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Abstract

Evaluation of quantitative and qualitative floral characters of seven indigenous sympodial epiphytic orchids
of Western Ghats was conducted at the Department of Floriculture and Landscape Architecture, College of
Agriculture, Vellanikkara during 2019-2020. The study evaluated quantitative and qualitative floral characters
of indigenous sympodial epiphytic orchid accessions such as Dendrobium densiflorum, D. fimbriatum, D.
ovatum, D.crumenatum, D. moschatum, Eria fragrans and Pholidota imbricata. Significant variation was
observed with respect to floral characters of orchid accessions studied. The accession Pimbricata (VKA/
NOR-29) recorded the highest spike length (49.66 cm) and number of florets per spike (63.33). The largest
showy flower among the accessions was observed in D.moschatum (VKA/NOR-37) with a maximum flower
size of 54.37 sq.cm. Wide variation was also observed with respect tospike orientation, petal shape, petal
curvature, lip shape and colouration of flowers. Among the accessions, fragrant flowers were noted in
D.crumenatum (VKA/NOR-34), D. fimbriatum (VKA/NOR-27), D.moschatum (VKA/NOR-37) and E.
fragrans(VKA/NOR-25).
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Orchidaceae is one of the largest families among
angiosperms containing more than 25,000 species.
Orchids are known for their magnificent flowers of
various size, shape and colours. Globally they are
marketed as cutflowers and potted flowering plants.
India is home to 1,331 species of orchids, including
400 endemic species (Misra and Misra, 2007).
Indian orchids represent about six per cent of the
world orchid flora and seven per cent of the
flowering plants in India (De et al., 2014). In India,
Western Ghats region is a known mega biodiversity
centre and therefore one of the richest orchid
habitats in the world. Western Ghats alone harbors
the highest number of endemic orchid species found

in Peninsular India, in which, Kerala, a part of the
Western Ghats has maximum number of endemic
orchids (Abraham and Valsala, 1981; Jalal and
Jayanthi, 2012).

Orchids are perennials and are well adapted to
various habitats. They can be terrestrial, epiphytic,
lithophytic or saprophytic (Amesand Correll, 1985).
Epiphytic orchids grow on host trees, terrestrial
orchids grow in the ground, lithophytes grow on
exposed rock and saprophytes grow on dead organic
matter like decaying leaves (Zhang et al., 2018).
Orchids are found to exhibit two type of growth
habits such as monopodial and sympodial type of
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growth. Monopodials are having straight upward
growth and sympodials are producing pseudo stems
from the sides of main stem. Sympodial orchids
show very limited upward growth. Presence of aerial
roots are other feature of monopodial orchids while
itis absent in sympodial orchids. Sympodial orchids
produce pseudobulbs which are the bulb like stem
acting as storage organ of moisture and nutrients
(Biswas and Singh, 2019).

A large number of Indian indigenous orchids are
important parents for producingmany excellent
hybrids. Some of the Indian orchid species with
ornamental potential used for breeding purpose are
Aerides multiflorum, A. odoratum, Coelogyne elata,
C. flavida, Cymbidium aloifolium, Dendrobium
nobile, D. chrysanthum, D. densiflorum,
D. moschatum, D. fimbriatum, Renanthera
imschootiana, Rhynchostylis retusa and Vanda
cristata (Singh,1990).In spite of the high diversity
of orchid flora in Kerala, only very few indigenous
species were evaluated for their ornamental and
commercial traits. Hence the evaluation of floral
characters of indigenous orchids will hasten their
use in research and crop improvement programmes,
and also facilitate the conservation of valuable
genetic resources.

Assessment of floral characters of seven indigenous
sympodial epiphytic orchids was conducted in the
Department of Floriculture and Landscape
Architecture, College of Agriculture, Vellanikkara,
from July 2019 to June 2020. Quantitative and
qualitative floral characters of the seven indigenous

sympodial epiphytic orchids were evaluated during
their blooming period. The quantitative characters
recorded were number of spikes, number of florets
per spike, spike length, flower size, petal length,
lip length, lip width and column length. The
qualitative floral characteristics such as spike
orientation, petal shape, petal curvature, lip shape,
lip lobation, and flower fragrance were recorded
based on the descriptors of National Research
Centre for Orchids, Sikkim. Flower colour was
recorded using RHS colour chart.

The floral characters of orchids exhibit wide
diversity in size, shape, form and colouration
(Dressler, 1993). A wide range of variation with
respect to the floral characters of orchids was
reported by Abbas (2016) while evaluating orchid
accessions collected from Central Western Ghats.

