basal present Cylindrical | Green
Heartthrob

9 V. Pachara Delight 47.17% 140" basal present Cylindrical | Green
Pink

10 | V. Pakchong New 92437 | 2,07 basal present Cylindrical | Green
Land x V. Annette
Jones

11 60.007 1.97%% | basal Lesser Cylindrical | Brown
V. Fuchs Delight branching

12 | ¥.Red Gem 78.43%4 1.53%%" basal present Cylindrical | Green

13 130.63* 1.80=%% | basal present Cylindrical | Greenish
V. Anek Delight brown

14 | V. Urbchitrx V. 32.63° 2207 basal present Cylindrical | Green
Bitz's Heartthrob

15 | ¥. Kasem's Delight x | 50.80° 1.80%% | basal present Cylindrical | Green
V. Bitz’s Heartthrob

16 | V. Pranermpraix ¥. | 88.07°2 | 1.63°°® | Alongthe | present Cylindrical | Green
tessellata ’ stem
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Aerial root characters of vanda varieties/ hybrids contd...

8L | Varieties/hybrids Root Root Location | Branching | Nature of | Root
No. length(em) | girth roots colour
(em)
17 76.27°% 1.837°%% | From present Cylindrical | Green
¥. Pathum Gold middle of
18 | ¥. Lumpini Red 87.75% 1.50°" basal present Cylindrical | Green
19 | V. Kultana Delight 73.57%%¢ 1,730 basal present Cylindrical | Green
Red
20 _ 90.00% 1837 | hagal present Cylindrical | Greenish
V. Pompimol brown
21 | ¥ LumpiniRedx V. | 62.30%% 227" basal present Cylindrical | Green
Taweewan
22 | V. Madame Rattana 87.00™ 1.70%%% basal present Cylindrical | Green
23 105.93%° 1.93%% 1 hasal Thickly Cylindrical | Green
branched at
V. Lanka Sri pink base
24 103.83*% | 143 basal Meagre Cylindrical { Dark green
V. Varuvathe Pink branching
25 | ¥ Robert’s Delight | 110.03® 1.70%%% | basal Present Cylindrical | Green
26 61.67° 1.40°" basal Thickly Cylindrical | Old roots-
branched at pale green,
base young
V.Dr. Anek x V. roots-dark
Mimi Palmer green
27 | V. Fuchs Delightx V. | 61.70%® 1.10% basal Present Cylindrical | Green
Bitz’s Heartthrob
28 74.00%* | 140% | From Present Cylindrical | Green
V. Prapawan middle of
stem
29 | V. Thailand Beauty 72707 Lo™ basal Present Cylindrical | Green
30 | V.Dr. Anekx V. 75.17% 0.93' basal Present Cylindrical | Green

Bitz’s Heartthrob
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Root girth was minimum in V. Dr. Anek x V. Bitz’s Heartthrob (0.93 cm), followed
by V. Fuchs Delight x V. Bitz’s Heartthrob (1.10 cm) and V. Thailand Beauty
(1.07 cm).

Number of roots

The number of aerial roots produced showed noticeable difference in vanda
varieties/ hybrids (Table 12). The varieties with maximum and minimum number of
roots remained unchanged during the entire period of study. However, there were

differences in the other varieties/hybrids.

Throughout the study period, V. Apec Blue had the maximum number of roots

and V. Varuvathe Pink the minimum.

In February 2013, V. Apec Blue had maximum number of roots (18.00) and
was on par with V. Rothchildiana (15.33), V. Pakchong Blue (15.00), V. Pachara
Delight Pink (14.67), V. Pakchong New Land x V. Annette Jones (14.67),
V. Pranermprai x V. fessellata (13.67), V. Sirilak x V. Bitz’s Heartthrob (13.33),
V. Thongchai (13.00), V. Taweesuksa x V. Kultana Gold x V. Green Gold (12.67),
V. Pathum Gold (12.33), V. Pompimol (12.00) and V. Prapawan (12.00). Number of
roots was minimum in ¥. Varuvathe Pink (5.67), followed by V. Lanka Sri pink

(6.00). The same situation continued throughout the period of study.

At the end of the period of study, V. Apec Blue had the maximum number of
roots (20.00) and was on par with V. Pakchong Blue (18.00), V. Rothchildiana
(17.67), V. Pachara Delight Pink (17.67), V. Sirilak x Bitz’s Heartthrob (17.00);
V. Pakchong New Land x V. Annette Jones (16.67) and V. Pranermprai x V. tessellata
(15.67). Whereas V. Varuvathe Pink (6.67) recorded the minimum number of roots,
followed by ¥. Lanka Sri pink (7.33).
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Table.12. Root number in vanda varieties/ hybrids during the period of observation

Sl Number of roots

No Varietics/hybrids
Feb‘13 | Mar‘13 Apr‘l3 | May‘13 | Jun ‘13 Jul ¢13 Aug ‘13 Sep ‘13 Oct“13 Nov‘ld | Dec‘l3 | Jan‘l4

113350 T30 | e | 113350

1 | V.Dr. Anek BET¥ | 10.00® | 10.00°* | 10.00°% | 10.33%% | 10.67¢™ | i i

1167 [ 1167

2 V. Rothchildiana 15.33® 16.00® 16.00% 16.00* 16.33%° 16.67" 16.67% 17.00% 17.00% 17.33% 17.67" 17.67™=

65

abede chede ocdel’
3 | ¥ Thongchai ,'53'00 1333%% | 13339 | 13670 | 1aemeekt | agri | 1y | 1azane | aeree | J467 :4'67 14,675
V. Katsuura x V., 10.33%% hobefeh ot | 11,000 potety | 12.00708 | 12, 00%F | 712,007 e | 12675 | 12,67 N
4 | Fuchs Deli aht il 10.33 1067 . 11.33 i i ; 12.67% | iy 1267
V. Taweesuksax | 1 oo 1333000 14,3300
5 | ¥ Kultana Goldx | 13,009 | 13.33% | 7 1333%%C | 13,67 [ 14,00 | 14,00°°% | 14.00%% | 1400 | ;& 14.33%%%
V. Green Gold
6 V. Apec Blue 18.00° 18.67" 18.67" 19.00° 19.00" 19.00° 19.00" 19.00° 19.00° 1967 19.67° 20.00°
7 V. Pakchong Blue | 15.00% | 15.67™ 1567% | 1567 | 16.67° 16.67% 17.33%* 17.33° 17.33® 17.67* 17.67" 18.00*
For hodo
8 ;‘izf:'g: X Vl‘ " 1333 13.33%% | 136779 | 13.67%% | 1533%% | 1533%¢ | 15330 | 15330 | 1567 | 1633 | 17.00%% | 17.00%
V. Pachara Delight abod e Iy ab b ab e o e fros abe he
9 14.67 15.67 16.00 16.33 16.67 16.67 16.67 17.00 17.00 17.00 17.33 17.67

Pink

V. Pakchong New )
10 | Land x ¥, Annette | 14.67%4 | 14.67%¢ 15.33® 16.00% 16.33% 16.33% 16.33%¢ 16.33%% 16.67%c 16677 | 16.67%% | 16.67°%*

Jones
 becic] bodel’ bedel bede]
11| V. Fuchs Delight jh}j'” 1167 | 1) 67 :"67 11674 | 12,3354 [ 130" | 1333506 | 13 3340 ,‘3 3 B3 13.33%%
Bedel A==y Bodcigh 2 B gh Boker LT
12 | V. Red Gem ;,3-00 1100 | 11,00% :"00 12,001 i12.00 i'2'33 12,33%%% | 12,30 :,,2'67 33'00 13.00%%%
13 | ¥. Anek Delight 6.33M 6.67¢ 7.33% 7.67% 8.33% 8.33% 8.67¢4 8.7 867 867t 9,674 9.67%
1g | Y-Urbehirx Vo g coamii | g gen 800% | goo® | 9.67% 10.33% | 1o gpsi | 1o g7ii | 1067 | 10679 | 10.67% | 10679
Bitz's Heartthrob
V. Kasem’s 14,33t
15 | Delightx V. Bitz’s | 7.33% | g 33 367 9.00%%F [ 13.33%60 | 1367 | 13,6720 | 12,670 | 1433 | 14330 | T 14,33>%

Heartthrob
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Root number in vanda varieties/ hybrids during the period of observation contd...

gl; Varictics/hybrids | Feb ©13 Mar “13 Apr*i3 | May*'13 | Jun‘i3 Jul ‘13 Aug ‘13 Sep ‘13 Oct ‘13 Nov‘13 | Dec‘l3 | Jan‘l4
- - =
16 ;ﬁ fg’;’:;;“g"’" X | ek | 146 | 1soo [ 1533t | 133 | sere | 1seme | 1ser | 1sere | sepee | 16T | s gyt
abads bodel
17 | ¥. Pathum Gold ,'5333 1233%%% | 13,00%% | 14,00 | 14.33%% | 14.33%% [ 14330 | 433l | 14330k | 14330 :4'67 14.67%
Bedeig Bedl Bcdeleh Ern) BedcTgh clelg SIETR ey
18 | 7 Lumpini Red 3,-'67 5 7 | 10.00% :0.67 I |11.67 jl 1.67% I12.00 :2'00 t}Iz.oo :2.33 ——
V. K i 33T ) ) » ) " - "
19 | s ultana Delight 3,-33 9.33%® | 1000™ | 1000%% | 10.00%% | 1000%% | 10.00% | 1000 | 1033 | 103390 | 10335 | 103300
abode shodefy - Bodel
20 | ¥ Pompimol 207 agois | 1400 | 1400% | 1ap0se | 14009 | qapgueis | J4O0T | g ggmm | gggmer | 1933 g pyee
21 5 #‘;zsxﬂied X | g3y | ge7e | 9.00% | 9.00%% | 9.00% 9.00% | goo™i | 967 | 967 | g7 | ge7ei | g 67wk
2 :auMa':l:”“" 22, 00%5 | g g 9.00% | 9.00%% | 9.00% 10.00%% | 000 | 10000 | 10,00 | 10.00%9 | 1000% | 10.00%
23 | V¥ LankaSripink | 6.00° 6.67% 667 6.67¢ 6.67¢ 7.00% 7.008 7.00° 7.00% 7.00% 7.00% 7.339
24 | V. Varuvathe Pink | 5.67 567" 6.00° 6.33¢ 6.67¢ 6.67 6.67 667 6.67 667 667 6.67
25 ge‘:‘;:f" s 7.00%8 [ 25gh 7.00¢ 7.00° 7.00¢8 8.00% 8,00t 8.00% 8,00 8.00" g.00% 8.00"
bedel badel” |  bode” bodef
26 | V.DrAnekx Vo TLOOTE ) ggmin | gypoier | 120075 1 3 gt | 3 00mets | 1300t | g3, g [ 130077 | 1333 133345 g v
Mimi Palmer v g ¥ ¥ 8
V. Fuchs Delight x i
Qi Qb QQbescte 12.005%% | 12,007 .
27 | V. Bitz's ? 10.00%%% [ 10,007 | 10.00® | 11.00°"% 32 0o i}z 00 12,0000 | § 12.00% | 12,00
Heartthrob
ubade Dedel N Bedel
28 | V.Prapawan };’.i.oo 12,00+ | 12,00% :2‘00 12.00%% | 1400 | 14.00°% | 14007 | 14.00°* | 14,00 ;4'00 14,00
V. Thailand Ak} ch atef e, def delihi ofgh efghij Aghi i i chij
29 Beauty 7670 | g 6T 9,00 9,00%% | 10.00%%¢ | 10.00 10.00%% | 10,00%9 | 10,00 10,0041 | 10338 | 10,338
V.Dr. Anekx V. 10,335 e vt | 11.675 en | 12,007 | 12007 [ 12,00 | 12,009 | 12.007F
30 | pis'e Heartthrob | 11.00b%fh | 11,33 . 11.67%% | . i ; b o 12.00%% | 12.33%0




4.1.2. Floral characters
4.1.2.1. Flowering characters

Data pertaining to the flowering characteristics of the thirty varieties/hybrids
such as days from spike emergence to opening of first floret, 50 per cent florets,
opening of 100 per cent florets, spike longevity, interval of spike production, number
of spikes/ plant/ year and blooming period are presented in Tables 13 and Figures 2

and 3.
Spike emergence to opening of first floret

Duration from spike emergence to opening of first floret differed significantly
(Table 13 and Fig.2). The duration was maximum in V. Urbchitr x V. Bitz’s
Heartthrob (31.00 days) and was significantly superior to all others. V. Apec Blue
recorded the minimum duration (17.67 days), followed by V. Varuvathe Pink,
V. Anek Delight and V. Thongchai (18.67 days).

Spike emergence to opening of 50 per cent florets

Marked differences were also noticed with regard to the duration for spike
emergence to 50 per cent florets open (Table 13 and Fig. 2). ¥. Urbchitr x V. Bitz’s
Heartthrob took maximum number of days for opening of 50 percent florets
(37.33 days), followed by V. Madame Rattana (30.67 days) which was on par with
V. Pranermprai x V. fessellata (30.00 days), ¥. Lumpini Red x V. Taweewan
(28.67 days), V. Taweesuksa x V. Kultana Gold x V. Green Gold (28.67 days),
V. Sirilak x V. Bitz’s Heartthrob (28.33 days), V. Pathum Gold (28.00 days),
V. Lanka Sri pink (28.00 days), V. Red Gem (27.67 days) and V. Robert’s Delight
(27.67 days). V. Anek Delight recorded the minimum (20.33 days) followed by
V. Varuvathe Pink (21.00 days) and V. Apec Blue (21.33 days) and were on par.
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Table.13. Flowering characters of vanda varieties/ hybrids

Flowering characters

Sl Varletiesybrid Days from spike emergence to Spike Interval of | No. of Blooming
arieties rias
No y 1* floret | 50% 100% longevity | spike spikes period
open florets florets {days) production | produce
open open (days) d/year
i ¥ Dr. Anck 21.33% | 25337 | 283378 | 27.67°9% | 349.67°F 1.7°% Feb-June
2 o 19.67%F | 233359 | 25.67%" | 29.33%% | 28233%F |17 Feb-Mar,
¥. Rothchildiana July-Sept
3 18.67% | 23.00™ | 25672 | 23.00" | 254.00° | 1.75% Mar-Apr,
. Tuly-Aug,
¥. Thongchai Nov-Dee
4 | V. Katsuurax ¥, 22007 | 26.00%% | 28.67%% | 24.0097 | 202.00° | 1.7%% Feb-May,
. July-Sept,
Fuchs Delight Nov-Dec
5 | V. Taweesuksax | 24.67 | 28.67°° | 32.00°F | 31.00° 374.00% 1.0° Mar-Apr
V. Kultana Gold x
V. Green Gold
6 |y ApecBlue 17.67 21.33% 2367 | 30.00% 224,007 | 17 Feb-Mar,
-Ap July-Aug
7 Y Pakchons Bl 23.67°%8 | 266775 | 28.67°% | 20.67°™ | 375.33% 1.0° July-Aug
A chong Blue
8 | V. Sirilakx V. 2533° 2833 | 3100 [ 2233W™ | 332,000 | 1.3% Mar-June,
Bitz’s Heartthrob ' Scpt-Nov
9 | V.PacharaDelight | 20.67 | 25.33%%F [ 28.33%% | 26.33%%" | 24167 | 1.7%% Feb-Mar,
Pink June-Nov
10 | V. PakchongNew | 21.67%" | 27.00°% [ 31.67°% | 27.33%% [ 263.33 | 1.7%* Feb-Apr,
Land x ¥. Annette July-Nov
Jones
1| . Fuchs Delight 21675 | 25.33%% | 28.33%% | 19.00™" | 240.00°F | 2.0%% Feb-Apr,
’ July-Nov
12 2333%F | 27.67°%° | 31.00%% | 27.33%% | 237.00%% | 2.0°% Mar-May,
V. Red Gem h Aug-Oct
K Delight 18.67% | 2033 2167 15,00 373.67° 1.0° June-Aug
14 | V. Urbchitrx V. 31.00° 37.33° 44.00° 29.67 230335 | 2.7 Feb-May,
Bitz’s Heartthrob July-Dee
15 | V. Kasem’s 22,00 | 24.00%" | 25338 | 1833 113337 2.3 Apr-Aug,
Delight x V. Bitz's Dec-Jan
Heartthrob
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Flowering characters of vanda varieties/ hybrids contd...

