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Summary

Interspecific hybridization is a common method in orchids breeding, because many orchids have highly inter-
specific crossability. We succeeded to establish interspecific Bletilla hybrids. Although the elite hybrid obtained
could propagate vegetatively in vitro, somaclonal variation is a big problem in micropropagation. Seedlings are
alternative choice to avoid somaclonal variation but not practical for hybrid cultivars. Establishment of seedling
cultivars is expected to provide more advantageous plantlets production. To establish seedling cultivars, use of
haploid plant is one of the excellent methods. In seedling varieties, some risks i.e., viral disease, somaclonal
mutation, and lower multiplication rate will be reduced. In this study, we investigated to induce haploid and
dihaploid plants from female gametes by Naphthalene acetic acid sodium salt (NAA-Na) treatment in diploid
Bletilla Briganthes and tetraploid Phalaenopsis, respectively. Unfertilized capsules were produced by treatment
of the 2% (w/v) NAA lanoline paste or NAA-Na solution on stigma. Although seeds number harvested was a few,
the seeds were cultured on Hyponex medium, containing 3 gL-! Hyponex (6.5-6-19), 20 gL™! sucrose and 10 gL~
agar or on NPCW medium containing 20 gL' sucrose and 10 gL' agar aseptically. In diploid Ble. Brigantes,
some seeds developed into seedlings and the ploidy levels were haploid and diploid (doubled haploid). The seed-
lings acclimatized successfully were all doubled haploid, raised, and flowered. These NAA-Na induced plants
produced fertile seeds of both self and cross fertilization. In tetraploid Phalaenopsis, the ploidy levels of seedlings
which germinated from NAA-Na induced seeds were dihaploid only. These seedling showed poor growth and no
acclimatized seedlings was obtained. These results suggest that seedling F1 cultivars might be realistic in Ble.

Brigantes. To establish seedling F1 cultivar in Phalaenopsis, much investigation is required.
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Fig. 1. Descendants of Ble. ochracea and Ble. striata crossing. A, B, C; Left row shows combination of parent species. Right pictures in
the same line show the descendants.
D, E, F; Left row indicate F1 plants and right pictures shows the descendants of self-crossing.
Bars in photos indicate 1 cm.
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Table 1. Chromosome Number, Ploidy Levels and Capsule set in Bletilla.

Flowcytometry Number of capsules set / treatment
Species or hybrids Chrimoz(;(n_li relative DNA estimated , NAA-Na
namber 2= content ploidy level self cross application”
Ble. striate ‘Red' 32 100 2C 22 8/8
Ble. striate ‘White' 32 99 2C 22 3/6
Ble. ocbracea 32 114 2C 22 0/12
'H4-3' 105 2C 212 1/4
'H4-4' 102 2C 172 1/5
'H4-5' 100 2C 172 177
'H4-6' 101 2C 172 0/9
'H4-7' 105 2C 172 1/5
'H4-8' 104 2C 2/2 0/5
'H4-9' 104 2C 12 5/5
Bletilla 'H4-10' 102 2C 212 0/5
Briganthes 'H5-1' 98 2C 072 1/5
'H5-2' 48 149 3C 172 3/5
'H5-3T" 99 2C 172 3/5
'H5-3N' 48 156 3C 0/2 4/5
'H5-4' 101 2C 212 /5
'H5-5W' 98 2C 212 2/8
'H5-5R' 99 2C 0/2 2/5
'H5-6' 48 168 3C 12 0/4
"""""""""""""""" HSN e ¢  oawm o
'H5-7TW' 101 2C 2/2 4/5
'H5-8' 101 2C 172 0/5
'H5-9' 99 2C 212 1/5
'H5-10' 100 2C 172 2/5
'H5-11T" 100 2C 212 6/8
'H5-11N' 32 100 2C 212 8/8
'H5-11LT' 101 2C 212 3/5
'H5-FD' 48 168 3C 172 4/5
Bletilla , ,
Briganthes H6-2 98 2C 12 2/5
'H6-3' 98 2C 12 2/5
'H6-4' 102 2C 2/2 3/5
'H6-5' 100 2C 2/2 5/5
'H6-6' 106 2C 212 0/5
'H6-8' 105 2C 212 3/5
'H6-0O' 48 155 3C 212 2/5
No4N' 95 2C 0/2 2/5
No4T 100 2C 172 0/5
'No 4' 103 2C 172 2/5
18 53/76 85/214
(69.7%) (39.7%)

# Chromosome number of the all plants was not checked.
Y Two percent NAA-Na lanolin paest (400 mg/20 g) was applied 10 uL by a finn pipet on unpolinated stigma once.
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Table 2. Effects of NAA-Na Treatment on Parthenogenetic Capsule set, Seed Production, and Seed Germination.”