The observations on seven indigenous sympodial
epiphytic orchid accessions were recorded at
blooming phases. The accessions flowered were D.
densiflorum (VKA/NOR-22), D. fimbriatum (VKA/
NOR-27), D. ovatum (VKA/NOR-60), D.
crumenatum (VKA/NOR-34), D. moschatum
(VKA/NOR-37), E .fragrans (VKA/NOR-25) and
P imbricata (VKA/NOR-29).

The quantitative floral characters recorded for
sympodial orchid accessions are given in Tablel.
Considerable variation was observed among the
accessions with respect to flowering time. Among
them single season flowering was observed in
D. densiflorum (VKA/NOR-22) (February), D.

Table 1. Quantitative floral characters of orchid accessions

SI. Accession Scientific name Flowering Number Number Spike Flower Petal Lip  Lip Column
No. code time/season of spikes of florets length  size length length width length
per spike (cm) (sq.ecm) (cm) (cm) (cm)  (cm)
1 VKA/NOR-22  Dendrobium densiflorum February 1.00 16.00 13.00 4.61 124 166 168 040
2 VKA/NOR-27  Dendrobiumf imbriatum April 1.00 4.00 13.25 1404 205 205 1.89 0.5
3 VKA/NOR-60 Dendrobiu movatum January- February 3.33 6.80 433 245 076 091 043 022
4 VKA/NOR-34  Dendrobium crumenatum April - May, October, ~ 5.76 375 2550 1574 182 275 166  1.78
December- January
5 VKA/NOR-37  Dendrobium moschatum April 2.00 7.50 16.65 5437 398 248 228 1.20
6  VKA/NOR-25 Eria fragrans May- October 1.75 9.41 1876 11.72 216 106 039  0.59
7 VKA/NOR-29  Pholidota imbricata June- July 2.66 6333  49.66 031 046 055 045 027
CD (0.05) 1.524 6.583 6316 3.755 0.450 0.152 0.093 0.045
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Sfimbriatum (VKA/NOR-27) (April), D. moschatum

(VKA/NOR-37) (April), P. imbricata (VKA/NOR-
29) (June- July), E. fragrans (VKA/NOR-25) (May-
Oct) and D. ovatum (VKA/NOR-60) (January-
February). Three flowering seasons among the
accessions was noted in D. crumenatum (VKA/
NOR-34) (April-May, October, December-January).
E. fragrans (VKA/NOR-25) recorded long
flowering season from May to October compared
to all other indigenous orchid accessions. Wang et
al. (2019) stated that, in some orchids the flowering
is influenced by changes in ambient temperature. It
was found that D. crumenatum (VKA/NOR- 34)
bloomed when lower temperature,resulted after a
rain (Meesawat and Kanchanapoom, 2007).

Number of spikes is an important ornamental quality
of a plant. Since each spike produces florets, more
number of spikes will impart more showiness to
the plant. Significant difference was observed with
respect to number of spikes per plant produced by
the orchid accessions. D. crumenatum (VKA/NOR-
34), produced significantly higher number of spikes
(5.76). Minimum number of spikes per plant was
observed in D. fimbriatum (VKA/NOR-27) (1.00)
and D. densiflorum (VKA/NOR-22) (1.00).
Similarly, variation in number of spikes was also
reported by Mehraj et al. (2014) among Dendrobium
varieties, and Thomas and Lekha Rani (2008)
among monopodial orchids.

The flower bud initiation takes place only when
spike attained an appropriate length (Lee and Lin,
1984). The number of flowers per inflorescence is
an important character in orchid breeding (Connel
and Kamemoto, 1983; Donald, 1991). More number
of florets per spikes enhances the beauty of the
spike. The results showed that P. imbricata (63.33)
had maximum number of florets per spike. All other
accessions were found on par with respect to number
of florets per spike. Minimum number of florets
per spike among the accessions was recorded in D.
cruenatum (VKA/NOR- 34) (3.75). The traits like
spike length and florets per spike are greatly
influenced by genetic characters.

Spike length of orchids are important while
selecting orchids as cut flowers. Distinguishable
difference was observed with respect to spike length
recorded amongindigenous orchid accessions (Table
1). Maximum spike length was recorded in
P, imbricata (VKA/NOR-29) (49.66 cm), this was
followed by D. crumenatum (VKA/NOR-34) (25.50
cm). The minimum spike length was recorded in
D. ovatum (VKA/NOR-60) (4.33 cm). Similar
variation in number of spikes was reported by
Sugapriya et al. (2012) among different varieties of
Dendrobium., Barman et al. (2007) in Cymbidium
hybrids and Thomas and Lekha Rani (2008) among
different varieties of monopodial orchids.

