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Karnchana Rungruchkanont, Thailand, Registrations, 11th April 2012

(Our Ref: P. 21973)

To save resources the Registration Authority now confirms acceptance of registrations by
supplying a print out from the database. Please check the spelling of your grex epithets carefully,
as this is how they will appear in print.
Supplied by the Royal Horticultural Society as International Cultivar Registration Authority for Orchid
Hybrids

NAME PARENTAGE REGISTERED BY

ASCONOPSIS

Purple Ubon Phal. [Dor.] buyssoniana [buyssoniana] x Asctm. curvifolium

K.Rungruchkanont

One(1) registration accepted by Julian Shaw.

Payment by VISA, with thanks.

The registration fee has increased to £10.00(US$ 16.50) unfortunately we can no longer accept US$
cheques for less than two registrations, this is due to the high bank charges incurred for cashing

them.

Sorry for any inconvenience.
PLEASE NOTE NEW ADDRESS

83 Victoria Road, Selston, Nottinghamshire, NG16 6AR, UK
Email: orcreg@rhs.org.uk
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2 cm.
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Karnchana Rungruchkanont, Thailand, Registrations, 22nd January 2013
(Our Ref: P. 22810)

To save resources the Registration Authority now confirms acceptance of registrations by
supplying a print out from the database.  Please check the spelling of your grex epithets carefully,
as this is how they will appear in print.
Supplied by the Royal Horticultural Society as International Cultivar Registration Authority for Orchid
Hybrids

NAME                                                               PARENTAGE REGISTERED BY

Phalaenopsis
Warin Bride Phal. Wedding Promenade x

Phal. [Dor.] buyssoniana [buyssoniana]
K.Rungruchkanont

One(1) registration accepted by Julian Shaw.
Payment by VISA, with thanks.

The registration fee has increased to £10.00(US$ 16.50) unfortunately we can no longer accept US$
cheques for less than two registrations, this is due to the high bank charges incurred for cashing

them.
Sorry for any inconvenience.

PLEASE NOTE NEW ADDRESS
83 Victoria Road, Selston, Nottinghamshire, NG16 6AR, UK

Email: orcreg@rhs.org.uk
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Draft
Role of plant growth regulators on fruit set and embryo culture of

interspecific Phalaenopsis

Karnchana Rungruchkanont and Thin Promchot
Abstract

Phalaenopsis buyssoniana, a species in Phalaenopsis genus that has high
chromosome numbers (2n=4x=76), hardly produces interspecific hybrid.  In order to
overcome this restriction, plant growth regulators were used in this study for 2 phases ; 1)
apply in vivo after cross pollination to promote fruit set  2) add in culture medium to
enhance efficiency of embryo rescue.  Auxin treatment applied after cross pollination
promoted fruit set of P. buyssoniana and P. Wedding Promenade.  In case of P. Wedding
Promenade being female parent, 1000 mg L-1 2,4-D had the highest fruit set (73.3%) and
enhanced capsule size.  While P. buyssoniana being female parent, 1000 mg L-1 NAA had
the highest fruit set (93.3%).  The embryos were rescued from 1.5 month old capsule of
2,4-D treated P. Wedding Promenade and NAA treated P. buyssoniana, in a few numbers.
The study of capsule age (1, 1.5, 2 and 2.5 months) and culture medium (100 mg L-1 2,4-
D, 50 mg L-1Dicamba, 1 mg L-1Kinetin plus 0.1 mg L-1NAA and 2 g L-1 Peptone) were
conducted in order to enhance efficiency of embryo rescue.  The two months old capsule
that cultured in Vacin and Went supplement with 1 mg L-1Kinetin plus 0.1 mg L-1NAA
was found highly effective.  The synthesis of this interspecific hybrid had been successful
when P. Wedding Promenade was taken as female parent and P. buyssoniana was taken
as male parent.