Days from spike emergence to

Soik Interval of | No.of
pike
Sl spike spikes Bloomin,
Varieties/hybrids | s g o 50% 100% longevity P . P . &
No florets florets (days) production | produc | period
open ’ (days) ed/year
open open Y Y
16 | ¥. Pranermprai x 2433°% 13000 | 3333 [2500%" | 9467 3.3 Mar-May,
V. tesseilata July-Jan
17 | ¥ Pathum Gold 22.33% 28,005 | 3233%% [ 28.67°%° | 108.33 .7 Mar-Dec,
18 23.00%% | 26337 | 20,00°% | 26.00% [ 238.00™° | 1.7°° | Apr-June,
V. LumpiniRed | Sept-Nov
19 | V. Kultana Delight | 20.67" | 26.33%% | 31,67%% [ 2433%7 | 228.67™*" | 1.7° | Mar-May,
Red Sept-Nov
20 | ¥. Pompimol 25009 | 27.00%F | 29.00°% | 24.00% | 380.67° 1.0° June-July
21 | V.LumpiniRedx | 24.67°% | 28.67° | 34.33° 29.00°% | 306.00° | 1.3%* Mar-May,
V. Taweewan Sept-Oct
22 | V. Madame 28.00° 30.67° 3233" | 36.00° 338.33™ 1.3% Apr-June,
Rattana Nov-Dee
23 | V. LankaSripink | 24.33°% | 28.00%% | 31.33%% [ 22.00%™ | 264.00°°% | 1.7°" Mar-May
713 1 hi opq abedt cde _
24 | |, varovathe Pink | 1867 21.00 23.33 17.33 211.00 2.0 11:435 June,
25 25.67° 27.67°% | 29.009% | 16.00° 196.00%7 | 232 | Mar-Apr,
s . July, Sep-
V. Robert’s Delight Nov.Dec
26 | V.Dr. Anckx V. | 23.67°°F | 26.67°%® [ 31.67°% | 2033™ | 234.00°*" | 1.7°°* | Mar-Apr,
Mimi Palmer Sept-Oct
27 | V. Fuchs Delightx | 23.67°% | 26.33%%" | 29,0098 | 21.007™ | 162.33% | 2.0 Mar-Apr,
V. Bitz’s Oct-Nov
Heartthrob
28 | prapawan 2500 | 27.00%7 | 29.33%%% | 3500° 205.00°% | 2.0 | May-June,
Oct-Nov
29 21.00%7 [ 2467 [ 2733 | 2067 | 130.33 20 | Mar-May,
. July-Sept,
V. Thailand Beauty Nov-Dec
30 | ¥.Dr. Anekx V. 23.67°%% | 2700 | 30.00°% | 21,679 | 31567 | 1.3% Oct-Nov
Bitz’s Heartthrob

63




Spike emergence to opening of all florets

Significant differences were also noticed among the varieties with respect to
the duration from spike emergence to opening of all florets (Table 13 and Fig. 2).
¥. Urbchitr x V. Bitz’s Heartthrob recorded the maximum duration (44.00 days) for
opening of all florets, followed by V. Lumpini Red x V. Taweewan (34.33 days),
which was on par with V. Pranermprai x V. tessellata (33.33 days), V. Madame
Rattana (32.33 days), V. Pathum Gold (32.33 days), ¥. Taweesuksa x V. Kultana
Gold x V. Green Gold (32.00 days), ¥. Dr. Anek x V. Mimi Palmer (31.67 days),
V. Kultana Delight Red (31.67 days), V. Pakchong New Land x V. Annette Jones
(31.67 days), V. Lanka Sri pink (31.33 days), V. Red Gem (31.00 days), V. Sirilak x
V. Bitz’s Heartthrob (31.00 days) and V. Dr. Anek x V. Bitz’s Heartthrob
(30.00 days). V. Anek Delight recorded the minimum duration for all florets to open
(21.67 days), followed by V. Varuvathe Pink (23.33 days) and V. Apec Blue
(23.67 daysj, which were on par.

Spike longevity

Distinguishable differences were noticed with respect to the longevity of the
spike on the plant in vanda varieties/ hybrids (Table 13 and Fig. 3). Among the
varieties, V. Madame Rattana recorded maximum spike longevity (36.00 days) and
was on par with V. Prapawan (35.00 days) and were significantly superior to all |
others. It was followed by V. Taweesuksa x V. Kultana Gold x V. Green Gold
(31.00 days), V. Apec Blue (30.00 days), V. Urbchitr x V. Bitz’s Heartthrob
(29.67 days), V. Rothchildiana (29.33 days), ¥. Lumpini Red x V. Taweewan
(29.00 days), V. Pathum Gold (28.67 days) and V. Dr. Anek (27.67 days). The
minimum spike longevity was recorded in V. Anek Delight (15.00 days), followed by
V. Robert’s Delight (16.00 days).
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m spike emergence to 1st floret open

m Spike emergence to 50% florets
open

m Spike emergence to 100% florets
open



Fig.3. Spike longevity of thirty different vanda varieties/ hybrids



Interval of spike production

Significant differences were recorded in vanda orchids with respect to the
interval of production of spikes (Table 13). The interval of spike production was
maximum in ¥. Pompimol (380.67 days), and was statistically on par with
V. Pakchong Blue (375.33 days), 7. Taweesuksa x V. Kultana Gold x V. Green Gold
(374.00 days), V. Anek Delight (373.67 days), V. Dr. Anek (349.67 days),
V. Madame Rattana (338.33 days), V. Sirilak x V' Bitz’s Hearr'throb (332.00 days),
V. Dr. Anek x V. Bitz’s Heartthrob (315.67 days), and V. Lumpini Red x
V. Taweewan (306.00 days). Spike production interval was observed minimum in
V Pranermprai x V. tessellata (94.67 days) on par with V. Pathum Gold (108.33 days)
followed by V. Kasem’s Delight x V. Bitz’s Heartthrob (113.33 days) and V. Thailand
Beauty (130.33 days).

Number of spikes produced per year

Considerable variation was observed with respect to the number of spikes
produced per year (Table 13). V. Pathum Gold produ.ced maximum number of spikes
(3.7) and was on par with V. Pranermprai x V. fessellata (3.3) and significantly
superior to all others. It was followed by V. Urbchitr x V. Bitz’s Heartthrob (2.7),
V. Kasem’s Delight x V. Bitz’s Heartthrob (2.3) and V. Robert’s Delight (2.3). The
number of spikes produ;:ed per ;zear was minimum in V. Pompimol, ¥. Anek Delight,

V. Pakchong Blue and V. Taweesuksa x Kultana Gold x Green Gold (1.0 each).
Blooming period/ season

The vanda varieties/ hybrids exhibited considerable variation with regard to
the blooming season. Most of the varieties were seasonal, except . Pathum Gold. In

this variety short dearth period was observed in Jan-Feb.

Among the vanda varieties/ hybrids evaluated, single flowering season was

observed in V. Dr. Anek (Feb-June), V. Taweesuksa x V. Kultana Gold x V. Green
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Gold (Mar-Apr), V. Pakchong Blue ( July-Aug), V. Anek Delight (June-Aug),
V. Pompimol (June-July), V. Lanka Sri pink (Mar-May) and V. Dr. Anek x V. Bitz’s
Heartthrob (Oct-Nov).

Three flowering seasons were noticed in V. Thailand Beauty (Mar-May, July-
Sep, Nov-Dec), V. Thongchai (Mar-Apr, July-Aug, Nov-Dec), V. Katsuura x
V. Fuchs Delight (Feb-May, July-Sep, Nov-Dec) and V. Robert’s Delight (Mar-May,
July-Sep, Nov-Dec). All the others flowered twice a year. Majority had peak

flowering during Feb-June, i.e., during dry season and early rainy season.
4.1.2.2. Spike characters

Data pertaining to the spike characters of different vanda varieties/ hybrids are

presented in Table 14.
Spike length

Vanda varieties/ hybrids differed significantly with respect to spike length
(Table 14). V. Dr. Anek x V. Mimi Palmer recorded the maximum (35.67 cm),
followed by V. Kultana Delight Red (33.87 cm) and ¥. Lumpini Red x V. Taweewan
(33.77 cm) and were significantly superior to all others and statistically on par with
V. Dr. Anek x V. Bitz’s Heartthrob (32.10 cm), V. Urbchitr x V. Bitz’s Heartthrob
(31.87 em), V. Fuchs Delight x V. Bitz’s Heartthrob (31.40 cm), V. Anek Delight
(31.20 cm), V. Thailand Beauty (31.0 cm) and V. Kasem’s Delight x V. Bitz’s
Heartthrob (30.23 cm). V. Pachara Delight Pink recorded minimum spike length
(8.23 cm), followed by ¥. Varuvathe Pink (12.67 cm).

Rachis length

The vanda varieties/ hybrids showed distinct variation with regard to rachis
length (Table 14). Among the varieties, V. Thailand Beauty recorded the maximum

rachis length (21.83 cm) and was significantly superior to all others. It was followed
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Table 14. Spike characters of vanda varieties/ hybrids

Spike characters

Spike Rachis Stalk Girth of | No. of | Spike Spike | Nature
SI. Varieties/hybrids length length length/ spike spikes/ | orientation | colour | of
No peduncle | (cm) plant spike
length ata
{cm) time
1 V Dr. Anek 18279 | 8.50™ 977 | 1879 | 1 Erect green | Lax
2 V. Rothchildiana | 26.60%% | 14.50%% 12107 | 207 |1 erect green | Lax
3 | V. Thongchai 18.73" | 11.50%%" | 7.23% 1707 |1 erect green | Lax
4 | V.Katswrax V. | 13.50°" | 6.10° 7405 1.87% |1 erect green | Lax
Fuchs Delight
5 | V. Taweesuksax | 18.57°0 | 8.77°% | 9.80°%" | 2.00°%® |1 erect green | Lax
V. Kultana Gold x
V. Green Gold
6 [, Apec Blue 21.57%% | 7,17% 14409 | 1.90°%" |1 erect green | Lax
7 lyp akchong Bluc 1447 | 8.00% 647" 2.00%% |1 erect green | Lax
8 | V.Sirilak x V. 22.17%9 [ 1050 | 11.67° | 190 |1 erect green | Lax
Bitz’s Heartthrob
9 V. Pachara -8.23™ 677 1.46' .50 1 erect green | Lax
Delight Pink
10 | V. Pakchong New 24777 | 14.60 10.17%% | 243 1 erect green | Lax
Landx ¥, i
Annette Jones
0 fuchs Delight 19.608% | 7.43* 1217 [ 2109 |1 erect green | Lax
12 2537%9% [ 15.00% 10.37%% | 1.379 1 erect green | Lax
V. Red Gem ghi
13 [ V. Anek Delight | 31.20%¢ [ 13.10°® 18.10° 1.83°% 1 erect green | Lax
14 | V. Uthchitrx . | 31.87%* | 1533 16548 | 2,50 1 horizontall | green | Lax
Bitz’s Heartthrob y arched
15 | V. Kasem’s 3023%% | 12.50%% | 17.73% | 193 |1 erect green | Lax
Delight x V. .
Bitz’s Heartthrob
16 | V. Pranermpraix | 22.77%" | §33% 14.44% 1977 [ 2 erect green | Lax
V. tessellata
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Spike characters of vanda varieties/ hybrids contd..,

Spike Rachis Stalk Girth of | No. of | Spike Spike | Nature
st length length length/ spike spikes/ | orientation | colour | of
No Varieties/hybrids peduncle | (cm) plant spike

length ata
{cm) time

17 2587008 [ 1217998 [ 1370%% | 17380 [ | erect green | Lax
V. Pathum Gold h

18 | V. Lumpini Red 24,3388 1" g o38Nk 15.30%% | 2.23%0 ] erect green | lax

19 | ¥ Kultana 33.87° 16.67° 1720 | 1.87%M | ] erect green | Lax
Delight Red

20 | ¥ Pompimol 26,0075 | 7.83% 18.17° 1.97%% | ] erect green | Lax

21 | V. Lumpini Redx | 33.77* 17.00° 16,7779 223 |1 erect green | Lax
V. Taweewan

22 | V. Madame 25.50°% | 17,00° g.50%" 1.60™ 1 erect green | Lax
Rattana B

23 | V.Lanka Sripink | 19.73%% | 6.17% 13,56 [ 1.97%% [ 1 erect green | Lax

24 | V. Varuvathe 12.67™ 1.63 11.04% | 1.307 1 erect green | Lax
Pink

25 | V. Robert's 223350 | g.00% 14.33°7 [ 2.03% [ erect green | Lax
Delight

26 | V.Dr. Anekx V. | 35.67° 12.40°% | 23.27° 1.60% |1 erect green | Lax
Mimi Palmer

27 | V. Fuchs Delight | 31.40% 10,5055 | 20.90% 1.g3%% | 1 erect green | Lax
X V. Bitz’s j
Heartthrob

28 | ¥. Prapawan 25175980 | 1397%0 [ 1120% | 2.03%F |1 erect green | Lax

29 | V. Thailand 31007 | 21.83° 9.17°%% [ 2,00%% |1 erect green | Lax
Beauty

30 | V.Dr. Anckx V. | 32107 9.43F% | 22 67° 1.80%" |1 erect green | Lax

Bitz’s Heartthrob
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by V. Lumpini Red x V. Taweewan (17.00 cm), ¥. Madame Rattana (17.00 cm),
V. Kultana Delight Red (16.67 cm), ¥. Urbchitr x ¥. Bitz’s Heartthrob (15.33 cm),
V. Red Gem (15.00 cm), ¥. Pakchong New Land x V. Annette Jones (14.60 cm),
V. Rothchildiana (14.50 cm) and V. Prapawan (13.97 cm). Rachis length was
minimum in ¥, Varuvathe Pink (1.63 cm) followed by V. Katsuura x ¥. Fuchs Delight
(6.10 cm), 7. Lanka Sri pink (6.17 cm), and V. Pachara Delight Pink (6.77 cm).

Stalk length/ peduncle length

Considerable variation was observed in stalk length of the selected vanda
varieties/ hybrids (Table 14). The stalk length was maximum in V. Dr. Anek x
V. Mimi Palmer (23.27 cm), which was on par with V. Dr. Anek x V. Bitz’s
Heartthrob (22.67 c¢cm) and ¥ Fuchs Delight x V. Bitz’s Heartthrob (20.90 cm).
Whereas the minimum stalk length was recorded in V. Pachara Delight Pink
(1.46 cm), followed by V. Pakchong Blue (6.47 cm).

Girth of spike at base

There were detectable variatioh in girth of spikes among the varieties/ hybrids
(Table 14). V. Urbchitr x V. Bitz’s Heartthrob had the maximum spike girth (2.50 cm)
and was on par with V. Pakchong New Land x V. Annette Jones (2.43 cm),
V. Lumpini Red x V. Taweewan and ¥. Lumpini Red (2.23 c¢m each). The minimum
spike girth (1.30 cm) was observed in V. Varuvathe Pink, followed by V. Red Gem
(1.37 cm).

4.1.2.3. Flower characters

Data pertaining to different floral characters of vanda varieties/ hybrids like number
of florets/ spike, internodal length of spike, pedicel length, flower size, individual
floret life, lip length and width, column length, spur type and length are presented in
Table 15 and Fig. 4 and 5.
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Number of florets per spike

Significant differences could be noticed with regard to the number of florets
per spike in vanda varieties/ hybrids (Table 15 and Fig. 4). Maximum number of
florets was noticed in V. Thailand Beauty (23.33) and was significantly superior to all
others. It was followed by V. Red Gem (17.00) followed by V. Lumpini Red x
V. Taweewan and V. Pathum Gold (10.67 each) which were on par with V. Kultana
Delight Red and V. Madame Rattana (10.00 each). Minimum number of florets (3.00)
“was recorded in V. Varuvathe Pink followed by V. Fuchs Delight (4.33) and
V. Pachara Delight Pink (5.00).

Internodal length (between florets at the base)

Internodal length between florets differed significantly (Table 15) and was
maximum in V. Prapawan (2.40 cm) and was on par with V. Anek Delight (2.07 cm)
and V. Taweesuksa x V. Kultana Gold x V. Green Gold (1.17 c¢cm) followed by
V. Lumpini Red (1.97 cm), V. Pompimol (1.90 cm), V. Urbchitr x V. Bitz’s
Heartthrob (1.70 c¢cm) and V. Rothchildiana (1.70 cm). The minimum intermodal
length (0.63 cm) was observed in ¥. Red Gem followed by ¥. Lanka Sri pink
(0.77 cm).