Quantitative parameters such as flower size, petal
length, lip length, lip width etc.influences
ornamental value of orchid flower. Maximum
flower size was recorded in D. moschatum (VKA/
NOR-37) (54.37 sq.cm), and it was significantly
superior to all other accessions. The smallest floret
size was recorded in P. imbricata (VKA/NOR-29)
(0.31 sq.cm). D. moschatum (VKA/NOR-37) was
also significantly superior to all other accessions
with respect to petal length (3.98cm), followed by
E. fragrans (VKA/NOR-25) (2.16 cm),
D. fimbriatum (VKA/NOR-27) (2.05 cm) and
D. crumenatum (VKA/NOR-34) (1.82 cm) were
found on par with respect to petal length. The
shortest petal length among the sympodial
accessions was recorded for P. imbricata (VKA/
NOR-29) (0.46 cm). Variability with respect to size
of flower was also reported by Moniruzzaman and
Ara (2012) while evaluating floral characters of
native Dendrobium orchids.

Lip (labellum) is amodified petal, which is the most
attractive par to fan orchid flower and it acts as the
landing area for pollinators (Biswas and Singh,
2019). Significant variation was observed with
respect to lip length among the orchid accessions
(Table 2). Maximum lip length was recorded for D.
crumenatum (VKA/NOR-34) (2.75 cm) and
minimum lip length was in P. imbricata (VKA/
NOR-29)(0.55 cm). Variation was also recorded
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with respect to lip width. D. moschatum (VKA/
NOR-37) was significantly superior to all the other
orchid accessions. D. moschatum (VKA/NOR-37)
recorded maximum lip (labellum) width of2.28 cm,
which was followed by D. fimbriatum (VKA/NOR-
27) (1.89 cm). E. fragrans (VKA/NOR-25) was
found to have minimum lip width (0.39cm).

Column is the single reproductive structure of the
orchid flowers formed by the fusion of stamens and
pistils (De and Bhattacharjee, 2011). Column length
and width are important in hybridization
programmes for considering effective pollination.
Variation in the length of column recorded among
the indigenous orchid accessions are shown in Table
2. D. crumenatum (VKA/NOR-34) recorded the
highest value (1.78 cm) and D. ovatum (VKA/NOR-
60) recorded lowest value (0.22 cm) for column
length.

A wide range of variations could be observed also
for qualitative floral characteristics among the
accessions (Table 2). Spike orientation in all the
accessions showed considerable variation Three
type spike orientation was observed, viz., pendulous,
drooping and erect to arching type. The spikes in
D.densiflorum (VKA/NOR-22), D. fimbriatum
(VKA/NOR-27), D. moschatum (VKA/NOR-37)
were oriented in pendulous manner. Drooping
spikes were observed in P. imbricata (VKA/NOR-

29), while in D. crumenatum (VKA/NOR-34),
E. fragrans (VKA/NOR-25) and D. ovatum (VKA/
NOR-60) the spikes were oriented in erect to arching
manner.

Different petal shapes were observed in indigenous
sympodial orchid accessions. Petal shape was ovate
in D.ovatum (VKA/NOR-60) and D. moschatum
(VKA/NOR-37), while it was sub orbicular in D.
densiflorum (VKA/NOR-22). E. fragrans (VKA/
NOR-25) was found to have lanceolate petals. P
imbricata (VKA/NOR-29) recorded oblong petals.
D. fimbriatum (VKA/NOR-27) and D. crumenatum
(VKA/NOR-34) were found to have elliptic petal
shape.

Petal curvature also showed noticeable variation
among the accessions. E. fragrans (VKA/NOR-25)
and D. ovatum (VKA/NOR-60) were having
deflexed petals, while incurved with straight petal
apex was noticed in D. fimbriatum (VKA/NOR-27),
D. moschatum (VKA/NOR-37) and P. imbricata
(VKA/NOR-29). The petals of D. crumenatum
(VKA/NOR-34) were straight with slightly deflexed
apex. Incurved curvature for petals was recorded in
D. densiflorum (VKA/NOR-22).