Keywords : auxin, embryo rescue, fruit set, hybrid, Phalaenopsis orchid

Introduction
Phalaenopsis is a genus of orchids whose distinctive characteristics make them

unique.  The flowers of some species supposedly resemble moths in flight.  For this
reason, the species are sometimes called Moth orchids (Frowine, 2008).  All Phalaenopsis
species are native throughout southeast Asia and northern Australia.  Most are epiphytic
shade plants; a few are lithophytes.  In the wild, some species grow below the canopies of
moist and humid lowland forests, protected against direct sunlight; others grow in
seasonally dry or cool environments. The species have adapted individually to these three
habitats. Phalaenopsis buyssoniana Rchb.f. (synonyms: Doritis pulcherrima var.
buyssoniana) is a lithophyte or terrestrial orchid.  It is unlike most other Phalaenopsis
species with arching inflorescences. P. buyssoniana bears pink flowers on an upright
flower stem up to 60-120 cm. tall. Its chromosome number is more than other
Phalaenopsis species, 2n=76, normally 2n=38 (Tanaka and Kamemoto, 1984).  This
species is found only in northeastern Thailand and Laos. (Christenson, 2001)

Phalaenopsis is by far the most popular type of orchid grown today. During the
past decade, commercial production of orchids as potted flowering plants has increased
tremendously throughout the world. In the USA, orchids are the second most valuable
potted flowering crop, with a total reported wholesale value of US$144 million in 2005
(US Department of Agriculture, 2006). Among all orchid genera sold within the USA,
Phalaenopsis comprises 85–90% of the potted orchid sales (Nash, 2003) because of their
ease of scheduling to meet specific market dates, high wholesale value, and long post-
harvest life. In The Netherlands, Phalaenopsis was the most valuable potted plant at
Dutch flower auctions: 29.4 million plants valued at €143.7 million wholesale were sold
in 2005 (Frowine, 2008).  According to figures from the Taiwan Orchid Growers
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Association published in the May 2007, the export value of Phalaenopsis from Taiwan to
the USA increased from US$ 8 million in 2005 to US$ 13 million in 2006.  World wide
sales of Taiwanese Phalaenopsis increased from US$ 27.5 million to 35.4 million from
2005 to 2006. (Frowine, 2008)

Great numbers of Phalaenopsis hybrids were produced by orchid breeder in order
to serve great marketing demand. Phalaenopsis pulcherrima ((synonyms: Doritis
pulcherrima) is one of the species commonly used in developed multifloras hybrids.
Doritis pulcherrima has chromosome numbers, 2n =38, and usually used to cross with
Phalaenopsis species that has the same chromosome number.  Nevertheless, it has been
no record of P. buyssoniana (a member of Doritis) to be a parent in Phalaenopsis hybrids.
The probability is the different in chromosome number or incompatibility alleles
restricted the chances of cross-pollination.  Plant growth regulators have been used to
enhance the success of crossing in many hybrids such as wheat-barley (Khanna et al.,
1994), wheat-maize (Kaushik et al., 2004; García-llamas et al., 2004), Lilium hybrid (van
Creij et al., 1998), Alstroemeria hybrids (Pulido et al., 1999) and Gossypium hybrids
(Rauf et al., 2006).  The aim of this research was to examine the potentials of plant growth
regulators in promoting P. buyssoniana cross.

Materials and Methods
Plant material

Mature plants of P. buyssoniana (wild type) and Phalaenopsis Wedding
Promenade (hybrid) were grown in pots at faculty of Agriculture greenhouse, Ubon
Ratchathani University, Ubon Ratchathani province, Thailand.  The cross pollination was
done during August to October, 2010 when both Phalaenopsis flowering.  After
flowering, pollinia of P. buyssoniana (male) were removed using fine sterilized toothpick
and deposited on the stigma of P. Wedding Promenade (female).  Pollinia from the female
parent were removed to prevent self-pollination.  Reciprocal cross was also performed.

Effect of auxin on fruit set of interspecific cross
Three kinds of auxin were naphthaleneacetic acid (NAA), indoleacetic acid (IAA)

and 2,4 dichlorophenoxyacetic acid (2,4-D), at 1000 mg L-1 and alcohol 70% was used as
control.  The 30 µl of auxin treatments were applied to stigma of female parent after
pollination and applied every 2 days for 45 days.  Fifteen flowers were used in each
treatment.  After pollination, physiological changed of female flowers were observed.
Then after 45 days fruit set, capsule diameter and capsule length were determined.

Immature embryos establishment in vitro
Green capsules containing the immature embryo were collected from the plant

after 45 days of pollination.  They were clean with 70% alcohol after that surface
sterilization was made by direct flame for 30 second. Green capsules were dissected
longitudinally with a sterilized surgical blade.  Immature embryos with placenta were
removed, and placed to grow on Modified Vacin and Went medium with 10 g/l sucrose
(VW).  The growth and development of embryo was observed under 3 months.