Pedicel Iength/ Length of flower stalk

Flower stalk length showed considerable differences among the varieties/
hybrids of vanda (Table 15). V. Dr. Anek x V. Bitz’s Heartthrob had the maximum
(7.03 cm) pedicel length and was on par with ¥. Pompimol (7.00 ¢cm), V. Kultana
Delight Red (6.60 cm), V. Pakchong New Land x V. Annette Jones (6.57 cm),
V. Pakchong New Land x V. Annette Jones (6.57 cm), ¥. Madame Rattana (6.53 ¢m),
V. Pranermprai x V. tessellata (6.50 cm) and V. Prapawan (6.47 cm). V. Red Gem and
V. Thailand Beauty recorded the minimum pedicel length (3.57 cm), followed by
V. Apec Blue (4.30 cm).
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Table.15. Floral characters of vanda varieties/ hybrids

. 1
s Florets/s | Internod :;:::er Flower size Floret Lip Lip width nCﬂ i
* | Varieties/hybrids pike al length life length P Spur type | Spur length
No. (n0.) (cm) length LxW Arc:i (days) {cm) (cm) length
) {cm) {cmxem) (cm®) (cm)
1 V. Dr. Anek 8.00%¢ | pg7®™ 617 | 9.10x 8.60 78.26°* | 6.00M 2,00 1,73% 0.73* | conical Long
2 V. Rothchildiana 7339 | 170% 6.27%7 | 9.00x9.50 85.50% | g.00™™ | 197%% | 207" 040% | conical Long
3 V., Thongchai 6.00°% 1,13 5.93%% | 860x9.10 7826 | 6.67% 1.83%% [ 203" 0.43% | Conical Short
4 I’;eﬁ;‘i““m x V. Fuchs 5.00% 1.00% 507 | 820x8.60 7052 | 1833 | 1.57% | 087%™ | 060 | Saccae | Medium
5 golT:;“’;S(";:Z: g;::“]‘a““ 7339 | 117® 5.93%% | 830x7.90 6557 | 633" 153# | 0934 | 0.60° | conical Very short
6 ¥, Apec Blue 567% 0.97% 4.30% 7.40x 790 58.46™ | 967 220% [ og3“= | 040" | Conical Medium
? V. Pakchong Blue 6.33%% 1.07%" 6.13% | 7.40x7.00 51.80°% [ 733 | g7 | pogokm 0.60 | Conical Medium
8 ggﬂ:ﬁ:g‘ V. Bitz’s 7.00%¢ | 1.20% 643 | 10.50x1030 | 108.15° | 833% | po3¢d | o7 067 | Conical | Short
9 V. Pachara Delight Pink 5.007 1.37% 460 | 6.50x7.10 46.15% | 1033% | Le0® | 178 0.43% | Conical Medium
10 :‘ Pa]:lch;’“g Newlandx V. | g ggele |y gqu 657 | 11.00x1030 | 1i3.3¢° | 500 2009 | 1,70% 063** | Conical | Medium
nneue Jones
11 | V. Fuchs Delight 4.33% 130" 520" | 8.40x8.70 73.08% | 6.67% 1.93% 1.40% 0.63** | Conical Medium
12 | V. Red Gem 17.00° 0.63* 357 420%4.00 16.80F 6,00t 1.0¥ 0.60° 037¢ | Conical Medium
13 | V. Anek Delight 5.00% 2.07% 507 1090x 1020 | 111.18 | 6.67™ 1.83¢h | 1 o7hk 0.50% | Conical Medium
14 ;:::;:‘0‘;’ x V. Bitz’s 933 | | 70 637% | 11.20x1080 | 12096 | 1267 | 183%% | 1.07% 0.73* | Conical | Short
15 l‘;:”ssf;‘a;ﬁ::ght xV. 800°¢ | 2.00° 6.17% | 12001090 | 130.80° | 9.33%% | 203 | 207 067 | Conical | Medium
16 | V. Pranermpraix V. tessellaia | 6.67°¢ 1.30% 6.50™ | 7.60x7.30 55.48% | 10.00% | 1.60%% | 1.00% 0.73% | Conical Medium
17 | V. Pathum Gold 1067 1.20°% 5.93%% | 7.40x7.60 56.24%F | 7.67%E | | 40 1.40% 0.77® | Conical Medium
18 | ¥. Lumpini Red 6.33%% 197" 5.80% | 8.00x8.40 67207 | 767 | 1.83%% | ].40% 0.60 | Conical Medium
19 | ¥ Kultana Delight Red 10.00% 0.20¢ 6.60% | 3.90x9.20 3588 | 6.00® 1.57% 1.43% 0.77% | Conical Medium
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Floral characters of vanda varieties/ hybrids contd...

Flower

Flower size

[Sql,;_ Varieties/hybrids E:Jl]i:(‘::ts Ilcl:;:lr:mal :t::lgl;h LxW Area ll::gret ll;l:gth (l"::‘;v fdth l(i:gltll?n Spur type Spur length
(mo.) (cm) (cm) (emxem) (cm?) (days) (cm} (em)

20 | ¥.Pompimol 6.00% [ 190" 700% | 11.70x11.80 | 138.06* | 6.00" 240° 1,87 0.50% Conical Medium
21 ;’ah‘;x’l’: Redx ¥. 1067 | 1.53% 640 | 730x7.10 51.83% | 7.00% | 1.53% | 0.80™ | 0.53% | Conical Medium
22 | ¥. Madame Rattana 10.00% | 1.50% 6.53* | 920x8.90 81.88%* | .00t 1.90%% | 1.37% 0.70" Conical Medium
23 | V. Lanka Sri pink 500% | 0.77¢ 5478 | 9.80%9.60 94,08% | 8.00%™F | 197%% | 127¢ 0.63** | Conical Medium
24 | V. Varuvathe Pink 3.00¢ 1.00% 507 7.20 % 6.90 49.68% | 13.67° 1474 0.63™ 0.50% conical Medium
25 | V. Robert's Delight 6.00% | 1.30% 5.50% | 820x8.20 67.24% | 5334 2.00% 1,208 0.60% Cylindrical | Medium
26 If;?n:; f“ek X V. Mimi 6.00% | 120 5.93%% | 7.60x 7.60 57.76% | 6.00% 2200 | 117¢ 0.87" Conical Medism
27 ::;‘:}}]’:oge“gh’ XV.BIZ's | o 67sds | 123¢ 5.70% | 8.80x 8.60 7568+ | 700% | 233* | 2.10° 067 | Conical Medium
28 | ¥ Prapawan 767 | 240° 647° | 9.00x8.60 77.40* | 6.67% 1977 | 0.73™* 0.53% Conical Long
29 | V. Thailand Beauty 23.33° | 1.33% 3.57 4.40x4.70 20684 | 1267 | 213 | 157 0.43% Conical Medium
30 | V- DrAnckx V. Bitz's 700 | 1.43% 703 | 9.90x9.80 9702 | 633% | 223* | 240° 0.77% | conical Medium

Heartthrob




Fig.4. Number of florets per spike in different vanda varieties/ hybrids

No. o florets/ spike



Flower size

Distinguishable differences were noticed in vanda varieties/ hybrids with
regard to the flower size (Table 15 and Fig. 5). The maximum flower size was
recorded in ¥. Pompimol (138.06 cm®), followed by ¥, Kasem’s Delight x V. Bitz’s
Heartthrob (130.80 cm?) and were significantly superior to all others, This was
followed by V. Urbchitr x V. Bitz’s Heartthrob (120.96 cm?), ¥. Pakchong New Land
x V. Annette Jones (113.30 cm?), V. Anek Delight and V. Sirilak x V. Bitz’s
Heartthrob (108.15 cm?). Size of the flower was minimum in ¥, Red Gem (16.80 cm?)
and was on par with ¥. Thailand Beauty (20.68 cm®), followed by ¥, Kultana Delight
Red (35.88 cm?).

Individual flower life

Appreciable differences were noticed with respect to flower life within
varieties (Table 15). V. Katsuura x V. Fuchs Delight recorded the maximum floret life
(18.33 days) and was significantly superior to all others. This was followed by
V. Varuvathe Pink (13.67 days) and was on par with ¥. Thailand Beauty (12.67 days)
and V. Urbchitr x V. Bitz’s Heartthrob (12.67 days), followed by 7. Pranermprai x
V. tessellata (10.00 days). Floret life was the minimum in ¥. Pakchong New Land x
V. Annette Jones (5.00 days) followed by V. Robert’s Delight (5.33 days) and
Dr. Anek (6.00 days).

Length of labellum (lip)

Appreciable differences were found in the length of labellum of the vanda
varieties (Table 15). Lip length was maximum in ¥. Pompimol (2.40 cm) and was on
par with V. Fuchs Delight x V. Bitz’s Heartthrob (2.33 cm), ¥. Dr. Anek x V. Bitz’s
Heartthrob (2.23 cm), ¥. Apec Blue (2.20 cm), V. Dr. Anek x V. Mimi Palmer
(2.20 cm) and V. Thailand Beauty (2.13 cm). V. Red Gem recorded the minimum lip
length (1.03 cm), followed by ¥. Pathum Gold (1.40 cm).
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Fig.5. Flower size in different vanda varieties/ hybrids

Flower size (cm
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Table.16. Qualitative characters of flower/ petal of vanda varieties/ hybrids

Sl Varicties/hybrids Oricentation of | Petal Petal Petal apex Petal' Petal Petal colour :::‘::;inant Flower

No. Mowers shape curvature margin colour pattern colour fragrance

1 Facing in all obovate | Deflexed with | truncate undulate double blotched pinkish purple | Absent
V. Dr. Anck directions incurved apex

2 Facing in all obovate Deflexed with | truncate undulate double blotched violet Absent
V. Rothchildiana directions incurved apex | .

3 Facing in all oblong Incurved with | obtuse undulate double spotted purple Absent
V. Thongchai directions deflexed apex

4 V. Katsuura x V. Fuchs Facing in all obovate Deflexed with | obtuse undulate single slightly violet Absent
Delight directions incurved apex tessellated

5 V. Taweesuksa x V. Kultana | Facing in all elliptic Incurved with | obtuse undulate triple tessellated pink Absent
Gold x ¥. Green Gold directions deflexed apex

6 Facing in all obovate straight obtuse entire single uniform violet Absent
V. Apec Blue directions

7 Facing in all obovate Deflexed with | obtuse undulate single uniform purple Absent
V. Pakchong Blue directions incurved apex

8 V. Sirilak x V. Bitz's Facing in all oblong Incurved with | obtuse entire double spotted purple Absent
Heartthrob directions deflexed apex

9 Facing in all obovate straight abtuse entire double tessellated pink-purple absent
V. Pachara Delight Pink directions

10 V. Pakchong New Land x V. | Facing in all obovate | Deflexed with { truncate undulate double tessellated, lilac-violet Absent
Annette Jones directions incurved apex spotted t

11 Facing in all obovate Incurved with | truncate undulate double spotted purple Absent
V. Fuchs Delight directions incurved apex

12 | Facing in all obovate | Incurved with | obtuse entire single spotted purple Absent
¥, Red Gem directions deflexed apex

I3 Facing in all obovite Incurved with | obtuse entire double tessellated violet Absent
V. Anek Delight directions deflexed apex

14 | V. Urbchitr x ¥. Bitz’s Facing in all oblong Incurved with | obtuse undulate double spotted wine red Absent
Heartthrob directions deflexed apex

15 V. Kasein's Delight x V. Facing in all obovate Incurved with | obtuse undulate triple spotted, violet Absent
Bitz's Heartthrob direetions deflexed apex tessellated

16 ¥. Pranermprai x V, Facing in all abovate straight abtuse entire single tessellated yellow Present
tessellata directions




T4

Qualitative characters of flower/ petal of vanda varieties/ hybrids contd...

SL Varicties/hybrids Orientation of | Petal Petal Petal apex I’elal_ Petal Petal colour ::?:‘J:r:linant Flower

No. flowers shape curvature margin colour pattern colour fragrance

17 Facing in all obovate Incurved with | obtuse entire double spotted yellow Absent
¥, Pathum Gold directions deflexed apex

18 Facing in all obovate Incurved with | obtuse undulate double spotted purple Absent
V. Lumpini Red directions deflexed apex

19 Facing in all obovate Incurved with | obtuse undulate double spotied purple Absent
V. Kultana Delight Red directions deflexed apex

20 Facing in all obovate Incurved with | obtuse undulate double spotted, violet Absent
¥. Pompimol directions deflexed apex tessellated

21 V. Lumpini Red x V. Facing in all oblong Deflexed with | obtuse undulate double spotted violet Absent
Taweewan directions incurved apex

22 Facing in all obovate Incurved with | obtuse undulate double spotted, violet Absent
V. Madame Rattana directions deflexed apex tessellated

23 Facing in all obovate | Incurved with | obtuse undulate single uniform purple Absent
V. Lanka Sri pink directions deflexed apex

24 Facing in all obovate straight Obtuse entire double spotted orange Absent
V. Varuvathe Pink directions

25 Facing in all obovate Incurved with | obtuse undulate single uniform purple Absent
V. Robert’s Delight directions deflexed apex

26 V. Dr. Anek x V. Mimi Facing in all obovate | straight obtuse Undulate Double spotted Violet Absent
Palmer directions

27 V. Fuchs Delight x V. Bitz’s | Facing in all obovate | straight obtuse undulate double spotted purple Absent
Heartthrob directions

28 Facing in all obovate | straight obtuse Slightly Single tessellated violet Absent
V. Prapawan directions undulate

29 Facing inall obovate | Incurved with | obtuse undulate double tessellated Lilac-violet Absent
V. Thailand Beauty directions deflexed apex

30 V. Dr, Anek x ¥, Bitz’s Facing inall obovate Incurved with | obtuse undulate single blotched purple Absent
Heartthrob directions deflexed apex
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Table.17. Qualitative characters of lip and column of flowers of vanda varieties/ hybrids

Lip mid- Li . . . Column
SI. Varieties/hybrids Ioll:c latl::ral- Lip curvature Lip Lip surface Lip Lip colour colour
No apex colour pattern

shape lobe pattern
1 V. Dr. Anek lanceolate | orbicular Incurved with incurved apex | bilobed glabrous double streaked streaked
2 V. Rothchildiana orbicular ovate Detlexed with incurved apex | bilobed glabrous double uniform blotched
3 V. Thongchai lanceolate | ovate Deflexed with deflexed apex | bilobed glabrous single uniform blotched
4 V. Katsuura x ¥. Fuchs Delight lanceolate | orbicular Deflexed with straight apex bilobed glabrous double uniform blotched
5 V' Tawessuksa x V. Kultana Gold x V. lanceolate | orbicular straight bilobed glabrous double uniform streaked

Green Gold

6 V. Apec Blue lanceolate | lanceolate | Deflexed with incurved apex | bilobed glabrous double streaked Blotched
7 V. Pakchong Blue lanceolate | orbicular | straight bilobed glabrous double uniform Blotched
8 V. Sirilak x V. Bitz’s Heartthrob lanceolate | orbicular Deflexed with incurved apex | acute glabrous single uniform Uniform
9 V. Pachara Delight Pink lanceolate | orbicular straight obtuse glabrous double streaked Blotched
10 V. Pakchong New Land x V. Annette Jones | orbicular ovate Deflexed with incurved apex | bilobed glabrous double uniform Blotched
11 V. Fuchs Delight lanceolate | orbicular Deflexed with incurved apex | bilobed glabrous double uniform Spotted
12 V. Red Gem lanceolate | lanceolate | Deflexed with straight apex truncate | glabrous single uniform Spotted
13 V. Anek Delight lanceolate | orbicular straight bilobed glabrous double uniform Uniform
14 V. Urbchitr x V. Bitz’s Heartthrob orbicular orbicular Deflexed with incurved apex g};(g’:;lg' . | glabrous double uniform Uniform
15 V. Kasem’s Delight x V. Bitz’s Heartthrob | orbicular orbicular Deflexed with incurved apex | bilobed glabrous double uniform Streaked
16 V. Pranermprai X V. tessellata lanceolate | ovate straight bilobed glabrous Double uniform Spotted
17 V. Pathum Gold orbicular | ovate Deflexed with incurved apex | bilobed glabrous triple spotted Uniform
18 V. Lumpini Red lanceolate | orbicular Deflexed with incurved apex | bilobed glabrous double uniform Blotched
19 | V. Kultana Delight Red lanceolate | orbicular | Deflexed with straight apex bilobed glabrous single uniform Blotched
20 V. Pompimol ovate ovate Incurved with incurved apex | bilobed glabrous single uniform Spotted
21 V. Lumpini Red x ¥, Taweewan lanceolate | orbicular Deflexed with straight apex bilobed glabrous double uniforim Blotched
22 V. Madame Rattana lanceolate | orbicular Deflexed with straight apex truncate | glabrous single uniform Streaked
23 V. Lanka Sri pink lanceolate | orbicular Deflexed with incurved apex | bilobed glabrous single uniform Streaked
24 V. Varuvathe Pink lanceolate | ovate straight bilobed | "glabrous double spotted Uniform
25 V. Robert’s Delight lanceolate | ovate Deflexed with straight apex bilobed glabrous triple uniform Spotted
26 V. Dr. Anek x ¥. Mimi Palmer lanceolate | orbicular Deflexed with straight apex Bilobed glabrous Single Uniform Blotched
27 V. Fuchs Delight x V. Bitz’s Heartthrob lanceolate | lanceolate | straight bilobed glabrous double spotted Uniform
28 V. Prapawan lanceolate | lanceolate | Deflexed with incurved apex | bilobed glabrous single uniform Spotted
29 V. Thailand Beauty lanceolate | lanceolate | Deflexed with incurved apex | bilobed glabrous single uniform Uniform
30 V. Dr. Anek x V. Bitz's Heartthrob lanceolate | orbicular Deflexed with straight apex bilobed glabrous double spotted Uniform




Width of labellum (lip)

Among the vanda varieties/ hybrids, lip width was maximum in V. Dr. Anek x
V. Bitz’s Heartthrob (2.40 cm) and was significantly superior to all others (Table 15).
It was followed by V. Rothchildiana (2.07 cm), and was on par with V. Fuchs Delight
x V. Bitz’s Heartthrob (2.10 cm), V. Kasem’s Delight x V. Bitz’s Heartthrob
(2.07 cm), V. Thongchai (2.03 cm), V. Urbchitr x V. Bitz’s Heartthrob (1.97 ¢cm) and
V. Pompimol (1.87 cm). The minimum lip width (0.60 cm) was observed in V. Red
Gem followed by ¥. Varuvathe Pink (0.63 cm).