Flower fragrance is another attractive feature of
flowers. Among the accessions flower fragrance was
noted for the accessions like D. fimbriatum (VKA/

Table 2. Qualitative floral characters of orchid accessions

SL Accession code  Scientific name Spike Flower Petal Petal Lip Lip

No. orientation fragrance ~ shape curvature shape lobation
(presence/ (presence/
absence) absence)

1 VKA/NOR-22  Dendrobium densiflorum  Pendulous Absent  Sub orbicular Incurved Orbicular Absent

2 VKA/NOR-27  Dendrobium fimbriatum  Pendulous Present  Elliptic Incurved with  Orbicular Absent

straight apex
3 VKA/NOR-60  Dendrobium ovatum Erect to arched Absent ~ Ovate Deflexed Ovate Present

4 VKA/NOR-34  Dendrobium crumenatum  Erect to arched Present  Elliptic Straight with ~ Ovate Present

deflexed at apex towards tip
Incurved with ~ Hemispherical ~Absent

5 VKA/NOR-37  Dendrobium moschatum  Pendulous Present Ovate

straight apex ~ open- mouthed
pouch
6  VKA/NOR-25  Eria fragrans Erecttoarched Present — Lanceolate  Deflexed Oblong Present
7 VKA/NOR-29  Pholidota imbricata Drooping Absent Oblong Incurved with ~ Saccate Present

straight apex
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NOR-27), D. crumenatum (VKA/NOR-34), D.
moschatum (VKA/NOR-37) and E. fragrans (VKA/
NOR-25). Among them D. crumenatum (VKA/
NOR-34) was strongly fragrant compared to all
other accessions. Frowine (2005) listed out many
orchid species having strong fragrance such as
Acampepapillosa, Aeridesfalcata, Cattleya
loddigesii, Coelogynepandurata, Dendrobium
aureum, etc. Meesawat and Kanchanapoom (2007)
also reported strongly fragrant flowers in
D.crumenatum while studying its flowering
behaviour.

A wide diversity was existed in qualitative
characters of lip. Orbicular, ovate, oblong, obovate
were the lip shapes observed among the accessions
(Table2). Unique type of lip shape was exhibited
by D. moschatum (VKA/NOR-37) and P. imbricata
(VKA/NOR-29). It was hemispherical, open
mouthed pouch in D. moschatum (VKA/NOR-37)
and sac like in P. imbricata (VKA/NOR-29). Chen
and Wood (2009) also stated sac like (saccate) lip
conditionin P. imbricata (VKA/NOR-29) while
explaining floral characters of twelve Pholidota
species. In  D. moschatum (VKA/NOR-37) the
hemispherical, open mouthed pouch shaped lip
condition was observed by Gogoi and Borah (2010)
while explaining the characteristics of orchid
species collected from Joypur Reserve Forest,
Dibrugarh (Assam). Peculiar shape of floral parts
especially lip is more important in commercial point
of view.

Presence of lobes on lip is also another feature
observed on lip which contribute to the
attractiveness of the floret. The lip can be with or
without lobes. It was observed that all the accessions
except D. densiflorum (VKA/NOR-22), D.
fimbriatum (VKA/NOR-27) and D. moschatum
(VKA/NOR-37) were having lobed lips.

The colour of floral parts is one of the attractive
features of the orchid flowers. Flower colour and
colour pattern are one of the important plant
characteristics used for development of varieties

(Bhattacharjee and Das, 2008). Among the
accessions, majority possess white colouration for
the floral parts viz., petal, and lip. Moniruzzaman
and Ara (2012) evaluated native D.orchids and
reported wide range of colours of flower and, they
were categorized into white, yellow, red, blue, green
and intermediate colours. The variation in flower
colour was also studied by Chhetri et al. (2013) in
seven species of Vanda W. Jonesex R. Brown with
the help of RHS colour chart.

The colour of floral parts such as petal colour and
lip colour, showed considerable variation among the
accessions. The predominant colour groups
observed were yellow, orange and white.The
variation in petal colour of the accessions observed
are shown in Table 3. Colours observed for petals
were RHS-13C (Yellow group 13, brilliant yellow
C) in D. densiflorum (VKA/NOR-22), RHS-21C
(Yellow orange group 21, brilliant yellow C) in D.
fimbriatum (VKA/NOR-27), RHS-24D (Orange
group 24, orange yellow D) D. moschatum (VKA/
NOR-37), RHS-NN 155D (White group 155, white
D) in D. crumenatum (VKA/NOR-34), RHS-158B
(Yellow white group 158, pale yellow B) in P.
imbricata (VKA/NOR-29) RHS-155C (White
group 155, greenish white C) in E. fragrans (VKA/
NOR-25) and D. ovatum (VKA/NOR-60).