Capsule age and culture medium on development of immature embryo
Green capsules of P. Wedding Promenade (female) x P. buyssoniana (male) that

treated with 1,000 mg L-1 2,4-D every 2 days, were collected at capsule age of 1, 1.5, 2
and 2.5 months.  Capsules were surface sterilized and immature embryos with placenta
were cultured on Modified Vacin and Went medium with 10 g/l sucrose (control) and in
different treatments.  The treatments were: 100 mg L-1 2,4-D, 50 mg L-1Dicamba, 1 mg L-
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1Kinetin plus 0.1 mg L-1NAA and 2 g L-1 Peptone.  The growth and development of
embryo was observed under 3 months.

Culture condition
The cultures were placed in dark for 1 month and followed by 37.6 µmol m-2 s-1

illuminate from day light fluorescent tubes (14 h daily) for 2-3 months, under 25 ± 2 C.

Pollen viability and pollen germination
Self and cross pollinations of P. buyssoniana and P. Wedding Promenade were

done, in order to test pollen viability and pollen germination in natural condition.  The
seven days pollinia after pollination were moved from stigma of mother plant.  A small
piece of pollinia was cut out and placed on slide.  Pollinia were stained with 1% aceto
orcein and covered with cover slip.  The observation was done under light microscope at a
magnification of 400 times.  Pollen viability was count by number of full stained pollens.
Pollen was regarded as germinated when pollen tube length was at least twice the pollen
grain diameter.  Pollen viability and pollen germination were counted in 100 pollens, 6
replicates.

Result
Effect of auxin on fruit set of interspecific cross

The female flowers changed after cross pollination between two Phalaenopsis and
reciprocal cross. Two days after pollination, perianths wilted, stigma enlarged and
enclosed the pollinia (Fig 1a, 1b).  The ovary on pedicel was growth and larger than
unpollinated flower during 7 days after pollination (Fig 1c, 1d).  At this time, the fail-
pollinated flower showed wilting pedicel and flower dropped finally.  The effects of three
auxins : NAA, IAA and 2,4-D at 1000 mg L-1on fruit set showed in Fig 2.  In case of P.
Wedding Promenade being female parent, 2,4-D had the highest fruit set (73.3%).  As
NAA, IAA and Alc. (control) presented 66.7%, 46.7% and 26.7%, respectively.  When P.
buyssoniana being female parent, NAA had the highest fruit set (93.3%).  As 2,4-D, IAA
and Alc. presented only 40.0%, 13.3% and 13.3%, respectively.  The effects of three
auxins on capsule size showed in Table 1 and 2.  There was no difference in capsule
diameter of three auxins and control that applied to P. buyssoniana flower but the
difference was found in 2,4-D that applied to P. Wedding Promenade, showing larger
capsule diameter than the other treatments except IAA (Table 1).  Nevertheless, the auxin
treatments had no significant different on capsule length but the application of 2,4-D tend
to be  the longest capsule (Table 2).  From the result, we knew that the average capsule
diameter of P. Wedding Promenade was 8.4 mm. and the average capsule length was 4.8
cm.  Where as, the average capsule diameter of P. buyssoniana was 6.4 mm. and the
average capsule length was 2.8 cm. The capsule size of P. Wedding Promenade was lager
than P. buyssoniana.

Immature embryos establishment in vitro
The 45 days immature embryos of all auxin treatments were rescued on VW

medium.  After 3 months of culture, 2,4-D treatment on P. Wedding Promenade produced
different development stages of embryo such as brown swollen embryo, white swollen
embryo, green protocorm and plantlet (Fig. 3).  But the other treatments (Alc., NAA,
IAA) on P. Wedding Promenade could not induce embryo development (Table 3).
Among auxin treatments on P. buyssoniana, NAA produced different development stages
of embryo such as brown swollen embryo, white swollen embryo and green protocorm,
where as the other treatments did not.   To compare the best auxin treatment in two
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Phalaenopsis, 2,4-D applied to P. Wedding Promenade showed the best development
stages of embryo with 13 green protocorms (5 capsules) and 15 plantlets (4 capsules).  As
NAA applied to P. buyssoniana induced only 25 green protocorms (1 capsule).