Length of column

Marked differences in column length were also noticed in vanda varieties/
hybrids (Table 15). Column length was maximum in ¥. Dr. Anek x ¥. Mimi Palmer
(0.87 cm) and was on par with V. Pathum Gold, V. Kultana Delight Red, V. Dr. Anek
x V. Bitz’s Heartthrob (0.77 cm each), V. Urbchitr x V7. Bitz’s Heartthrob,
V. Pranermprai x V. tessellata and V. Dr. Anek (0.73 cm each). The lowest column
length was observed in 7. Red Gem (0.37 cm), followed by V. Apec Blﬁe and
V. Rothchildiana (0.40 cm).

4.1.3. Post harvest characters

The data on the post harvest characters, namely, fresh weight of spike, floret
life span, spike longevity, number of buds opening in vase, days taken for wilting of

first floret, water uptake and physiological loss in weight are presented in Table 18.
Fresh weight of the spike

Significant differences were observed in fresh weight of spike among vanda
varieties/ hybrids (Table 18). Fresh weight of spike was maximum in V. Pakchong
New Land x V. Annette Jones (65.47 g) and followed by V. Lumpini Red x

V. Taweewan (64.37 g) and were significantly superior to other varieties.
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V. Varuvathe Pink recorded the minimum (11.90 g), followed by V. Red Gem
(13.27 g), V. Apec Blue (21.10 g) and V. Thailand Beauty (21.80 g).

Wilting of first floret

Significant differences were noticed among the vanda varieties/ hybrids in the
time taken for wilting of the first floret (Table 18). The duration taken for wilting of
first floret was maximum in ¥. Katsuura x V. Fuchs Delight (20.0 days) and was
significantly superior to all others. This was followed by V. Urbchitr x V. Bitz’s
Heartthrob (17.7 days), V. Pranermprai x V. tessellata (14.0 days) and V. Thailand
Beauty (14.0 days). Minimum days taken for wilting of first floret was in V. Robert’s
Delight (3.3 days), followed by V. Lumpini Red x ¥ Taweewan and V. Apec Blue
(4.0 days).

Floret span

The life span of each floret in vase also differed significantly among varieties/
hybrids of vanda (Table 18). It was maximum in V. Katsuura x V. Fuchs Delight
(18.3 days) and this was significantly superior to all others. This was followed by
V. Varuvathe Pink (13.7 days), and V. Urbchitr x V. Bitz’s Heartthrob and
V. Thailand Beauty (12.7 days) and were on par. Minimum floret span was in
V. Pakchong New Land x V. Annette Jones (5.0 days), followed by V. Robert’s
Delight (5.3 days) and were on par with V. Red Gem, V. Dr. Anek, ¥. Madame
Rattana, V. Kultana Delight Red, ¥. Pompimol, V. Dr. Anek x V. Mimi Palmer
(6.0 days each), ¥. Taweesuksa x V. Kultana Gold x ¥. Green Gold and V. Dr. Anek x
V. Bitz’s Heartthrob (6.3 days each).

Number of buds opening in vase

Among the varieties, maximum number of buds opening in vase was observed
in V. Red Gem (4.0) and was significantly superior to all other varieties (Table 18). It
was followed by V. Thailand Beauty (2.5) which was on par with 7. Lanka Sri pink,
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Table.18. Post harvest characters of spikes of vanda varieties/ hybrids

Post harvest characters

Sl Fresh wt | Wilting | Floret Buds Spike Water Physiological
No. Varicties/hybrids of spike | of first | life opening | longevity | uptake loss in wt (g)
(e) floret span in vase (days) {(ml)
(days) | (days) | (no) '
1 V. Dr. Anek 22.10™ | 43® | 6.0¥ 0.3° 9.3 8.839 7.20%0
2 V. Rothchildiana | 24.03° | 5.7°%% | g.0®= [ 0.7 12.0% 13.830%F | g 73%"N
3 ¥ Thongchai 24335 | g% 6.75" 0.2¢ 9.0° 9. 5QFH 0.10F
4 V, Katswurax V. | 2243™ | 20.0° 18.3° 1.0% 19.0° 10.005F5K | g 70"
Fuchs Delight
5 V. Taweesuksax | 24200 | 53% 6.3 1.0 8.0f 10,1799 | g.77%0n
V. Kultana Gold
x V. Green Gold
6 V. Apec Blue 210" | 405 g7 0.7 16.0% 15.00% | 7.0°%®
7 | V. Pakchong Blue | 26.73™% | 5.7°%% | 7.3 [ 03¢ 11.3% 10.67°%% | 10.90%%
8 V. Sirilak x V. 279080 | 5760 | g 3% | 03¢ 12.0%F 14,835 | 12.0%
Bitz’s Heartthrob
9 V. Pachara 23437 | 63%% [ 103% [0.7° 14.0% 8337 [ 7.40%
Delight Pink
10 | 7. Pakchong New | 65.47° 5780|500 0.0° 9.0 16.00° 16.70%
Landx V.
Annette Jones
11 | V. Fuchs Delight | 2547 | 50% |67 0.37 9.7¢ 8,83 9,03%fh
21 ed Gom 1327 | 60%% | 6.07 4.0° 10.07 6.67™" 3.20%
13 | V. Anek Delight | 26.77"% | 5.7°% [ 6.78" 0.39 1.7 11.67%%% 1 g 3050
14 | V. Urbchitrx V. | 46.90° 17.7° 127 | 2.0 16.0% 12,3390 17 20.60°
Bitz’s Heartthrob
15 | V. Kasem’'s 27.53F% | 8.3° 93%% | 039 14.0% 14.005% | 12.40%%
Delight x V.
Bitz’s Heartthrob
16 | V. Pranermpraix | 30.37%% | 14.0° 10.0°% | 1.0¥ 15.0™ 9,330 9,53%%
V. tessellata
17 | V. Pathum Gold | 31.33% | 4,700 77581 0,0° 12.7 4,00 12.70%
18 | V. Lumpini Red | 28.03% | 6.3%% [ 7.7%% [ 0.3 1.7 15.00 | 13.03%
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Post harvest characters of spikes of vanda varieties/ hybrids contd...

Water

Fresh wt | Wilting | Floret | Buds Spike Physiological
Sl Varieties/hybrids of spike | of first | life opening | longevity | uptake loss in wt (g)
No. () floret span invase | (days) (ml)
(days) (days) | (no.)

19 | ¥ Kultana 41.17° 60%% [ 60™ [ 1.0% 9.0° 7178 4.40™%
Delight Red

20 | ¥ Pompimol 32.70° 535 [ 6.0M 0.29 93¢ 14.00%% | 9.87%%

21 | ¥ LumpiniRRed x | 64.37 4.00 7.0 | 0.0° 12.0% 25.00° 25.90°7
V, Taweewan

22 | ¥. Madame 3227° 6.0%% | 6.0" 0.3¢ 9.37 13.33%%% | 11.77%
Rattana

23 | V. LankaSri pink | 29.73°% | 500 | 8.0%%R [ 2% 1.0 15.00%% | 9.80°"

24 | ¥. Varuvathe 11.90" 12.0° 137 [ 20% 16.0® 15.00 | 0.90°
Pink

25 | V. Robert's 24,579 1 3 3b 5.3 0.0° 3.0 5.50™ 2.10%
Delight

26 | V. Anekx V. 3087 | 67%F | 6.0 0.5° 12.0% 800 10.50%%
Palmer ‘

27 | V. Fuchs Delight | 30.13%% [ 472 [ 7.0% | 057 113 10,509 | g p3%h
x V. Bitz’s
Heattthrob

28 | V. Prapawan 27.13% [ 53%" 6.7™ [ o03° 12.0¢ 13,1758 | g 703N

29 | V. Thailand 21.80"™ 14,0° 127" 25 19.0° 15.17% 11.53%
Beauty

30 | ¥ Anekx V. 29.90%%" | 0% | 6,3™ 0.79 9.3 12,50%%%0 | 7 135N
Bitz’s Heartthrob
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V. Varuvathe Pink and V. Urbchitr x V. Bitz’s Heartthrob (2.0 each). Bud opening
was not observed in vase in V. Pakchong New Land x V. Annette Jones, ¥. Lumpini

Red x V. Taweewan and V. Robert’s Delight.
Spike longevity

Marked differences were noticed with respect to spike longevity in vanda
varieties/ hybrids (Table 18). V. Katsuura x ¥. Fuchs Delight and 7. Thailand Beauty
recorded significantly maximum spike longevity (19.0 days) among all the selected
varieties/hybrids, followed by V. Apec Blue, V. Urbchitr x V. Bitz’s Heartthrob,
V. Varuvathe Pink (16.0 dayé each) and V. Pranermprai x V. tessellata (15.0 days).
The minimum spike longevity was recorded in V. Robert’s Delight (3.0 days)',
followed by Taweesuksa x V. Kultana Gold x ¥. Green Gold (8.0 days), V. Thongchai,
V. Kultana Delight Re and V. Pakchong New Land x ¥. Annette Jones (9.0 days each).

Water uptake

The varieties/ hybrids exhibited significant variation in water uptake (Table
18). The uptake of water was maximum in V. Lumpini Red x V. Taweewan
(25.00 ml), followed by V. Pakchong New Land x V. Annette Jones (16.00 ml). The
water uptake was minimum for ¥. Pathum Gold (4.00 ml), followed by V. Robert’s
Delight (5.50 ml).

Physiological loss in weight

Physiological loss in weight also varied among varieties (Table 18) and was
maximum (25.90 g) in V. Lumpini Red x V. Taweewan, followed by ¥. Urbchitr x
V. Bitz’s Heartthrob (20.60 g). Minimum was recorded in ¥. Thongchai (0.10 g) and
was on par with 7. Varuvathe Pink (0.90 g), followed by ¥. Robert’s Delight (2.10 g).
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4.2, QUALITATIVE CHARACTERS

The qualitative characters of the varieties differed in all aspects and wide
range of variation could be observed (Paites 1 to 30). Data on qualitative stem and
root characters are presented in Tables 4 and 12, respectively and floral characters in

Tables 14-17.
4.2.1. Plant characters

All the Vanda varieties/ hybrids were hanging type; having medium sized,

brown coloured shoots, with little or no branching (Table 4).

The roots were cylindrical and root branching was present in all the varieties/
hybrids, although variation was seen in the intensity of branching, ¥. Fuchs Delight
and V. Varuvathe Pink had very few aerial root branches, whereas varieties like
V. Lanka Sri pink and V. Dr. Anek x ¥. Mimi Palmer were thickly branched at the
base. The colour of the roots was green in almost all the varieties. ¥. Pompimol had
greenish brown roots, whereas V. Varuvathe Pink had dark green roots. The older
roots were pale green and younger roots were dark green in some of the varieties like

V.Dr. Anek x V. Mimi Palmer (Table 12).
4.2.2. Leaf characters

Data regarding the qualitative characters of leaf and leaf sheath are presented

in Tables 9 and 10, respectively.

Most of the varieties/ hybrids had channelled leaf, although some were deeply
channelled like ¥. Thongchai, ¥. Pompimol and V. Prapawan. In V. Pachara Delight
Pink and V. Varuvathe Pink, the leaves were widely channelled and the older leaves
were somewhat strap like in shape. Regarding the leaf texture, it was smooth and
rigid in all the varieties. The leaves were green coloured with no pigmentation or

markings, where leaf margin was entire (Table 9).
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The selected Vanda varieties/ hybrids showed three types of leaf apex.
Majority of them had tridentate leaf apex except V. Taweesuksa x ¥. Kultana Gold x
V. Green Gold, V. Robert’s Delight and V. Pakchong Blue had praemorse leaf apex
and V. Varuvathe Pink with emarginate apex (Table 9).

The leaves were arranged alternately and were oriented as straight or
horizontal with an arching tendency. Leaf orientation was horizontal in ¥, Thongchai
whereas V. Pakchong Blue, Red Gem, V. Urbchitr x V. Bitz’s Heartthrob,
V. Pranermprai x V tessellata, V. Pathum Gold, V. Robert’s Delight and ¥. Dr. Anek
x V. Mimi Palmer had arching orientation. V. Varuvathe Pink had straight orientation
of leaves, whereas V. Pompimol, V. Prapawan, V. Dr. Anek, V. Apec Blue, V. Pachara
Delight Pink had straight with slightly arching orientation. All others exhibited

horizontal orientation with an arching tendency (Table 9).
All the varieties/ hybrids had green, membraneous and thick leaf sheaths (Table10).

4.2.3. Floral characters
Data pertaining to the floral characters are presented in Tables 14-17 and Plates 1-30.

The inflorescence was lax in all the varieties/ hybrids, with erect or arching
spikes in most of the cases (Table 14). In all the plants inflorescence arise from lateral
position and the florets on the spike were oriented such that they were facing in all

the directions (Table 15).

Petal shape was obovate in all the varieties/ hybrids of vanda evaluated except
V. Sirilak x V. Bitz’s Heartthrob, ¥. Thongchai and V. Urbchitr x V. Bitz’s Heartthrob,
the petal shape was oblong whereas it was elliptic in V. Taweesuksa x ¥. Kultana
Gold x V. Green Gold (Table 16).

Petal curvature was observed as deflexed with incurved apex (V. Dr. Anek,

V. Rothchildiana, V. Katsuura x V. Fuchs Delight, V. Pakchong Blue, V. Pakchong
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PLATES (1-30)



2.Vanda Rothchildiana

Plant intermediate climbing epiphyte;
shoot medium thick; leaves channelled,
smooth, rigid, green, apex tridentate,; leaf
sheath membranous, green; stipules
prominent green coloured with violet
shade at margin and apex; roots green,
thick, fleshy, branched. Stipules
prominent, Spike erect, 7-8 soft violet
blotched florets spreading, petals obovate,
deflexed with incurved truncated apex;
labellum  bilobed, midlobe orbicular,
prominent, deep violet at apex, base violet
with white stripes; laterals ovate, white
towards margin and white with violet spots
at apex.

Flowering branch: 1.0

Average yield/year; 1.7 spikes

1 Vanda Dr. Anek

Plant intermediate climbing epiphyte;
shoot medium thick; leaves channelled,
rigid, smooth, fleshy, green, apex
tridentate, leaf sheath membranous, dark
green; roots grey-brown, thick, fleshy,
branched. Spike erect, 8-10 soft pink-
purple blotched florets, petals obovate,
deflexed with incurved truncated apex;
labellum bilobed, midlobe prominent, with
bright purple, lightens towards base;
laterals orbicular, white coloured with pink
spots.

Flowering branch: 1.0
Average yield/year: 1.7 spikes



4.Vanda Katsuura x I/.Fuchs
Delight

Plant intermediate climbing epiphyte;
shoot medium thick; leaves channelled,
smooth, rigid, fleshy, green, apex
tridentate; leaf sheath membranous, green;
roots green, thick, fleshy, branched. Spike
erect, 6-7 soft violet florets with gentle
tessellations; petals obovate, deflexed with
incurved obtuse apex; labellum bilobed,
midlobe lanceolate, prominent, deep
purple which lightens towards base and
margin; laterals orbicular, white with
violet spots and yellow colour at base.

Flowering branch: 1.0

Average yield/year: 1.7 spikes

3.Vanda Thongchai

Plant intermediate climbing epiphyte;
shoot medium thick; leaves deeply

channeled, fleshy, smooth, rigid, green,
apex tridentate, leaf sheath membranous,
green; roots green, thick, fleshy, branched.
Spike erect, 6-7 soft purple spotted florets
and the colour lightens towards margin
and apex; petals oblong, incurved with
deflexed obtuse apex; labellum bilobed,
midlobe lanceolate, prominent, purple
coloured; laterals ovate, yellow with violet
stripes.

Flowering branch: 1.0

Average yield/year: 1.7 spikes



6. Vanda Apec Blue

Plant intermediate climbing epiphyte;
shoot medium thick; leaves channeled but,
strap-like towards tip, smooth, rigid fleshy
green; apex tridentate; leaf sheath
membranous, green; roots green, thick,
fleshy, branched. Spike erect, 5-6 soft
uniformly violet coloured florets, petals
obovate, straight with obtuse apex;
labellum bilobed, midlobe lanceolate,
prominent, deep violet at margin and apex,
violet with white stripes at base; laterals
lanceolate, violet spotted and base yellow.

Flowering branch: 1.0

Average yield/year: 1.17 spikes

S.Vanda Taweesuksa x V. Kultana
Gold x I/.Green Gold

Plant intermediate climbing epiphyte;
shoot medium thick; leaves green
channelled, smooth, rigid, fleshy; apex
praemorse, leaf sheath membranous,
green; roots green, thick, fleshy, branched.
Spike erect,7-8 soft pink florets with
yellow and purple tinged tessellations;
petals elliptic, incurved with deflexed
obtuse apex; labellum bilobed, midlobe
lanceolate, prominent, deep purple at
margin and apex, yellow at base; laterals
orbicular, yellow with purple striations.

Flowering branch: 1.0

Average yield/year: 1.0 spike



8. Vanda Sirilak x V. Bitz’s
Heartthrob

Plant intermediate climbing epiphyte;
shoot medium thick; leaves channelled,
green smooth, rigid, green apex tridentate;
leaf sheath membranous, green; roots
green, thick, fleshy, branched; Spike erect,
7-8 soft purple florets with spots, petals
oblong, incurved with deflexed obtuse
apex; labellum bilobed, midlobe
lanceolate, prominent, wine red in colour
which lightens towards lower margin,
white lined at base; laterals orbicular,
yellow with wine red spots and striations.