Different lip colour observed were RHS-N 25C
(Orange group N25, strong orange C) in D.
densiflorum (VKA/NOR-22) and RHS-23A (Yellow
orange group 23, vivid orange yellow A) in D.
Sfimbriatum (VKA/NOR-27). D. moschatum (VKA/
NOR-37) was found to have RHS-N 25C (Orange
group N25, strong orange C) on the inner side and
RHS-22B (Yellow orange group 22, light orange
yellow B) towards tip. RHS- NN155D (White group
155, white D) was observed in D. crumenatum
(VKA/NOR- 34); and RHS-NN 155A (White group
155, yellowish white A) was observed in P.
imbricata (VKA/NOR-29). RHS-155C (White
group 155, greenish white C) was recorded in E.
fragrans (VKA/NOR-25), and D.ovatum (VKA/
NOR-60) recorded two colours viz., RHS-N144C
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Table 3. Qualitative floral characters of orchid accessions -contd.

SI. Accession code Scientific name Petal colour Lip colour

No.

1 VKA/NOR-22  Dendrobium densiflorum RHS-13C (Yellow group 13, RHS-N 25C (Orange group N25,
brilliant yellow C) strong orange C)

2 VKA/NOR-27  Dendrobium fimbriatum  RHS-21C (Yellow orange group 21, RHS-23A (Yellow orange group 23,
brilliant yellow C) vivid orange yellow A)

3 VKA/NOR-60  Dendrobium ovatum RHS-155C (White group 155, Inner side :RHS-N144C (Yellow green
greenish white C) group N144, strong yellow green

C)Towards tip; RHS-155C (White group
155, greenish white C)

4  VKA/NOR-34  Dendrobium crumenatum RHS-NN 155D (White group 155, RHS-NN 155D (White group 155,

white D)

5 VKA/NOR-37  Dendrobium moschatum  RHS-24D (Orange group 24,
orange yellow D)

white D)

Inner side: RHS-N 25C (Orange group
N25, strong orange C)Towards tip:
RHS-22B (Yellow orange group 22,

light orange yellow B)
6 VKA/NOR-25  Eria fragrans RHS-155C (White group 155, RHS-155C (White group 155, greenish
greenish white C) white C)
7 VKA/NOR-29  Pholidota imbricata RHS-158B (Yellow white group RHS-NN 155A (White group 155,
158, pale yellow B) yellowish white A)
(Yellow green group N144, strong yellow green C) Acknowledgment

towards inner side and RHS-155C (White group
155, greenish white C) towards tip of the lip
(Table3). Double colouration on lip was observed
in D.ovatum, D .moschatum, D. fimbriatum and D.
crumenatum.

The present study on evaluation of floral characters
of selected indigenous sympodialepiphytic orchid
flora revealed high degree of variability. The
variability was observed for both quantitative as
well as qualitative floral characters. D. ovatum
recorded maximum number of spikes, while P,
imbricata recorded maximum spike length as well
as number of floret sper spike. D. moschatum had
the largest flower among the accessions. D.
crumenatum was superior with respect to lip length
and column length. Flower fragrance was noted in
all the accessions except D. densiflorum, D. ovatum
and P. imbricata. Variability also existed with
respect to qualitative characters such as spike
orientation, petal shape, petal curvature, lip shape,
and colouration of the floral parts. Evaluation of
the floral features will be helpful for identifying
accessions with commercial value as well as for
conservation of rare and endemic orchid flora.

The authors are thankful to Kerala Agricultural
University, Thrissur, India for providing necessary
research facilities for the conduct of this study.

References

Abbas, A. 2016. Characterisation and conservation of
promising genotypes of orchids from Central
Western Ghats. M.Sc (Ag) thesis, Kerala Agricultural
University, Thrissur, 171p.

Abraham, A. and Valsala, P. 1981. Introduction to orchids
with illustrations and descriptions of 150 South
Indian orchids. Tropical Botanic Garden and
Research Institute, Trivandrum, 533p.

Ames, O. and Correll, D. S. 1985. Orchids of Guatemala
and Belize. Dover Publications Inc., New York, USA,
800p.

Barman, D., Basak, J., Rai, B., Devadas, R., Nagarase,V.,
and Medhi, R. P. 2007. Performance of Cymbidium
hybrids in mid hill situation of Sikkim. J. Ornam.
Hortic., 10 (1):30-33.