Capsule age and culture medium on development of immature embryo
In order to increase efficiency of hybridization, Green capsules of P. Wedding

Promenade x P. buyssoniana that treated with 1,000 mg L-1 2,4-D were collected at 1, 1.5,
2 and 2.5 months. The culture medium treatments were 100 mg L-1 2,4-D, 50 mg L-1

Dicamba, 1 mg L-1 Kinetin plus 0.1 mg L-1NAA, 2 g L-1 Peptone and control. The result
found that two months old capsule was suitable time to harvest interspecific Phalaenopsis
capsule.  They presented high percent development embryo (100%) and produced high
numbers of developed embryo (61 embryos) (Table 4).  The older of 2.5 months
decreased number of developed embryo to only 1-2 embryos. The VW supplemented with
1 mg L-1 Kinetin plus 0.1 mg L-1NAA was the suitable culture medium for culture
interspecific Phalaenopsis.  The high number of developed embryo was observed in most
capsule age, such as 61 embryos in 2 months old capsule, 56 embryos in 1.5 months old
capsule and 19 embryos in 1 month old capsule.

Pollen viability and pollen germination
Pollen viability and pollen germination of self and cross pollinations of P.

buyssoniana and P. Wedding Promenade were presented in Table 5. P. Wedding
Promenade had 73.8- 95.1% pollen viability and P. buyssoniana had 94.0-98.0% pollen
viability.  The pollen of P. buyssoniana had 78.1% germination when placed in its
stigmatic cavity but the germination was decreased to 47.5% when placed in P. Wedding
Promenade flower.  The same result was presented in pollen of P. Wedding Promenade
but the germination was lower than those pollinia of P. buyssoniana. It presented 61.2%
germination when placed in itself but the germination was only 26.0% when it placed in
P. buyssoniana flower.  The ability of pollen germination decreased when pollen was
placed in the other stigma variety.