Flowering branch: 1.0

Average yield/year: 1.3 spikes

7.Vanda Pakchong Blue

Plant intermediate climbing epiphyte;
shoot medium thick; leaves channelled,
fleshy green smooth, rigid, apex
praemorse; leaf sheath ~membranous,
green; roots green, thick, fleshy, branched;
Spike erect, 6-7 soft uniformly purple
coloured florets, petals obovate, deflexed
with incurved obtuse apex; labellum
bilobed, midlobe lanceolate, prominent,
purple coloured; laterals orbicular, white
with purple spots.

Flowering branch: 1.0

Average yield/year: 1.0 spike



10. Vanda Pakchong New Land
X V. Annette Jones

Plant intermediate climbing epiphyte;
shoot medium thick; leaves channelled,
smooth, rigid green, apex tridentate; leaf
sheath membranous, green; roots green,
thick, fleshy, branched; stipules clasping to
flower stalk; Spike erect, 9-10 soft lilac-
violet florets with tessellations and spots;
petals obovate, deflexed with incurved
truncated apex; labellum bilobed, midlobe
orbicular, prominent, reddish purple,
subtending towards base; laterals ovate,
yellow with purple stripes.

Flowering branch: 1.0

Average yield/year: 1.7 spikes

9.Vanda Pachara Delight
Pink

Plant intermediate climbing epiphyte;
shoot medium thick; leaves channelled,
smooth, rigid fleshy, green, apex
tridentate, leaf sheath membranous, green;
roots green, thick, fleshy, branched. Spike
erect, 5-6 soft pink-purple florets,
tessellated; petals obovate, straight with
obtuse apex; labellum bilobed, midlobe
lanceolate, prominent, bright purple and
streaked at base, laterals orbicular, purple
shaded.

Flowering branch: 1.0

Average yield/year: 1.7 spikes



H.Vanda Anek Delight

Plant intermediate climbing epiphyte;
shoot medium thick; leaves channelled,
smooth, rigid, green, apex tridentate, leaf
sheath membranous; roots greenish brown,
thick, fleshy, branched. Spike erect, 5-6
soft violet tessellated florets, petals
obovate, incurved with deflexed obtuse
apex; labellum bilobed, midlobe
lanceolate, prominent, violet in colour;
laterals orbicular, white with violet stripes.

Flowering branch: 1.0

Average yield/year: 1.0 spike

11.Vanda Red Gem

Plant intermediate climbing epiphyte;
shoot medium thick; leaves channelled,
smooth, rigid, green, apex tridentate; leaf
sheath membranous, green; roots green,
thick, fleshy, branched. Spike erect, 17-20
small sized purple florets with spots; petals
obovate, incurved with deflexed obtuse
apex; labellum bilobed, midlobe
lanceolate, prominent, purple coloured,
laterals lanceolate, yellow with purple
spots.

Flowering branch: 1.0

Average yield/year: 2.0 spikes



14. Vanda Kasem's Delight x
Vanda Bitz's Heartthrob

Plant intermediate climbing epiphyte;
leaves channelled, smooth, rigid, green
apex tridentate,; leaf sheath membranous,
green; roots green, thick, fleshy, branched.
Spike erect, 8-9 soft violet and purple
florets with spots and tessellations; petals
obovate, incurved with deflexed obtuse
apex; labellum bilobed, midlobe orbicular,
prominent, violet coloured which lightens
towards margin; laterals orbicular, yellow
coloured with violet spots and stripes.

Flowering branch: 1.0

Average yield/year: 2.3 spikes

13.Vanda Urbchitr x V. Bitz's
Heartthrob

Plant intermediate climbing epiphyte;
shoot medium thick; leaves channelled,
smooth, rigid, green, apex tridentate; leaf
sheath membranous, green; roots green,
thick, fleshy, branched. Spike erect, 9-10
soft wine-red florets with spots and gentle
tessellations; slightly pubescent towards
central base and are shiny; petals oblong,
incurved with deflexed obtuse apex;
labellum bilobed, midlobe orbicular,
prominent, wine-red which lightens
towards margin; laterals orbicular, white
with vine red spots.

Flowering branch: 1.0

Average yield/year: 2.7 spikes



16.Vanda Pathum Gold

Plant intermediate climbing epiphyte;
shoot medium thick; leaves channelled,
smooth, rigid, green, apex tridentate; leaf
sheath membranous, green; roots green,
thick, fleshy, branched. Spike erect, 10-11
soft yellow with purple spotted florets,
petals obovate, incurved with deflexed
obtuse apex; labellum bilobed, midlobe
orbicular, prominent, yellow with green
and purple tinge, laterals ovate, uniform
sale yellow with shades of orange.

-lowering branch: 1.0

\verage yield/year: 3.7 spikes

IS.Vanda Pranermprai x
Vanda tessellata

Plant intermediate climbing epiphyte;
shoot medium thick; leaves channelled,
smooth, rigid, green, apex tridentate; leaf
sheath membranous, green; roots green,
thick, fleshy, branched. Spike erect, 6-7
soft yellow tessellated florets, petals
obovate, straight with obtuse apex;
labellum bilobed, midlobe lanceolate,
prominent, yellow coloured with purple
spots; laterals ovate, white with purple
spots, base yellow.

Flowering branch: 1.0

Average yield/year: 3.3 spikes



18.1/anda Kultana Delight Red

Plant intermediate climbing epiphyte;
shoot medium thick; leaves channelled,
smooth, rigid, green, apex tridentate; leaf
sheath membranous, green; roots green,
thick, fleshy, branched. Spike erect, 10-11
soft purple, spotted florets; petals obovate,
Incurved with deflexed obtuse apex;
labellum bilobed, midlobe lanceolate,
prominent, purple coloured; laterals
orbicular, white with purple gentle stripes.

Flowering branch: 1.0

Average yield/year: 1.7 spikes

17.Vanda Lumpini Red

Plant intermediate climbing epiphyte;
shoot medium thick; leaves channelled,
smooth, rigid, green apex tridentate,; leaf
sheath membranous, green; roots green,
thick, fleshy, branched. Spike erect, 6-7
soft purple florets with spots, petals
obovate, Incurved with deflexed obtuse
apex; labellum bilobed, midlobe
lanceolate, prominent, deep purple towards
apex, lightens at base and margins; laterals
orbicular, violet with white stripes.

Flowering branch: 1.0

Average yield/year: 1.7 spikes



20.Vanda Lumpini Red x
Vanda Taweewan

Plant intermediate climbing epiphyte;
shoot medium thick; leaves channelled,
smooth, rigid, fleshy, green, apex
tridentate; leaf sheath membranous, green;
roots green, thick, fleshy, branched. Spike
erect, 10-11 soft violet florets with spots;
petals oblong, deflexed with incurved
obtuse apex; labellum bilobed, midlobe
lanceolate, prominent, deep purple towards
tip, white striped towards base; laterals
orbicular, creamish yellow with violet
spots.

Flowering branch: 1.0

Average yield/year: 1.3 spikes

19.Vanda Pompimol

Plant intermediate climbing epiphyte;
shoot medium thick; leaves deeply
channelled, fleshy, smooth, rigid, green
apex tridentate; leaf sheath membranous,
green; roots greenish brown, thick, fleshy,
branched. Spike erect, 6-7 soft violet
purple florets with wine red spots and
tessellations; petals obovate, Incurved with
deflexed obtuse apex; labellum bilobed,
midlobe ovate, prominent, purple in colour
with white tinge at margin and base;
laterals ovate, white with purple spots and
streaks.

Flowering branch: 1.0

Average yield/year: 1.0 spike



Il.Vanda Lanka Sri pink

Plant intermediate climbing epiphyte;
shoot medium thick; leaves channelled,
smooth, rigid, fleshy, green, apex
tridentate; leaf sheath membranous, green;
roots green, thick, fleshy, branched; keel
present; spike erect, 5-6 soft purple florets,
uniform in colour; petals obovate,
incurved with deflexed obtuse apex;
labellum bilobed, midlobe lanceolate,
prominent, purple coloured; laterals
orbicular, white with purple striations.

Flowering branch: 1,0

Average yield/year: 1.7 spikes

21.Vanda Madame Rattana

Plant intermediate climbing epiphyte;
shoot medium thick; leaves channelled,
smooth, rigid, green apex tridentate,; leaf
sheath membranous, green; roots green,
thick, fleshy, branched. Spike erect, 10-11
soft violet florets with spots and
tessellations; petals obovate, incurved with
deflexed obtuse apex; labellum bilobed,
midlobe lanceolate, prominent, deep
violet; laterals orbicular, white with violet
striations.

Flowering branch: 1.0

Average yield/year: 1.3 spikes



26.Vanda Fuchs Delight x V.
Bitz's Heartthrob

Plant intermediate climbing epiphyte;
shoot medium thick; leaves channelled,
smooth, rigid, fleshy, green, apex
tridentate; leaf sheath membranous, green;
roots green, thick, fleshy, branched. Spike
erect, 6-7 soft purple, spotted florets;
petals obovate, straight with obtuse apex;
labellum bilobed, midlobe lanceolate,
prominent, purple in colour; laterals
orbicular, white with purple striations.

Flowering branch: 1.0

Average yield/year: 2.0 spikes

25. Vanda Dr. Anek x Vanda
Mimi Palmer

Plant intermediate climbing epiphyte;
shoot medium thick; leaves channelled,
smooth, rigid, fleshy, green, apex
tridentate; leaf sheath membranous, green;
roots dark green to pale green according to
maturity, thick, fleshy, branched. Spike
erect, 5-6 soft violet florets, spotted; petals
obovate, straight with obtuse apex;
labellum bilobed, midlobe lanceolate,
prominent, violet coloured; laterals
orbicular, white with violet spots.

Flowering branch: 1.0

Average yield/year: 1.7 spikes



28. Vanda Thailand Beauty

Plant intermediate climbing epiphyte;
shoot medium thick; leaves channelled,
smooth, rigid, green, apex tridentate; leaf
sheath membranous, green; roots green,
thick, fleshy, branched. Spike erect, 20-24
small sized lilac-violet tessellated florets,
petals obovate, incurved with deflexed
obtuse apex; labellum bilobed, midlobe
lanceolate, prominent, violet coloured;
laterals lanceolate, violet coloured.

Flowering branch: 1.0

Average yield/year: 2.0 spikes

27.Vanda Prapawan

Plant intermediate climbing epiphyte;
shoot medium thick; leaves deeply
channelled, smooth, rigid, green, apex
tridentate, leaf sheath membranous, green;
roots green, thick, fleshy, branched. Spike
erect, 7-8 soft violet uniformly tessellated
florets, petals obovate, straight with obtuse
apex; labellum bilobed, midlobe
lanceolate, prominent, violet in colour and
white stripes at base; laterals lanceolate,
violet with white tinge in colour and
yellow at base.

Flowering branch: 1.0

Average yield/year: 2.0 spikes



30.Vanda Fuchs delight

Plant intermediate climbing epiphyte;
shoot medium thick; leaves channelled,
smooth, rigid, green, apex tridentate, leaf
sheath membranous; roots brown, thick,
fleshy, branched. Spike erect, 4-5 soft
purple, spotted florets, petals obovate,
incurved with incurved truncated apex;
labellum bilobed, midlobe lanceolate,
prominent, deep purple towards apex,
white striped towards base; laterals
orbicular, white with pink spots and base
yellow.

Flowering branch: 1.0

Average yield/year: 2.0 spikes

29. Vanda Dr. Anek x V. Bitz's
Heartthrob

Plant intermediate climbing epiphyte;
shoot medium thick; leaves channelled,
smooth, rigid, fleshy, green, apex
tridentate; leaf sheath membranous, green;
roots green, thick, fleshy, branched. Spike
erect, 7-8 soft purple, blotched florets;
petals obovate, incurved with deflexed
obtuse apex; labellum bilobed, midlobe
lanceolate, prominent, purple coloured;
laterals orbicular, white with purple
shades.

Flowering branch: 1.0

Average yield/year: 2.0 spikes



New Land x V. Annette Jones, ¥. Lumpini Red x ¥. Taweewan) as well as incurved
with deflexed apex (V. Dr. Anek x V. Bitz’s Heartthrob, V. Thailand Beauty,
V. Robert’s Delight, V. Lanka Sri pink, V. Pompimol, V. Kultana Delight Red,
V. Madame Rattana, V. Lumpini Red, V. Pathum Gold, V. Kasem’s Delight x
V. Bitz’s Heartthrob, V. Pathum Gold, ¥. Urbchitr x V. Bitz’s Heartthrob, V. Anek
Delight, ¥. Red Gem, V. Fuchs Delight, V. Sirilak x ¥. Bitz’s Heartthrob,
V. Taweesuksa x V' Kultana Gold x 7. Green Gold and ¥. Thongchai) in the varieties.
In V. Pranermprai x V. tessellata, V. Varuvathe Pink, V. Dr. Anek x V. Mimi Palmer,
V. Fuchs Delight x V. Bitz’s Heartthrob and V. Prapawan, the petal curvature was
straight (Table 16).

Majority of the varieties had undulated petal margin (¥. Dr. Anek,
V. Rothchildiana, V. Katsuura x ¥. Fuchs Delight, V. Thongchai, . Taweesuksa x
V. Kultana Gold x V. Green Gold, V. Pakchong Blue) whereas V. Apec Blue,
V. Sirilak x V. Bitz’s Heartthrob, V. Pachara Delight Pink, V. Red Gem, V. Anek
Delight, V. Pranermprai x V. tessellata, V. Pathum Gold and V. Varuvathe Pink had

entire margin. In V. Prapawan, petal margin was slightly undulate (Table 16).

The petal colour pattern varied in the different varieties/ hybrids (Table 16).
The varieties had uniform colour pattern in V. Apec Blue, V. Pakchong Blue,
V. Robert’s Delight and V. Lanka Sri pink. Spotted colour pattern was found in
V. Thongchai, V. Sirilak x V. Bitz’s Heartthrob, ¥. Fuchs Delight, V. Red Gem and -
tessellated in 7. Taweesuksa x ¥. Kultana Gold x V. Green Gold, V. Pachara Delight
Pink, V. Anek Delight. Blotched colour pattern was also found in V. Dr. Anck,
V. Rothchildiana and V. Dr. Anek x ¥ Bitz’s Heartthrob.

Lip mid-lobe shape was lanceolate in majority of the varieties evaluated, but it
was orbicular in V. Dr. Anek, V. Katsuura x V. Fuchs Delight, V. Taweesuksa x
V. Kultana Gold x V. Green Gold, V. Pakchong Blue etc. Lip mid-lobe shape was
ovate in V. Pakchong New Land x V. Annette Jones (Table 17).
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Lip lateral-lobe shapes also varied considerably in vanda varieties/ hybrids
evaluated (Table 17). They were found to be orbicular (V. Dr, Anek, V. Katsuura x
V. Fuchs Delight, V. Taweesuksa x ¥. Kultana Gold x V. Green Gold, V. Pakchong
Blue, V. Sirilak x V. Bitz’s Heartthrob, V. Pachara Delight Pink), ovate
(V. Rothchildiana, V. Thongchai, V. Pakchong New Land x V. Annette Jones,
V. Pranermprai x V. tessellata, V. Pathum Gold, ¥. Pompimol, V. Varuvathe Pink and
V. Robert’s Delight) and lanceolate (V. Thailand Beauty, V. Prapawan, V. Fuchs
Delight x V. Bitz’s Heartthrob, V. Red Gem and V. Apec Blue).

Wide variation was found in the lip curvatures of the different varieties/
hybrids of vanda (Table 17). It was straight in . Anek Delight, V. Pachara Delight
Pink, V. Pakchong Blue, V. Taweesuksa x V. Kultana Gold x V. Green Gold,
V. Varuvathe Pink, V. Pranermprai x V. fessellata and V. Fuchs Delight x V. Bitz’s
Heartthrob; deflexed with incurved apex (V. Rothchildiana, V. Apec Blue, V. Sirilak x
V. Bitz’s Heartthrob, V. Pakchong New Land x V. Annette Jones, V. Fuchs Delight,
V. Kasem’s x V. Bitz’s Heartthrob, V. Urbchitr x V. Bitz’s Heartthrob etc); deflexed
with deflexed apex (V. Thongchai); deflexed with straight apex (V. Kultana Delight
Red, V. Lumpini Red x V. Taweewan, V. Madame Rattana, ¥. Anek x V. Paimer,
V. Robert’s Delight, V. Anek x V. Bitz’s Heartthrob, V. Red Gem and V. Katsuura x
V. Fuchs Delight) and incurved with incurved apex (V. Fuchs Delight).

Marked differences were noticed in the lip apex in all the vanda varieties/
hybrids evaluated (Table 17). Lip apex was observed to be bilobed in all the varieties,
except in V. Sirilak x V. Bitz’s Heartthrob (acute), V. Pachara Delight Pink (obtuse),
V. Red Gem and V. Madame Rattana (truncate).