Bhattacharjee, S. K. and Das, S. P. 2008. Orchids: Botany,
Breeding, Cultivation, Uses and Post-Harvest
Management. Aavishkar Publishers, Jaipur,
Rajasthan, India, 396p.

Biswas, S. S. and Singh, D.R. 2019. A Manual on Orchid
Education [e-book]. ICAR-National Research Centre



Shuhda Nalakath, T.V Anupama, U. Sreelatha, K. AjithKumar and P. Sindhumole 251

for Orchids, East Sikkim, India. Available: https://
nrcorchids.nic.in/images/e-Book-A-manual-on-
orchid-education.pdf [30 January 2020].

Chen, S. C. and Wood, J. J. 2009. Pholidaia Lindl. In:
Wu, Z. Y., Raven, P. H. and Hong, D. Y. (Eds), Flora
of China. Science Press, Beijing and Missouri
Botanical Garden Press, St. Louis. pp. 335-339.

Chbhetri, G., De, L. C., and Medhi, R. P. 2013. Color
analysis in flowers of some species of Vanda W.
Jones ex R. Brown (Orchidaceae) with the help of
RHS color chart. Pleione 7(1): 18 - 22.

Connel, J. Mc. and Kamemoto, H. 1983. Characteristics
of four sets of reciprocal crosses in D. (Orchidaceae).
J. American. Soc. Hortic. Sci., 108: 1003-1006.

De, L. C. and Bhattacharjee, S. K. 2011. Ornamental
Crop Breeding. Aavishkar Publishers and
Distributors, Jaipur, Rajasthan, 438p.

De, L. C., Pathak, P., Rao, A. N., and Rajeevan, P. K.
2014. Commercial Orchids. DeGruyter Open Ltd.,
Berlin,3 22p.

Dressler, R. L. 1993. Phylogeny and Classification of
the Orchid Family. Cambridge University Press,
USA, 314p.

Donald, G. J. Mc. 1991. Distant Hybridization - Part a:
Breeding characteristics. American Orchid Soc. Bull.
60: 748-753.

Frowine, S. A. 2005. Fragrant Orchids.Timber press,
USA, 200p.

Gogoi, K. and Borah, R. L. 2010. Orchids in Joypur
Reserve Forest, Dibrugarh (Assam), India: The genus
D.. J. Orchid Soc. India 24 (1-2):21-28.

Jalal, J. S. and Jayanthi, J. 2012. Endemic orchids of
peninsular India: a review. J. Threatened Taxa 4(15):
3415-3425.

Lee, N. and Lin, G. M. 1984. Effect of temperature on
growth and flowering of Phalaenopsis white hybrid.
J. Chinese Soc. Hortic. Sci. 30: 223-231.

Meesawat, U. and Kanchanapoom, K. 2007.
Understanding the Flowering Behavior of Pigeon
Orchid (D.crumenatum Swartz). Orchid Sci.
Biotechnol., 1(1):6-14.

Mehraj, H., Shikha K. J., Nusrat A., Shiam[.H., and
Jamaluddin, A.F.M. 2014. Growth and Flowering
Behaviour of D.Cultivars. J. Biosci. Agri. Res.,
2(2):90-95.

Misra, S. and Misra, S. 2007. Orchids of India-A Glimpse.
Bishen Singh Mahendra Pal Singh, Dehradun,402p.

Moniruzzaman, M. and Ara, K. A. 2012. Evaluation and
characterization of physio- morphological and yield
performance of native D.orchids. ActaHortic.953:
61-70.

Singh, F. 1990. Indian orchids. Indian Hortic.,35(1): 14-
15.

Sugapriya, S., Mathad, J. C., Patil, A. A., Hegde, R. V.,
Lingaraju, S., and Birdar, M. S. 2012. Evaluation of
D.orchids for growth and yield grown under
greenhouse. Karnataka J. Agric. Sci., 25(1): 104-107.

Thomas, B. and Lekha Rani, C. 2008, Assessment of
floral characters in commercial varieties of
monopodial orchids. J. Ornam. Hortic., 11 (1): 15-
20.

Wang, S. L., Viswanath, K. K., Tong, C. G, An, H. R.,
Jang, S., and Chen, F. C. 2019. Floral Induction and
Flower Development of Orchids. Front. Plant Sci.,
10:1258.

Zhang, S., Yang, Y., Li, J., Qin, J., Zhang, W., Huang,
W., and Hu, H. 2018. Physiological diversity of
orchids. Plant Diversity, 40 (4): 196-208.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