Discussion

The hybridization of P. buyssoniana and P. Wedding Promenade had been
achieved by application of auxins after cross pollination and embryo rescue in suitable
medium.  The application of different auxins presented different fruit set degree among
two mother plants.  In case of P. Wedding Promenade being female parent, 2,4-D had the
highest fruit set (73.3%).  While P. buyssoniana being female parent, NAA had the
highest fruit set (93.3%) (Fig.2).  Even P. buyssoniana and P. Wedding Promenade were
in the same Phalaenopsis genus but the suitable auxin was difference.  However, the
application of auxins promoted fruit set of interspecific Phalaenopsis.  Auxins play role in
fruit development in cooperate with GA (Serrani et al., 2008; de Jong et al., 2009; Ruan et
al., 2012).  Auxins not only promoted fruit set but also increased capsule size.  It
happened in case of 2,4-D applied to P. Wedding Promenade after cross pollination,
showing the biggest capsule size (Table 1 and 2).  Similar result was found in crosses
between wheat and maize, the application of 2,4-D to wheat spikes one day after
pollination with maize enabled fertilization frequency and recovered embryo (Laurie and
Reymondie, 1991; Wedzony and van Lammeren, 1996; Garacía-IIamas et al., 2004).
Auxins have been found in the pollinia of Dendrobium and the other orchids (Burg and
Dijkman 1967; Ketsa et al., 2001; Stead, 1992) and auxins are known to induce ethylene
production in many tissues (Yang and Hoffman, 1984). Auxins function as a primary
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pollination signal in the postpollination developmental events of orchid flowers (O’Neill
et al., 1993; Porat et al., 1998; Ketsa et al., 2006).  In orchid flower, after pollination the
signals originating in the stigma were transduced to the other organs of the flower,
especially the ovary and perianth (Zhang and O’Neill, 1993).  So we early saw the first
symptom of perianths wilted in two days and followed by ovary growth after seven days
of pollination.  The same postpollination event was observed by Zhang and O’Neill
(1993) and O’Neill et al. (1993) they found that after Phalaenopsis orchid pollination the
signals move rapidly, preceding pollen germination and growth the pollen tubes into the
style by at least 4 days and visible wilting symptom found in 48 hr.  Both auxin and
ethylene contributed to regulation on ovule and ovary development (Rafal et al., 2004;
Ketsa et al., 2006) and ethylene induced perianth senescence (Ketsa and Rungkong,
2000).  Furthermore, the application of exogenous auxin, such as NAA, induced ovary
growth as pollination did (Ketsa et al., 2006). Therefore, the exogenous auxin applied
following cross pollination in this experiment could be replaced or promoted cross
pollination effect by induced ovary and ovule differentiation resulting in high fruit set.
Auxins have been frequently used to stimulate the development of hybrid embryos in
order to overcome interspecific and intergeneric crossing barriers.  They induce rapid
vacuolization and hydrolyzation of the embryo sac which, in turn, restrains fertilization
(Matzk, 1991).  45 days old immature embryo of interspecific Phalaenopsis culture in
VW medium showed high embryo abortion, 59 and 76 brown embryos in treatment 2,4-D
applied to P. Wedding Promenade and treatment NAA applied to P. buyssoniana,
respectively.  But they got only 25-28 protocorms and plantlets (Table 3).  In order to
increase efficiency of embryo rescue, we investigated the suitable capsule age and culture
medium.   The result found that two months old capsule was suitable time to harvest
interspecific Phalaenopsis capsule. The reason may be it was the time that female
gametophyte mature and fertilization happening. Zhang and O’Neill (1993) found that
84 days after self-pollination of Phalaenopsis, female gametophyte was mature and
fertilization was happen.  In this research, the fertilization time was earlier than Zhang and
O’Neil’s report.  It probably was the effect of exogenous auxin application. Koveleva et
al. (2005) reported that exogenous applied of IAA and GA3 promoted pollen tube growth
while cytokinin hindered its growth.  Meanwhile, 2.5 months old capsule (75 days),
nearly 84 days, produced only 1-2 developed embryo (Table 4).  Among the culture
medium treatments; 100 mg L-1 2,4-D, 50 mg L-1 Dicamba, 1 mg L-1 Kinetin plus 0.1 mg
L-1NAA, 2 g L-1 Peptone and control, the VW + 1 mg L-1 Kinetin plus 0.1 mg L-1NAA
was the best culture medium for culture interspecific Phalaenopsis (Table 4).  The same
concentration of Kinetin and NAA was used for hybrid orchid Bratonia seed germination
(Popova et al., 2003).  Additionally, the combination of 2.3 µM kinetin plus 0.5 µM NAA
was good for hybrid Ascocenda ‘Kangla’ seedling growth (Kishor et al., 2006).  The 2,4-
D even though was the suitable hormone for application after cross-pollination, resulting
in ovule differentiation and high fruit set, it was not suitable to add in culture medium.
The dicamba also was not good to add in culture medium.  Even though 2,4-D and
dicamba was frequently add in culture medium on haploid production in durum wheat x
maize crosses (Knox, et al., 2000; García-llamas et al., 2004).

In order to study the fertility of pollen, pollen viability and pollen germination of
self and cross pollinations of P. buyssoniana and P. Wedding Promenade were illustrated.
Both P. buyssoniana and P. Wedding Promenade presented high pollen viability, 73.8 -
98.0% (Table 5).  However, the pollens germinated in lower percentage such as 78.1% in
P. buyssoniana self pollination and 61.2% in P. Wedding Promenade self pollination.  So
this two Phalaenopsis were self fertile.  In cross pollination, the ability of pollen
germination decreased, resulting 47.5% in P. buyssoniana and only 26.0% in P. Wedding
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Promenade.  From the result, we concluded that pollen of P. buyssoniana was suitable to
be male parent and P. Wedding Promenade should be female parent in this cross
pollination.  As we know P. buyssoniana is wild type (species), it produces normal tetrad
during meiosis so it is high fertility (Sangdaun, 2011).  But P. Wedding Promenade is
hybrids with chromosome number 2n = 52-55 and has irregular meiotic (unpublished
data) so it is low fertility, which should be mother plant in hybridization process.  We are
concluded that two Phalaenopsis cultivars were partially cross compatible.
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Figure 1 Physiological change of P. buyssoniana flower (a and c) and P. Wedding
Promenade flower (b and d) after cross pollination.
(a, b) The perianths wilted, stigma enlarged and enclosed the pollinia, 2 days
after pollination.
(c, d) The ovary enlarged in diameter and length, 7 days after pollination.