The lip surface was glabrous in all the Vanda varieties/ hybrids selected for
the study (Table 17). The lips were single coloured as in V. Thongchai, V. Sirilak x
V' Bitz’s Heartthrob, V. Kultana Delight Red, ¥. Pompimol, ¥. Madame Rattana, or
double coloured (V. Dr. Anek, V. Rothchildiana, V. Katsuura x V. Fuchs Delight,
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V. Taweesuksa x V. Kultana Gold x V. Green Gold) or triple coloured (Pathum Gold
and V. Robert’s Delight).

Lip colour pattern was uniform as in ¥. Rothchildiana, V. Thongchai,
V. Katsuura x ¥. Fuchs Delight; streaked as in V. Dr. Anek, V. Apec Blue, V. Pachara
Delight Pink; spotted as in ¥. Pathum Gold, V. Varuvathe Pink, ¥. Fuchs Delight x
V. Bitz’s Heartthrob and 7. Dr. Anek x V. Bitz’s Heartthrob (Table 17). '

The column colour pattern also varied considerably among the varieties
(Table 17). It was streaked (V. Dr. Anek, V. Kasem’s Delight x V. Bitz’s Heartthrob);
blotched (V. Rothchildiana, ¥. Thongchai, V. Katsuura x ¥. Fuchs Delight); spotted
(V. Fuchs Delight, ¥. Red Gem, V. Pranermprai x V. tessellata) or uniform as in
V. Sirilak x V. Bitz’s Heartthrob, V. Anek Delight, V. Urbchitr x ¥, Bitz’s Heartthrob).

Spur type was conical in most of the varieties evaluated, except in V. Robert’s
Delight (cylindrical) and V. Katsuura x V. FuchsA Delight (saccate). Spur length also
varied considerably. Most of the varieties had medium spur length, but some had long
spur as in V. Dr. Anek, V. Rothschildiana; short as in V. Thongchai, V. Sirilak x
V. Bitz’s Heartthrob and very short as in ¥. Taweesuksa x V. Kultana Gold x
V. Green Gold (Table 15).

Among the varieties/ hybrids of vanda evaluated, good fragrance was present

only in V. Pranermprai x V. tessellata (Table 15).
4.2.4. Visual scoring/ evalnation

Data pertaining to the scores obtained for the spikes of thirty Vanda varieties/
hybrids are presented in Table 19. The highest mean total score was obtained for
V. Pathum Gold and V. Lumpini Red x ¥. Taweewan (45.6 each), followed by
V. Anek Delight (45.5), V. Pachara Delight Pink (45.2) and V. Kultana Delight Red
(45.1). The lowest score was for V. Sirilak x V. Bitz’s Heartthrob (41.7), followed by
V. Katsuura x V. Fuchs Delight (43.0) and V. Rothchildiana (43.3). The highest score
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Table 19. Visual scoring of spikes of thirty vanda varieties/ hybrids

Scoring
S, Colour & | Texture | Shape & Size of Amangement of | Total
No Yarieties/ hybrids pigmentat | (outof | pattern florets florets on spike
ion {outof | 10} (out of (out of 10) (outof 10)
10) 10)

1 V. Dr. Anek 8.8 9.0 8.8 9.0 85 44.1
2 V. Rothehildiana 8.7 8.8 9.0 8.8 8.0 433
3 V. Thongchai 9.0 9.0 8.9 9.0 84 443
4 V. Katsuura x Fuchs Delight 84 86 8.8 ) 8.8 84 43
5 V. Taweesuksa x V. Kultana Gold | 9.2 8.9 8.8 9.0 87 44.6

x V. Green Gold
6 V. Apec Blue 8.6 8.8 9.0 8.8 87 439
7 V. Pakchong Blue 9.0 8.8 8.9 8.9 9.0 44.6
8 V. Sirilak x V. Bitz's Hearithrob 8.0 85 82 9.0 80 41.7
9 V. Pachara Pink 9.2 9.0 9.1 9.0 89 452
10 V. Pakchong New Land x V. 92 8.9 86 8.6 87 ’ 44

Annette Jones
11 V. Fuchs Delight 88 9.0 9.0 9.0 88 44.6
12 V. Red Gem 8.9 8.8 9.0 8.8 9.0 445
13 V. Anek Delight 9.3 9.0 9.1 9.1 9.0 45.5
14 V. Urbchitr x ¥. Bite's Heartthrob | 9.0 9.1 8.9 9.0 89 44.8
15 ¥. Kasems Delight x Bitz’s 88 8.8 9.0 9.0 9.0 44.6

Heartthrob
16 V. Pranermprai x V. tessellata 8.9 8.8 8.8 9.0 9.0 445
17 ¥. Pathum Gold 9.2 9.0 9.0 9.2 9.2 45.6
18 V. Lumpini Red 8.8 88 9.0 89 89 44.4
19 V. Kultana Delight Red 9.0 9.0 9.0 9.0 9.1 45.1
20 V. Pompimol 8.9 89 88 88 85 439
21 V. Lumpini Red x V. Taweewan 9.2 9.1 9.2 93 8.8 45.6
22 V. Madame Rattana 88 88 8.6 8.7 8.5 43.4
23 V. Lanka Sri pink 8.7 9.0 8.8 8.9 8.7 44.1
24 V. Varuvathe Pink 9.0 8.7 8.9 838 8.8 44.2
25 V. Roberts Delight 8.9 89 9.0 9.0 8.8 44.6
26 V. Dr. Anek x V. Mimi Palmer 8.9 89 8.9 89 8.8 444
27 V. Fuchs Delight x Bitz’s 87 8.8 87 8.7 85 43.4

Heartthrob
28 V. Prapawan 9.0 8.8 9.0 9.1 9.0 449
29 V. Thailand Beauty 9.1 9.0 89 8.9 90 44.8
30 V. Dr. Anek x Bitz's Heartthrob 88 8.8 8.7 8.7 89 43.9
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for four characters viz., colour and pigmentation (9.2), texture (9.1), shape and
pattern (9.2) and size of florets (9.3) was recorded in V. Lumpini Red x V. Taweewan,
whereas the highest score (9.2) for arrangement of florets on the spike was for

V. Pathum Gold,

Plant quality rating was done based on fullness, growth and visual appearance
viz., flower colour and pigmentation, spike longevity, shape and arrangement of
foliage during the growth period (Table 20). V. Pachara Delight Pink and
V. Prapawan recorded the highest mean total score. (45.1), followed by V. Pathum
Gold (45.0), whereas Dr. Anek recorded lowest mean score (39.7).

The results generated from the present study indicate that there were

consistent differences in the growth performance of different vanda varieties/ hybrids.

Considering the overall quantitative and qualitative parameters, V. Pathum
Gold, V. Lumpini Red x V. Taweewan, V. Pachara Delight Pink, V. Apec Blue,
V. Prapawan, V. Urbchitr x V. Bitz’s Heartthrob and V. Thailand Beauty were
excellent, both for cut flower production and as pot plants. V. Pranermprai x
V. tessellata and V. Katsuura x V. Fuchs Delight have more potential for use as cut

flower whereas V. Red Gem and V. Anek Delight were excellent as pot plants.
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Table 20. Plant quality rating of thirty vanda varieties/ hybrids by visual scoring

Scores (each out of 10)
SI. Growth Shape & | Flower Spike Visual appeal/ Total
No. Varieties/ hybrids & arrange | colour & | longevity | general (out of 50)
fullness ment pigmentat | on plant appearance
(leaves) ion

[ V. Dr. Anek 7.0 8.0 8.1 86 8.0 39.7
2 V. Rothchildiana 83 8.5 8.6 8.8 8.6 42.8
3 V. Thongchai 85 89 8.9 82 8.8 43.3
4 V. Katsuura x Fuchs Delight 8.5 86 ] 8.6 83 8.6 426
5 V. Taweesuksa x V. Kultana Gold | 8.6 9.0 8.9 9.0 8.8 44,3

x V. Green Gold
6 V. Apec Blue 8.7 88 8.7 89 8.7 437
7 V. Pakchong Blue 8.8 9.2 9.2 8.1 9.0 443
8 V. Sirilak x V. Bitz’s Heartthrob 3.5 8.7 8.3 8.1 8.8 429
9 V. Pachara Pink 90 9.2 9.2 85 92 45.1
10 V. Pakchong New Land x V. 8.4 9.0 9.0 8.6 8.9 43.9

Annette Jones
11 V. Fuchs Delight 84 8.5 85 8.0 8.7 42.1
12 V. Red Gem 83 é.9 8.7 8.6 8.8 433
13 V. Anek Delight ] 9.2 92 7.8 9.0 437
14 V. Urbehitr x V. Bitz’s Heartthrob | 8.9 9.0 89 8.8 9.0 ‘ 44.6
15 V. Kasems Delight x Bitz’s 8.6 8.7 8.7 79 88 42.7

Heartthrob
16 V. Pranemmprai x V. fessellata 8.4 85 8.7 8.4 8.8 42.8
17 V. Pathum Gold 8.8 92 9.2 8.7 9.l 45,0
18 V. Lumpini Red 84 8.6 86 8.5 87 4238
19 ¥. Kultana Delight Red 8.8 2.8 87 8.3 8.7 43.3
20 V. Pompimol 85 &8 83 83 8.9 433
21 V. Lumpini Red x ¥, Taweewan 8.7 9.0 9.0 88 9.0 44.5
22 V. Madame Ratiana 86 8.8 8.8 9.3 88 44.3
23 V. Lanka Sri pink 87 87 86 8.1 8.7 428
24 ¥. Varuvathe Pink 84 88 88 7.9 8.7 426
25 V. Roberts Delight 89 89 88 7.8 89 433
26 ¥, Dr, Anek x ¥, Mimi Palmer 8.6 88 8.9 8.0 8.8 43.1
27 V. Fuchs Delight x Bitz’s 8.8 8.7 8.7 8.1 8.8 43.1

Heartthrob
28 V. Prapawan 8.1 9.0 8.9 9.2 8.9 451
29 V. Thailand Beauty 8.6 8.7 8.8 8.0 87 42.8
30 V. Dr. Anek x Bitz’s Hearithrob 8.6 8.7 8.7 8.1 8.7 42,8
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DISCUSSION




5. DISCUSSION

The results on evaluation of vanda orchids for commezcial traits are

discussed in this chapter.

Orchids are distinctive plants and are valuable for their intricately
designed spectacular flowers with brilliant colours, brightful appearance and long
lasting qualities. Orchid cut flowers have occupied the most prominent place in
international flower trade and have contributed immensely to the economy of
several countries. They remain the only cut flower crop grown as pot plant due to
the epiphytic nature of the commercially cultivated orchids. Orchids are important
primarily for their horticultural and floricultural appeal.

Monopodials have recently gained popularity due to the availability of
. large number of varieties and hybrids including intergeneric ones that show a
wide range of variability in floral characters. Among the monopodial orchids,
Phalaenopsis, Aranda, Mokara and Vanda are the most popular in the world
market. Vandas have become extremely popular and they are now amongst the
foremost orchids cultivated commercially. The handsome growth habit and
remarkable range of colours in the different vanda orchids/varieties made it
important in parental crosses also. The leaves may be terete, semi-terete, strap or
channelled. The inflorescence is produced at the leaf axils, piercing the leaf

sheaths as they emerge.

The performance of any plant depends upon its inherent genetic characters
as influenced by the growing environment. Each plant has its own inherent
characters which makes it suitable for commercial exploitation. However, the
environment under which it is grown largely determines the realization- of its
genetic potential. Thus, it becomes a prime requisite to evaluate the plant types

based on their growth and other characters.

In the present study, thirty epiphytic' Vanda varietiesthybrids were

evaluated for commercial exploitation.
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5.1. QUANTITATIVE CHARACTERS

The quantitative characters under study were plant characters like height,
shoot girth, plant- spread, internodal length; leaf characters like length, breadth,
leaf area, number of leaves and interval of leaf production together with root
characters like length, girth and number were recorded. Floral characters, like
days taken from spike emergence to opening of first floret, 50 per cent florets and
complete opening of all florets; longevity of spike on plant, interval and annual
spike production, blooming period; spike length, girth, rachis length, number of
florets/spike, flower size, flower stalk length, length and width of labellum and
column, internodal length, as well as life of individual floret on the spike were
also observed to compare the varieties. Post harvest characters like wilting of first
floret in vase, spike longevity, buds opening, physiological loss in weight and

water uptake by the spike and floret span in vase were also counted.

In general, tropical orchids enjoy humid, warm atmosphere and burst into
activity during rainy season. During the period of study, majority of the varieties
performed during June to October (rainy season} both in terms of vegetative and
flower production. Vegetative growth is a pre-requisite for better flower
production. Growth, development and productivity depend on the interaction
between environmental factors and genetic constitution of the plants. Orchid is
one such crop which expresses a high magnitude of diversity and responds very

well to the environment (Abraham and Vatsala, 1981).
5.1.1, Plant characters

Height is an inherent genetic character of plants which can be influenced
by growing conditions. The height differences are mainly due to differences in
internodal length. The maximum plant height recorded was in V. Pompimol and
V. Lumpini Red x V. Taweewan, which were having a comparatively good
internodal length. Whereas the minimum plant height was in V. Thailand Beauty,
which had the least internodal length.
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Plant spread indicates the arca occupied by the plant under growing
environmental conditions and thus it determines the plant density in the given
area. Since vanda is non branching, the plant spread is largely determined by leaf
characteristics such as length, orientation and arrangement. Maximum plant
spread was observed in V. Kasem’s Delight x V. Bitz’s Hearthrob while
V. Pachara Delight Pink recorded the minimum spread. The more the spread, the
spacing between plants should also be more. It may be further noted that the long

and arching nature of the spikes has better role in deciding the spacing.

The girth of shoot gives an indication about the strength of the stem. The
shoot girth recorded in different varieties varied considerably. Maximum shoot
girth was found in V. Taweesuksa x V. Kultana Gold x V. Green Gold and the

minimum in V. Varuvathe Pink.

Leaf characters, both quantitative and qualitative, contribute to the
selection of plants for commercial exploitation. Quantitative characters, include
leaf length and width which are indicative of the leaf size; leaf number, interval of
leaf production, together with leaf sheath characters which directly contribute to

the photosynthetic efficiency of the plant.

Leaf length was maximum in V. Pompimol followed by x V. Bitz’s
Heartthrob. As leaf length contributes largely to the area of leaf, [eaf area was also
maximum in V. Pompimol followed by x V. Urbchitr x V. Bitz’s Heartthrob. It
was minimum in V. Prapawan followed by V. Anek Delight. The width was
maximum in ¥. Lumpini Red x V. Taweewan and V. Fuchs Delight recorded the
minimum. Such wide differences were also indicated in the descriptions of
Bose ef. al. (1999); Bhattacharjee er. al. (2002) and Kaveriamma (2007) of

different cultivars of orchids.

Interval of leaf production is an indicative of leaf yield. Leaf production
interval was maximum in V. Katsuura x V. Fuchs Delight. Hence the leaf count
was also minimum in this. However the leaf count was maximum in ¥. Prapawan

which recorded the minimum interval of leaf production.
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Angle of orientation of leaves benefit the plants by proper interception of
light. Appreciable differences were recorded with respect to angle of orientation

of leaves, such as straight and arching was noticed in the varieties evaluated.

In vanda orchids; roots are lengthier and hung freely thus indicating the
need to cling to a support (Bose et. al. 1999). The aerial roots which arise from the
basal portion of shoot or slightly above base help the plant in absorption of
moisture and nutrients from atmosphere. Based on a study conducted in aerial root
production in Aranda orchids, Goh (1983) reported that the pattern of root
production is not controlled genetically but possibly by physiological and/or
environmental factors. The varieties/hybrids exhibited wide variation in root
characters viz., number, length and girth of roots. The number of roots was
maximum in V. Apec Blue, followed by V. Pakchong Blue, while V. Varuvathe
Pink recorded the minimum. The longest roots were observed in V. Anek Delight
followed by V. Robert’s Delight whereas, the length was minimum in V. Urbchitr
X V. Bitz’s Heartthrob. Besides, the roots have velamen tissues which help in easy

absorption of moisture and nutrients through entire length.

5.1.2. Floral characters

Different flowering patterns were observed in orchids. Few flowered year-
round whereas a few were seasonal. Soon (1980) opined that most hybrid orchids,
which grow in the tropical lowlands, appear to be uninfluenced by day length and
thus probably are day neutral plants. While Dressler (1981) stated that within the
tropics, seasonality is primarily due to variation in rainfall. Majority of the orchid
hybrids were prolific. Drastic differences were observed with regard to floral
characters between varieties. Yong and Hew (2004) stated that juvenility,
vernalisation and photoperiodism are the three important factors that determine
when the plants will flower with respect to ontogeny and season. Plants often
respond to changes in photopericd and temperature so that they naturally flower
when environmental conditions are favourable for reproduction (Lopez and
Runkle, 2004).
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Different genera of orchids differ in the growth requirements. Many
species of Arachnis, Ascocentrum, Renanthera and Vanda require full sun for free
flowering and any shading delays or suppresses the flowering process. Many of
their hybrids, such as 4Aranda and Aranthera are known to behave in the same
manner whereas Phalaenopsis, Dendrobium etc. require shading for flower

production. (Soon, 1980).