Percent of
Species and hybrids e

embryo with embryo sown”

striata 'Red' 3367 0.39 7.7 0.03
striata 'White' 3651 0.41 0.0 0.00
ochracea ochracea 4463 0.38 333 0.00
'H4-3' 4218 0 0.0 0.00

'H4-4' 3913 0.46 27.8 0.13

'H4-5' 3318 0 0.0 0.00

'H4-6' 3525 0 0.0 0.00

'H4-7' 3963 0.35 14.3 0.05

'H4-8' 3725 0.03 0.0 0.00

'H4-9' 3351 0.18 16.7 0.03

'H4-10' 4625 0 0.0 0.00

'H5-1' 4675 0.06 333 0.02

'H5-2' 5052 0 0.0 0.00

'H5-3T' 4725 0 0.0 0.00

'H5-3N' 4475 0.42 0.0 0.00

'H5-4' 3004 0 0.0 0.00

'HS5-5W' 5325 0 0.0 0.00

'H5-5R' 3488 0.23 12.5 0.03

Bletilla 'H5-6' 3964 0 0.0 0.00
'H5-7N' 4475 0.20 0.0 0.00

Briganthes 'H5-7TW' 2357 0.25 0.0 0.00
'H5-8' 3825 0 0.0 0.00

'H5-9' 4501 0 0.0 0.00

'H5-10' 3956 0 0.0 0.00

'H5-11T' 4552 0 0.0 0.00

'H5-11N' 3638 0.30 54.5 0.16

'H5-11LT' 3725 0.16 16.7 0.03

'H5-FD' 4250 0 0.0 0.00

'H6-2' 4223 0 0.0 0.00

'H6-3' 4112 0 0.0 0.00

'H6-4' 3966 0 0.0 0.00

'H6-5' 3575 0 0.0 0.00

'H6-6' 4885 0 0.0 0.00

'H6-8' 3956 0 0.0 0.00

'H6-O' 3601 0 0.0 0.00

‘No4 N' 4833 0.08 25.0 0.02

No4T 4641 0 0.0 0.00

'No 4' 2855 0 0.0 0.00

“ Aquaeous 2% NAA-Na solution was applied once on unpolinated stigma in 2002.
Y Germination rate after 4 weeks culture.
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Table 3. Ploidy Levels of Seedlings induced by NAA-Na application Parthenogenetically.

NAA-Na treatment Estimated
Origin nEﬁELr application concentration Relative DZNA ploidy
methods (%) content level
1 liquid 2 100.0 X
striata 2 liquid 2 96.3 X
3 liquid 2 96.3 X
""" ochracea 4 lqud 1 1148 X
s liqud o2 w074 X
Had 6 liquid 2 111.1 X
7 liquid 2 114.8 X
8 liquid 2 114.8 X
T liqud 3 %3 x
'H4-7' 10 agar 1 111.1 X
11 agar 1 188.9 2X
””””””””””””””” 2 liqud 1 w37 ox
'H5-5R’ 13 liquid 1 107.4 X
14 liquid 1 107.4 X
""""""""""""""" 15 lanolin 2 815 X
Bletilla 16 lanolin 2 218.5 2X
””””””””””””””””””””””””””””””””””””””””””””””””””” w2 X
Briganthes 7 Janolin ) 100.0 X
211.1 2X
385.2 4X
””””””””””””””””””””””””””””””””””””””””””””””””””” 3852 4x
18 lanolin 2
392.6 4X
HS-UNC sts X
19 lanolin 2
200.0 2X
"""""""""""""""""""""""""""""""""""""""""" 742X
20 lanolin 2 200.0 2X
200.0 2X
""""" 20 damon 2 2037 22X
22 lanolin 2 203.7 2X
23 lanolin 2 207.4 2X
24 self cross - 203.7 2X

“Relative DNA contents based on the value of plant No.1 as 100.
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Fig.

Seedlings in 60 mm plastic dishes 127 days after sowing
and the chromosomes in the root tip. A; Plant induced
parthenogenetically by NAA-Na. The chromosome
number was 16. B; Plant derived from self-crossing
seeds. The chromosome number was 32.



TG E— Bk 167 TR ERAR
20 A - B
200 —
s ! K] J
S 150 g 150
g £
‘S 100 ' ‘S 100
o -]
= [ A Z ol
5
0] Vb it . il i 0 bt il
o 50 100 180 200 250 300 350 400 450 o 50 100 150 200 250 300 350 400 450

DNA content (arbitary units)

DNA content (arbitary units)

Fig. 3. Flow-cytometric profiles of DNA contents. A; Plant induced parthenogenetically by NAA-Na. B; Plant derived from self-crossing

seed.

Fig. 4. Flowers bloomed on plants which were derived from seeds induced parthenogenetically by NAA-Na treatments. Ploidy levels of
all plants were doubled haploid (2X) and bars in photos indicate 1 cm.
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