Figure 2 Percentage of fruit set in P. buyssoniana and P. Wedding Promenade after cross
pollination and applied different auxins for 45 days.
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Figure 3 Development of immature embryo from P. Wedding Promenade capsule that
applied 2,4-D treatment

(a) white swollen embryo, mostly changed to brown swollen embryo after 2
months of culture

(b) green protocorms
(c) plantlets
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Table 1 Capsule diameter of P. buyssoniana and P. Wedding Promenade after cross
pollination and applied different auxins for 45 days.

Female
Treatments

P. buyssoniana
(mm.)

P. Wedding
Promenade (mm.)

Average mm

Alc. 6.2 ± 0.1 6.9 ± 0.9 B 6.7 c
NAA 6.5 ± 0.2 7.7 ± 0.4 B 7.0 bc
IAA 6.2 ± 1.0 8.3 ± 0.6 AB 7.8 ab

2,4-D 6.5 ± 0.3 9.5 ± 0.4 A 8.3 a
Average mm 6.4 b 8.4 a

Means ± S.E. within a column not sharing the same letter were significantly different at P=0.05 by DMRT,
n=15

Average value within a column not sharing the same letter were significantly different at P=0.05 by DMRT

Average value within a row not sharing the same letter were significantly different at P=0.05 by DMRT

Table 2 Capsule length of P. buyssoniana and P. Wedding Promenade after cross
pollination and applied different auxins for 45 days.

Female
Treatments

P. buyssoniana
(cm.)*

P. Wedding
Promenade (cm.)*

Average cm

Alc. 2.8 ± 0.2 3.8 ± 1.0 3.4 a
NAA 3.0 ± 0.3 4.5 ± 0.6 3.6 a
IAA 3.2 ± 0.2 4.3 ± 0.4 4.0 a

2,4-D 2.5 ± 0.4 5.8 ± 0.5 4.5 a
Average cm 2.8 b 4.8 a

* Means ± S.E. , n=15

Average value within a column not sharing the same letter were significantly different at P=0.05 by DMRT

Average value within a row not sharing the same letter were significantly different at P=0.05 by DMRT
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Table 3 Development of immature embryo from P. buyssoniana capsule and
P. Wedding Promenade capsule that applied different auxins treatment, culture
in media for 3 months.

Female plant Treatme
nt

No.
capsule

Development of immature embryo (no.)

Brown
swollen
embryo

White
swollen
embryo

Green
protoco

rm

Plantlet

P.buyssoniana Alc 2 0 0 0 0
NAA 14 76.0 (1) 3.0 (1) 25.0 (1) 0
IAA 2 0 0 0 0

2,4-D 6 0 0 0 0
P.Wedding
Promenade

Alc 4 0 0 0 0

NAA 10 0 0 0 0
IAA 7 0 0 0 0

2,4-D 11 59.0±14.5
(5)

3.0 (1) 13.2±11.3
(5)

15.5±7.6
(4)

Value in parentheses shows numbers of capsule that present embryo development
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Table 3 Development of immature embryo from P. buyssoniana capsule and
P. Wedding Promenade capsule that applied different auxins treatment, culture
in media for 3 months.

Female plant Treatme
nt

No.
capsule

Development of immature embryo (no.)

Brown
swollen
embryo

White
swollen
embryo

Green
protoco

rm

Plantlet

P.buyssoniana Alc 2 0 0 0 0
NAA 14 76.0 (1) 3.0 (1) 25.0 (1) 0
IAA 2 0 0 0 0

2,4-D 6 0 0 0 0
P.Wedding
Promenade

Alc 4 0 0 0 0

NAA 10 0 0 0 0
IAA 7 0 0 0 0

2,4-D 11 59.0±14.5
(5)

3.0 (1) 13.2±11.3
(5)

15.5±7.6
(4)

Value in parentheses shows numbers of capsule that present embryo development

Table 4 Effect of capsule age and culture medium on embryo development of
interspecific Phalaenopsis after 3 months in culture.