According to Lee and Lin (1984), flower bud initiation occurred after the
spike had reached a certain length under the required environmental conditions.
Lopez and Runkle (2005) stated that once the flower buds have initiated, flower
development time is dependent upon genotype and temperature. The duration
from spike emergence to opening of first floret was minimum in V. Apec Blue
followed by V. Varuvathe Pink and V. Anek Delight while V. Urbchitr x V. Bitz’s
Heartthrob took the maximum time, followed by V. Madame Rattana. It was
observed that the vanda varieties/ hybrids open florets acropetally. Goh (1977)
stated that flowers in the inflorescence of Vanda-Arachnis tribe open acropetally

at one-day interval.

In monopodials, the stage of harvest is calculated based on the opening of
50 per cent of the florets. of the varieties, V. Anek Delight could be harvested
first, followed by V. Varuvathe Pink. V. Urbchitr x V. Bitz’s Heartthrob and
V. Madame Rattana attained harvestable stage late. The duration between spike
emergence to opening of all florets also showed significant difference. V. Urbchitr
x V. Bitz’s Hearthrob recorded significantly longer periods for all the florets to
open. V. Anek Delight recorded minimum number of days followed by
V. Varuvathe Pink and V. Apec Blue.

Orchids with good spike length find a place in the cut flower trade while
this is not a criterion for pot plants. Signficant differences were observed in the
length of spikes of the different varieties. Spike length was significantly higher in
V. Kultana Delight Red followed by V. Lumpini Red x V. Taweewan, V. Dr. Anek
X V. Mimi Palmer and V. Dr, Anek x V. Bitz’s Heartthrob, whereas in V. Pachara
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Delight Pink recorded the minimum, followed by V. Varuvathe Pink. According
to Robinson (2002), temperature has little or no effect on spike length.

Rachis area is given prime importance as it is the flower bearing area.
V. Thailand Beauty recorded the maximum rachis (flowering area) length,
followed by V. Lumpini Red x. V. Taweewan, while V. Varuvathe Pink recorded
the shortest rachis length, followed by V. Lanka Sri. pink, ¥. Katsuura x ¥. Fuchs
Delight and V. Pachara Delight Pink. From the commercial point of view, rachis

length has to be seen together with number and size of florets.

Spikes with good girth would be sturdier, hence it is more preferred. There
was detectable variation in girth of spikes for most of the selected varieties.
However, V. Urbchitr x V. Bitz’s Heartthrob had the maximum spike girth, which
was on par with V. Pakchong New Land x V. Annette Jones and V. Lumpini Red x
V. Taweewan. Spike girth decides the space a spike occupies in arrangement and

thus the probability of inclusion of different types in arrangement,

During the period of study, V. Pranermprai x V. tessellata and V. Pathum
~Gold produced maximum number of spikes/plant/year. The interval of spike

production was less.

Significant differences were observed with respect to the number of florets -
produced per spike. Number of florets per spike was maximum in ¥. Thailand
Beauty and was signficantly superior to all others. It was followed by V. Red Gem
and V. Lumpini Red x V. Taweewan and were on par with V. Pathum Gold. The
number of florets was minimum in V. Varuvathe Pink, followed by V. Fuchs
Delight and V. Pachara Delight Pink. The internodal length between florets at the
base was maximum for V. Prapawan followed by V. Anek Delight, while it was
minimum for V. Red Gem. This character gives a compact appearance in the

rachis.

Spike longevity on the plant is generally an indicative of the longevity
after harvest, a major criterion for increasing the commercial value of orchids. It

depends on environmental conditions, genetic factors and incidence of pests and
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diseases. Under normal conditions of growth among the varieties evaluated,
spikes of V. Madame Rattana were found to have maximum longevity and was
followed by V. Prapawan. Longevity of spike on the plant is also an important

factor for choosing as pot plants.

Large showy flowers always attract attention and good floret size would
be an added advantage. Lokesha and Vasudeva (1994) analyzed 746 Indian
orchids and reported that those with large showy flowers were the most vulnerable
for commercial exploitation and the most likely to be endangered species. Floret
size is determined by the length and width of petals, which is a major attraction in
most of the flowers. Among the varieties V. Pompimol had larger flowers and was
on par with V. Kasem’s Delight x V. Bitz’s Heartthrob, followed by V. Urbchitr x
V. Bitz’s Heartthrob. ¥. Red Gem had small but very attractive florets, while V.
Thailand Beauty and V. Kultana Delight Red also had smaller floret size.

Considerable variations were observed in vanda varietiesthybrids with
respect to pedicel/flower stalk length. Flowers with good pedicel length are useful
as corsages. Maximum pedicel length was recorded in V. Dr. Anek x V. Bitz’s
Heartthrob, followed by V. Pompimol and in ¥, Red Gem.

Labellum is an attractive floral part in most of the orchid flowers due to its
varied shapes and colour tinges. Marked differences were noticed in quantitative

characters like, length and width of labellum and column length.

Post harvest behaviour and lasting quality of flower species and cultivars
vary considerably. In general, longevity is determined by senescence and wilting
of petals. Spikes of V. Katsuura x V. Fuchs Delight recorded significantly longest
vase life. It was minimum for V. Robert’s Delight, followed by V. Lumpini Red x
V. Taweewan. The opening of buds in vase indicates active growth of the inner
tissues and hormonal functions in plant. Hence, it also contributes largely to the
vase life. Maximum opening was recorded in V. Red Gem and the minimum in

V. Pakchong New Land x V. Annette Jones.
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The physiological loss in weight of the spike under vase conditions was
maximum in ¥. Lumpini Red x V. Taweewan and this is related to water

absorption and retention in the tissues.
5.2. QUALITATIVE CHARACTERS

Plant, leaf and floral characters were observed in all the vanda varieties
and hybrids. These characters mainly help in identifying the varieties and have

economic relevance.

All the vanda varieties/ hybrids were intermediate, climbing epiphytes.
The shoot type observed were medium thick, sturdy, brown, with little or no
branching. Root branching was present in all the varieties/ hybrids, although
variation was shown in the intensity of branching. Primary roots and secondary
roots were very prominent in some of the varieties. V. Fuchs Delight and
V. Varuvathe Pink had very few aerial root branches, whereas varieties like
V. Lanka Sri. pink and V. Dr. Anek x V. Mimi Palmer were thickly branched at
the base. Root branching was seen to have influence on the health of the plant, as
more absorption of water and minerals would be possible in such cases. The
colour of roots was predominantly green in almost all the varieties. ¥. Pompimol
had greenish brown roots, whereas V. Varuvathe Pink had dark green roots. The
older roots were pale green and younger roots were dark green in some of the
varieties like V. Dr. Anek x V. Mimi Palmer. According to Goh and Sung (1978),
epiphytic species have aerial roots emerged from rhizome, grey coloured with a
green apex and are covered by velamen. These roots arise from an above-ground
stem, become exposed and free hanging or more often appress to an adjacent

surface,

Leaves gre.en coloured, most had channelled leaf, although some were
deeply channelled like V. Thongchai, V. Pompimol and V. Prapawan. Some were
widely channelled, whereas the older leaves were somewhat strap. Leaf texture
was smooth and rigid, with no pigmentation or markings. Leaf margin entire; apex

being tridentate, praemorse and emarginate. Orientation of leaves was found to be
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horizontal, straight, arching or horizontal with an arching tendency. All recorded

sheathed leaf base. Sheath was green and membraneous.

Flowering habit of different vanda orchids recorded a considerable
variation. Some had peak flowering in February — June, with two blooming
periods while the others were with three or single blooming period during a year.
V. Thongchai, V. Robert’s Delight and V. Thailand Beauty flowered thrice a year
viz., Mar-Apr, July-Sep and Oct-Nov. The varieties, ¥. Katsuura x V. Fuchs
Delight, V. Apec. Blue, V. Fuchs Delight, V. Pachara Pink, V. Urbchitr x V. Bitz’s
Heartthrob, V. Lumpini Red, V. Madame Rattana, V. Prapawan and V. Dr. Anek x
V. Mimi Palmer with two blooming periods. Whereas V. Dr. Anek, V. Pachong
Blue, V. Pranermprai x V. tessellata, V. Pompimol, V. Lanka Sri. pink and
V. Dr. Anek x V. Bitz’s Heartthrob flowered only once a year. In V. Pathum Gold,
short dearth period was observed only in Jan — Feb.

Sanford (1971), based on observations of West African orchids indicated
that the blooming time response of some orchids is genetically controlled. The
flowering season of orchids and its duration are both determined genetically
(Goh and Arditti, 1985). During the period of study plants performed considerably
well throughout. Goh (1984) recorded that several tropical lowland species were
free flowering and produced flowers throughout the year and this freedom of
flowering is said to be a genetic character. During the period of study, it was
observed that flowering peaked from June-October and also during February-
March. May and November received maximum rainfall and flowering showed a
steep decline. Gordinez (1996) stated that flowering among epiphytic orchids
peaked duriﬁg the dry season and early rainy season and decreased with increase
in rainfall. Decline in flowering from November-January could be attributed to
shorter day lengths. Yong and Hew (2004) stated that the occurrence of flowering
gradient in monopodial orchids appeared to be widespread. However, flowering
gradient in monopodial orchids was not unique,as the same has been reported in

other plants as well.

98



In all the varieties, inflorescence arise from lateral position, was oriented
erect or, arching and the florets were displayed facing all the directions. Erect,
straight spike may be an advantage as cut flower, but arching spike may as well be
graceful. Goh (1977) stated that orchid inflorescence is normally raceme or
indeterminate. The flowering nature often indicates how plants are best grown;
those with single and upright stems are usually grown in pots, whereas those with
cascading and arching stems are ideal for planting towards the edge of a shelf

(Squire, 2005).

Florets displayed a wide range of shape (obovate, oblong, elliptic),
curvature (deflexed with incurved apex, incurved with deflexed apex or straight),
petal margin (undulate, slightly undulate, entire), colour pattern (uniform, spotted,
tessellated or blotched) and shades (white, yellow, red, purple, violet, blue, pink,
magenta, brown, lavender and rose) and apex (bilobed, acute, obtuse or truncate)
also differed. Griesbach (2005) opined that blue flower colour is rare in plants,
including orchids, and a few orchids are naturally sky blue as in Vanda coerulea.
Meanwhile orchids which attract moths at night are usually white in colour.

Because of the rarity of this colour, blue flowered orchids are highly sought after.

Some had very attractive labellum. It is usually glabrous and attractively
coloured. Some had even two or three colours on the labellum, with uniform,
spotted or streaked colour patterns. The labellum colour and shape is an
identifying character in many of the species. Column colour pattern also differed
as uniform, streaked, blotched or spotted. Spur type was conical in most of the
cases, except in V. Robert’s Delight which had cylindrical spur and V. Katsuura x
V. Fuchs Delight with saccate spur. Spur length also showed variation such as

long, short or very short.

As far as flowers are concerned, fragrance is a remarkable character for
general acceptability. Among the varieties/. hybrids of vanda evaluated, sweet
fragrance was present only in V. Pranermprai x V. fessellata. Kaveriamma, (2007)

evaluated forty monopodial orchids belonging to monogeneric, bigeneric and
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trigeneric origin and reported very sweet fragrance only in Vanda Prolific and
Aranda Deborah. While the strongest fragrance persists in the species, a number
of primary hybrids retain some degree of scent, but most often in the complex
hybrids all traces of scent are usually lost. Miltonopsis and Cattleya are
exceptional ~where hybrids are still sweeter (Rittershausen and

Rittershausan, 1999).

A vital tool for evaluating a plant in terms of its economic feasibility, more
importantly as cut flower and at times as pot plant (single spike stays for a very
long time) is by the number of spikes produced by the plant per annum. The
qualitative characters are also important for selection of varieties for commercial

exploitation. These characters give visual effect for use as cut flowers and pot

plants.

The foregoing discussion on the present study suggests that there were
consistent differences in the growth performance of the selected vanda varieties/
hybrids. Considering the overall quantitative and qualitative parameters,
V. Pathum Gold, V. Lumpini Red x ¥. Taweewan, V. Pachara Delight Pink,
V. Apec Blue, V. Prapawan, V. Urbchitr x V. Bitz’s Heartthrob and V. Thailand
Beauty were excellent, both for cut flower production and as pot plants.
V. Pranermprai x V. tessellata and V. Katsuura x V. Fuchs Delight have more
potential for use as cut flower whereas ¥, Red Gem and V. Anek Delight were

excellent as pot plants.

The present study on evaluation of thirty vanda varieties for commercial
exploitation was conducted under uniform growing conditions. Useful
information has been obtained on growth differences and behaviour. It is
necessary to conduct further studies to improve the yield and quality of cut flower
and pot plants by critically studying the requirements of essential inputs in order
to fully exploit the commercial feasibility. Post harvest handling techniques
should also be standardized to maintain keeping quality for commercial

exploitation as cut flower.
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SUMMARY




6. SUMMARY

Evaluation of vanda orchids for commercial traits was conducted at the
Department of Pomology and Floriculture, College of Horticulture, Vellanikkara,
during 2013-2014. The main objective was to evaluate their field performance for

commercial exploitation.

Thirty intermediate climbing vanda varieties/ hybrids were used for the study.
The salient findings of the study are summarized here. They exhibited wide variation

in both vegetative and floral characters.

e Maximum plant height was recorded in ¥. Pompimol (54.40 c¢m), followed by
Y. Lumpini Red x V. Taweewan (52.47 cm) while it was minimum in
V. Thailand Beauty (15.33 cm).

e Appreciable differences were observed with regard to the plant spread.
Maximum plant spread was observed in V. Kasem’s Delight x V. Bitz’s
Heartthrob (70.60 em) which was on par with V. Pranermprai x V. tessellaia
(70.53 ¢m) and minimum (27.23 cm) in ¥. Pachara Delight Pink followed by
V. Anek Delight (31.40 cm).

e The vanda varieties/ hybrids were hanging type having medium sized, brown
coloured shoots, with little or no branching,.

e Shoot girth recorded maximum (4.33 cm) in V. Taweesuksa x V. Kultana
Gold x V. Green Gold on par with V. Sirilak x V. Bitz’s Heartthrob (4.17 cm),
while it was minimum in V. Varuvathe Pink (2.67 cm), followed by
V. Prapawan (2.80 cm).

e Internodal length among the selected plants was maximum (2.30 cm) in
V. Pakchong New Land x V. Annette Jones and V. Thailand Beauty the
minimum (0.83 cm).

¢ Initially, V. Pachara Delight Pink had the maximum number of leaves (19.33),
followed by 7. Urbchitr x V. Bitz’s Heartthrob (18.67) and V. Pakchong New
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Land x V. Annette Jones (18.33). But, by the end of study period, V. Prapawan
recorded the maximum (21.00) and V. Apec Blue the minimum (7.67).

Leaf length was maximum (37.00 c¢m) in V. Pompimol, leaf breadth in
Y. Lumpini Red x V. Taweewan (3.70 cm). V. Pompimol recorded the
maximum leaf area (90.63 cm?).

The interval of leaf production was minimum (54.00 days) in V. Lumpini Red
x V. Taweewan, while V. Katsuura x V. Fuchs Delight recorded the maximum
interval (349.30 days), which was followed by ¥. Thongchai (245.00 days).
Most of the hybrids had channelled leaf, although some were deeply
channelled like in ¥. Thongchai, ¥. Pompimol and V. Prapawan. In V. Pachara
Delight Pink and V. Varuvathe Pink, the leaves were widely channelled and
the older leaves were somewhat strap like in shape. Regarding the leaf texture,
it was smooth and rigid in all the varieties/ hybrids. The leaves were green
coloured with no pigmentation or markings, where leaf margin was entire.
Three types of leaf apex were observed. Most were tridentate (V. Dr. Anek,
V. Rothchildiana, V. Thongchai, V. Katsuura x V. Fuchs Delight, ¥. Apec Blue,
V. Sirilak x V. Bitz’s Heartthrob, V. Pachara Delight Pink, V. Pakchong New
Land x V. Annette Jones) except in V. Taweesuksa x V. Kultana Gold x
V. Green Gold, V. Robert’s Delight and V. Pakchong Blue, which were having
praemorse leaf apex and V. Varuvathe Pink (emarginate apex).

The leaves were oriented as straight or horizontal with an arching tendency.
V. Thongchai was oriented horizontally whereas V. Pakchong Blue, V. Red
Gem, V. Urbchitr x V. Bitz’s Heartthrob, V. Pranermprai x V. tessellata,
V. Pathom Gold, V. Robert’s Delight and V. Dr. Anek x ¥. Mimi Palmer had
arching orientation. V. Varuvathe Pink had straight orientation of leaves,
whereas V. Pompimol, V. Prapawan, V. Dr. Anek, V. Apec Blue, V. Pachara
Delight Pink had straight with slightly arching orientation. All others were

having horizontal orientation with an arching tendency.
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Root branching was present in all the varieties/ hybrids, although variation
was shown in the intensity of branching, V. Fuchs Delight and V. Varuvathe
Pink had very few aerial root branches, whereas varieties like V. Lanka Sri
pink and V. Dr. Anek x V. Mimi Palmer were thickly branched at the base.
The colour of the roots was more or less green in almost all the varieties.
Vanda varieties differed in their length, girth and number of aerial roots.
V. Anek Delight recorded the maximum (130.63 cm) root length, ¥. Lumpini
Red x V. Taweewan the maximum root girth (2.27 cm). Number of aerial
roots was maximum (20.00) in ¥. Apec Blue.

Duration from spike emergence to opening of first floret and for 50 per cent
florets was maximum by V. Urbchitr x V. Bitz’s Heartthrob (31.00 and
37.33 days, respectively) and minimum in ¥. Apec Blue and ¥. Anek Delight
(17.67 and 20.33 days, respectively). For all florets to open, V. Urbchitr x
V. Bitz’s Heartthrob recorded maximum duration (44.00 days) and V. Anek
Delight, the minimum (21.67 days).

Distinguishable differences were noticed with respect to the longevity of spike
on the plant. Among the varieties, V. Madame Rattana recorded the maximum
spike longevity (36.00 days) on the plant while V. Anek Delight had the
minimum (15.00 days).

The interval of spike production was maximum (380.67 days) in ¥. Pompimol
while V. Pranermprai x V. tessellata produced spikes at minimum intervals
(94.67 days).

Maximum number of spikes was produced by V. Pathum Gold (3.7) followed
by ¥. Pranermprai x V. tessellata (3.3). Annual spike production was
minimum (1.0) in V. Pompimol, V. Anek Delight, V. Pakchong Blue and
V. Taweesuksa x V. Kultana Gold x V. Green Gold.
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There was significant difference in the spike length among the different
varieties/ hybrids. 7. Kultana Delight Red recorded the maximum spike length
(33.87 cm) and V. Pachara Delight Pink the minimum (8.23 cm).

Among the varieties, 7. Thailand Beauty had the maximum rachis length
(21.83 cm), followed by V. Lumpini Red x V. Taweewan and V. Madame
Rattana (17.00 cm, each) while V. Varuvathe Pink, the minimum (1.63 cm).
Considerable variation was observed in the stalk length of the selected vanda
varieties/ hybrids. Maximum stalk length (23.27 cm) was in V. Dr. Anek x
V. Mimi Palmer, which was on par with V. Dr. Anek x V. Bitz’s Heartthrob
(22.67 cm) and V. Fuchs Delight x V. Bitz’s Heartthrob (20.90 cm). While the
minimum stalk length (1.46 cm) was in V. Pachara Delight Pink.

Spike girth was maximum (2.50 cm) in ¥. Urbchitr x V. Bitz’s Heartthrob and
minimum (1.30 c¢m) in ¥. Varuvathe Pink.

V. Thailand Beauty recorded maximum number of florets (23.33) and was
significantly superior to all others. It was followed by ¥. Red Gem (17.00).
V. Varuvathe Pink recorded the minimum (3.00).

The internodal length between florets was maximum in V. Prapawan (2.40 cm)
and was on par with 7. Anek Delight (2.07 cm) whereas it was the minimum
in 7. Red Gem (0.63 cm).

¥. Pompimol recorded maximum flower size (138.06 em?), followed by
V. Kasem’s Delight x V. Bitz’s Heartthrob (130.80 cm? and were
significantly superior to all others. Size of the flower was minimum
(16.80 cm® in V. Red Gem and was on par with V. Thailand Beauty
(20.68 cm?).

Among the lip characters of flower, ¥. Pompimol recorded maximum lip
length and V. Red Gem, the minimum. Whereas lip width was maximum in

V. Dr. Anek x V. Bitz’s Heartthrob and minimum in V. Red Gem.
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Flowers of vanda varieties/ hybrids showed considerable variation in column
length also. Column length was maximum in ¥. Dr. Anek x ¥. Mimi Palmer
while it was minimum in ¥. Red Gem.

Individual floret life recorded varied significantly among vanda varieties/
hybrids. It was maximum in V. Katsuura x V. Fuchs Delight (18.33 days)
followed by V. Varuvathe Pink (13.67 days). While ¥. Pakchong New Land x
V. Annette Jones recorded the minimum (5.00 days).

In all varieties, inflorescences were from lateral position and florets displayed
in a manner facing all directions. Florets displayed a wide range of size,
pattern and shades. Fragrance was observed only in V. Pranermprai x
V. tessellata.

Among the post harvest characters studied, V. Katsuura x V. Fuchs Delight
and V. Thailand Beauty recorded the maximum (19.0 days) spike longevity
(vase life) whereas V. Robert’s Delight recorded the minimum (3.0 days).

V. Red Gem recorded the maximum number of buds opening in vase and was
significantly superior to all other varieties while, bud opening in vase was not
observed in V. Pakchong New Land x V. Annette Jones, V. Lumpini Red x
V. Taweewan and V. Robert’s Delight.

V. Lumpini Red x V. Taweewan recorded the maximum physiological loss in
weight under vase conditions, followed by V. Urbchitr x V. Bitz’s Heartthrob
and it was minimum for V. Thongchai.

The vanda varieties/ hybrids varied with regard to flowering or blooming
period. The peak flowering period was from Feb-June. Most of the varieties
were seasonal except V. Pathum Gold. In this variety short dearth period was
observed only in Jan — Feb. V. Dr. Anek, V. Taweesuksa x V. Kultana Gold x
V. Green Gold, V. Pakchong Blue, V. Anek Delight, V. Pompimol, V. Lanka
Sri pink and V. Dr. Anek x V. Bitz’s Heartthrob bloomed once a year. Three

flowering seasons were noticed in V. Thailand Beauty, V. Thongchai,
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V. Katsuura x V. Fuchs Delight and V. Robert’s Delight. All the others
flowered twice a year.

Significant variation could be observed in the floral parts (petal, lip, column,
spur etc) of selected vanda varieties/ hybrids.

Petal shape was obovate in majority of the varieties. In ¥. Lumpini Red x
V. Taweewan, V. Sirilak x V. Bitz’s Heartthrob, V. Thongchai and V. Urbchitr
x V. Bitz’s Heartthrob, the petal shape was found to be oblong. Whereas it
was elliptic in V. Taweesuksa x V. Kultana Gold x V. Green Gold.

Petal curvature was observed as deflexed with incurved apex (V. Dr. Anek,
V. Rothchildiana, V. Katsum:a x V. Fuchs Delight, V. Pakchong Blue,
V. Pakchong New Land x V. Annette Jones, V. Lumpini Red x V. Taweewan),
whereas majority had incurved with deflexed apex such as in V. Dr. Anek x
V. Bitz’s Heartthrob, ¥. Thailand Beauty, V. Robert’s Delight, . Lanka Sri
pink, ¥. Pompimol. In V. Pranermprai x V. tessellata, V. Varuvathe Pink,
V. Dr. Anek x V. Mimi Palmer, V. Fuchs Delight x V. Bitz’s Heartthrob and
V. Prapawan, the petal curvature was straight.

Majority of the varieties had undulate petal margin whereas others had entire
margin. In V. Prapawan, petal margin was slightly undulate.

The petal colour pattern varied in the different varieties/ hybrids. The varieties
had uniform colour pattern as in V. Apec Blue, V. Pakchong Blue, V. Robert’s
Delight or spotted ‘colour pattern as in V. Thongchai, ¥. Sirilak x V. Bitz’s
Heartthrob. Tessellated pattern was seen in V. Taweesuksa x V. Kultana Gold
x V. Green Gold, V. Pachara Delight Pink, V. Anek Delight. Blotched colour
pattem‘ was also found in some of the varieties.

Lip mid-lobe shape was lanceolate in majority of the cases, but it was
orbicular in V. Dr. Anek, V. Katsuura x V. Fuchs Delight, V. Taweesuksa x
V. Kultana Gold x V. Green Gold, V. Pakchong Blue etc. Lip mid-lobe shape

was ovate in V. Pakchong New Land x V. Annette Jones.
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Lip lateral-lobe shapes were found to be orbicular (V. Dr. Anek, V. Katsuura x
V. Fuchs Delight, V. Taweesuksa x V. Kultana Gold x V. Green Gold,
V. Pakchong Blue, V. Sirilak x V. Bitz’s Heartthrob, V. Pachara Delight Pink),
ovate (V. Rothchildiana, ¥. Thongchai, V. Pakchong New Land x V. Annette
Jones, V. Pranermprai x V. fessellata, V. Pathum Gold, V. Pompimol,
V. Varuvathe Pink and V. Robert’s Delight) and lanceolate (V. Thailand
Beauty, V. Prapawan, V. Fuchs Delight x V. Bitz’s Heartthrob, V. Red Gem
and V. Apec Blue).

Wide variation was found in the lip curvatures of the different varieties/
hybrids. The lip curvature was found to be either straight or deflexed with
incurved apex, deflexed with deflexed apex, deflexed with straight apex or
incurved with incurved apex.

Lip apex was observed to be biolobed in most of the cases, except in
V. Sirilak x V. Bitz’s Heartthrob (acute), V. Pachara Delight Pink (obtuse),
V. Red Gem and V. Madame Rattana (truncate).

The lip surface was glabrous in all the Vanda varieties/ hybrids selected for
the study. And the lips were either single coloured or double colured and in
some of the cases triple coloured as in V. Pathum Gold and V. Robert’s
Delight.

Lip colour pattern was uniform or streaked or spotted. Whereas the column
colour pattern was streaked, blotched, spotted or uniform.

Spur type was conical in most of the cases, while it was cylindrical
(V. Robert’s Delight) or saccate (V. Katsuura x V. Fuchs Delight). Most of the
varieties had medium spur length, but some had long spur (V. Dr. Anek,
V. Rothschildiana) whereas some had short spur (V. Thongchai, V. Sirilak x
V. Bitz’s Heartthrob), very short in V. Taweesuksa x V. Kultana Gold x
V. Green Gold.
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The highest visual score for the characters for use as cut flower viz., colour
and pigmentation, texture, shape and pattern as well as size of florets and
arrangement of florets on spike was obtained in V. Pathum Gold and
V. Lumpini Red x V. Taweewan (45.6, each), followed by V. Anek Delight
(45.5), while V. Sirilak x V. Bitz’s Heartthrob recorded the minimum (41.7).

Based on plant quality rating carried out with the characters like,
fullness, growth and visual appéarance viz., flower colour and pigmentation,
spike longevity, shape and arrangement of foliage during the growth period,
V. Pachara Delight Pink and V. Prapawan recorded the highest mean total
score (45.1, each), whereas V. Dr. Anek had the lowest (39.7).

Considering the overall quantitative and qualitative parameters,
V. Pathum Gold, V. Lumpini Red x V. Taweewan, V. Pachara Delight Pink,
V. Apec Blue, V. Prapawan, V. Urbchitr x V. Bitz’s Heartthrob and
V. Thailand Beauty were excellent, both for cut flower production and as pot
plants. V. Pranermprai x V. fessellata and V. Katsuura x V. Fuchs Delight have
more potential for use as cut flower whereas V. Red Gem and V. Anek Delight

were excellent as-pot plants.
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ABSTRACT

The investigation on the evaluation of Vanda orchids was conducted at the
Department of Pomology and Floriculture, College of Horticulture, Vellanikkara,
during 2013-°14 with the objective of evaluating the field performance for

commercial exploitation.

Thirty Vanda varieties/ hybrids were selected for the study. They were
evaluated for their height, spread, shoot characters (nature; girth, internodal length),
leaf characters (length, breadth, area, number, interval of leaf production, leaf sheath
characters), root characters (length, girth, number), floral characters (days from spike
emergence to opening, longevity of spike, interval of spike production, annual
production of spike, blooming period, number of florets per spike, individual flower
life, flower size, features of petal, lip and column) under field conditions, as well as
post harvest parameters (spike longevity, number of buds opening in vase,

physiological loss in weight, water uptake and floret span).

The varieties exhibited wide variation in both vegetative and floral characters.
Maximum plant height was observed in V. Pompimol and the minimum in
V. Thailand Beauty. V. Kasem’s Delight x ¥ Bitz’s Heartthrob recorded the
maximum plant spread and V. Pachara Delight Pink the minimum. Shoot girth and
internodal length were the maximum in ¥. Taweesuksa x V. Kultana Gold x V. Green
Gold and V. Pakchong New Land x 7. Annette Jones, respectively while the
minimum was recorded by V. Varuvathe Pink and V. Thailand Beauty, respectively.
Leaf number was maximum in ¥. Prapawan and the minimum in ¥, Apec Blue. Leaf
length as well as leaf area were the maximum in V. Pompimol, whereas the least

values for these characters were for ¥. Prapawan and V. Anek Delight, respectively.
| V. Lumpini Red x V. Taweewan recorded the maximum leaf breadth and V. Fuchs
Delight, the minimum. Interval of leaf production was the maximum in V. Katsuura x

V. Fuchs Delight and the least in ¥. Lumpini Red x V. Taweewan.



Among the vanda varieties, V. Apec Blue recorded, the maximum number of
roots whereas ¥. Anek Delight and ¥. Lumpini Red x V. Taweewan had maximum
root length and girth, respectively and the minimum was in V. Varuvathe Pink,
V. Urbchitr x V. Bitz’s Heartthrob and ¥. Dr Anek x V. Bitz’s Heartthrob,

respectively.

The duration from spike emergence to opening of florets was the maximum in
V. Urbchitr x ¥. Bitz’s Heartthrob. Time required for opening florets (first and 50%)
was the least for ¥. Apec Blue and V. Anek Delight, respectively. Spike longevity
was the maximum for ¥, Madame Rattana and the minimum for ¥ Anek Delight.
Interval of spike production was the maximum in ¥. Pompimol and the minimum in
V. Pranermprai x V. ftessellata. Accordingly, annual spike production was the

minimum in ¥, Pompimol and it was the highest in V. Pathum Gold.

Spike characters, like length was maximum in ¥. Kultana Delight Red, while
girth in V. Urbchitr x V. Bitz’s Heartthrob .The rachis length and number of florets
were the maximum in V. Thailand Beauty and the minimum in V. Varuvathe Pink.
The internodal length between florets was the maximum in V. Prapawan and the
minimum in ¥. Red Gem. Lip length and flower size recorded the highest values in
Y. Pompimol whereas column length was the highest in V. Dr Anek x V. Mimi
Palmer. All these characters were the lowest in ¥. Red Gem. The life of individual
floret on the spike was the maximum for ¥. Katsuura x V. Fuchs Delight and the

minimum in ¥, Pakchong New Land x V. Annette Jones.

Among the post harvest characters, spike longevity (vase life) was the
maximum in V. Katsuura x V. Fuchs Delight followed by V. Thailand Beauty and the
minimum in ¥. Lumpini Red x V. Taweewan. The life span of each floret was also

high in V. Katsuura x V. Fuchs Delight.

The qualitative characters of vanda varieties/hybrids differed in all aspects.

The leaves were channelled, smooth, rigid and green coloured, with no pigmentation.



Three types of leaf apex, viz., tridentate, praemorse and emarginate were observed.
The leaves were arranged alternately and were oriented as straight or horizontal with
an arching tendency. Varying petal shapes and curvatures were observed. The petal
margin was undulated in most of the cases and rarely entire. Uniform, spotted as well
as blotched colour patterns were seen in the petals. Lip-lobe shapes and lip curvature
were varying in the varieties. Lip apex was bilobed in most cases; acute or truncate
apices were also noticed. Lip surface was glabrous, usually single or double coloured
whereas it was triple coloured in V. Pathum Gold and V. Robert’s Delight. Lip colour
pattern was uniform or streaked or spotted. The column colour pattern was uniform,
streaked, blotched or spotted. Spur type was found to be cylindrical in most varieties
and saccate in some. The variety V. Pranermprai x V. fessellata possessed good

fragrance.

Considering the overall quantitative and qualitative parameters, V. Pathum
Gold, ¥. Lumpini Red x V. Taweewan, V. Pachara Delight Pink, V. Apec Blue,
V. Prapawan, V. Urbchitr x V. Bitz’s Heartthrob and V. Thailand Beauty were
excellent, both for cut flower production and as pot plants. V. Pranermprai x
V. tessellata and V. Katsuura x V. Fuchs Delight have more potential for use as cut

flower whereas V. Red Gem and V. Anek Delight were excellent as pot plants.
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o \Y aastribution of weather parameters during the experiment February 2013 — January 2014
«

Mar | Apr | May Jun July Aug Sep Oct Nov | Dec | Jan
‘13 ‘13 ‘13 ‘13 ‘13 ‘13 ‘13 ‘13 ‘13 ‘13 ‘14

354 | 349 | 336 | 285 284 29.9 30.0 30.8 | 32,6 | 31.9 | 32.1

244 | 25.1 | 252 22,7 22.7 22.9 22.2 226 | 239 | 223 | 233

640 | 71.0 | 77.0 90.0 91.0 84.0 85.0 83.0 | 73.0 | 61.0 | 74.0

146 | 0.0 99.1 | 103.8 | 932.3 | 305.9 | 344.1 | 369.8 | 82.0 | 05 0.0

2.0 0.0 5.0 28.0 30.0 16.0 17.0 16.0 5.0 0.0 0.0

7.1 6.5 4.0 1.0 0.8 4.3 3.7 5.3 6.2 7.2 9.0