Capsule
age

(month Culture medium
No.

replication

No.
developing
replication

Percent
develop-

ment
No. developed

embryo *
1 VW 8 5 62.5 12±13.6

VW+ 2,4-D 8 0 0 0
VW + Dicamba 8 0 0 0
VW + KN +
NAA 8 2

25
19±9.9

VW + Peptone 8 1 12.5 3
1.5 VW 6 2 33.3 21.5±16.2

VW+ 2,4-D 6 2 33.3 1.5±0.7
VW + Dicamba 6 0 0 0
VW + KN +
NAA 6 3

50
56±55.2

VW + Peptone 6 1 16.7 8
2 VW 8 8 100 12±10.4

VW+ 2,4-D 8 0 0 0
VW + Dicamba 8 3 37.5 1.9±3.2
VW + KN +
NAA 8 8

100
61.1±82.6

VW + Peptone 8 4 50 13.8±22.2
2.5 VW 8 2 25 1.5±0.7

VW+ 2,4-D 8 0 0 0
VW + Dicamba 8 1 12.5 2
VW + KN +
NAA 8 1

12.5
1

VW + Peptone 8 1 12.5 1

* mean ± S.E.
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Table 5 Pollen viability and pollen germination  of P. buyssoniana pollinia and
P. Wedding Promenade pollinia after 7 days of self and cross pollination

Female plant Pollinia (male) Pollen viability
(%)

Pollen
germination (%)

P. Wedding
Promenade

P. Wedding
Promenade

95.1 ± 1.7 a 61.2 ± 9.5 b

P. Wedding
Promenade

P. buyssoniana 94.0 ± 2.2 a 47.5 ± 17.2 c

P. buyssoniana P. buyssoniana 98.0 ± 2.1 a 78.1 ± 13.6 a

P. buyssoniana P. Wedding
Promenade

73.8 ± 11.7 b 26.0 ± 8.0 d

Means ± S.E. within a column not sharing the same letter were significantly different at P= 0.05 by LSD
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Table 5 Pollen viability and pollen germination  of P. buyssoniana pollinia and
P. Wedding Promenade pollinia after 7 days of self and cross pollination

Female plant Pollinia (male) Pollen viability
(%)

Pollen
germination (%)

P. Wedding
Promenade

P. Wedding
Promenade

95.1 ± 1.7 a 61.2 ± 9.5 b

P. Wedding
Promenade

P. buyssoniana 94.0 ± 2.2 a 47.5 ± 17.2 c

P. buyssoniana P. buyssoniana 98.0 ± 2.1 a 78.1 ± 13.6 a

P. buyssoniana P. Wedding
Promenade

73.8 ± 11.7 b 26.0 ± 8.0 d

Means ± S.E. within a column not sharing the same letter were significantly different at P= 0.05 by LSD
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75การปรับปรุงพันธุ์กล้วยไม้สกุลม้าวิ่งเพื่อเป็นไม้ประดับกระถาง




76 การปรับปรุงพันธุ์กล้วยไม้สกุลม้าวิ่งเพื่อเป็นไม้ประดับกระถาง




77การปรับปรุงพันธุ์กล้วยไม้สกุลม้าวิ่งเพื่อเป็นไม้ประดับกระถาง




78 การปรับปรุงพันธุ์กล้วยไม้สกุลม้าวิ่งเพื่อเป็นไม้ประดับกระถาง




79การปรับปรุงพันธุ์กล้วยไม้สกุลม้าวิ่งเพื่อเป็นไม้ประดับกระถาง




80 การปรับปรุงพันธุ์กล้วยไม้สกุลม้าวิ่งเพื่อเป็นไม้ประดับกระถาง




81การปรับปรุงพันธุ์กล้วยไม้สกุลม้าวิ่งเพื่อเป็นไม้ประดับกระถาง




82 การปรับปรุงพันธุ์กล้วยไม้สกุลม้าวิ่งเพื่อเป็นไม้ประดับกระถาง




83การปรับปรุงพันธุ์กล้วยไม้สกุลม้าวิ่งเพื่อเป็นไม้ประดับกระถาง




84 การปรับปรุงพันธุ์กล้วยไม้สกุลม้าวิ่งเพื่อเป็นไม้ประดับกระถาง




85การปรับปรุงพันธุ์กล้วยไม้สกุลม้าวิ่งเพื่อเป็นไม้ประดับกระถาง




86 การปรับปรุงพันธุ์กล้วยไม้สกุลม้าวิ่งเพื่อเป็นไม้ประดับกระถาง



