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Effects of Plant Growth Regulators and Light Quality on In Vitro Seed

Germination of Habenaria rhodocheila Hance.
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Abstract: Habenaria rhodocheila Hance. is one of the orchids which shows low seed germination even though
culturing in vitro. The aim of this study was to improve seed germination of H. rhodocheila. Two sets of
experiments were conducted. Firstly, the effect of pre - treatment on seeds with plant growth regulators
at different concentrations using a -naphthaleneacetic acid (NAA), 6 - benzylaminopurine (BAP), and ethephon
for 24 hours. After pre-treatment, the seeds were cultured on Malmgren modified terrestrial orchid medium
(MM). The result showed that 0.1 mg L™ NAA, 1.0 mg L' BAP, 10.0 mg L, and 1000.0 mg L" ethephon
significantly promoted seed germination compared with control (free - plant growth regulator) and other
treatments. Secondly, light quality treatments, seeds were sown on Murashige and Skoog medium (MS)
and they were kept under six different wavelengths of light including control (under darkness). After two
months of culturing, the seeds under darkness, violet (405 nm), green (546 nm), and yellow (595 nm) lights

showed significantly high total seed germination than far - red light.

Keywords: Habenaria rhodocheila Hance., seed germination, plant growth regulators, light quality
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Figure 1. Developmental stages of H. rhodocheila seeds, A: swollen seed in pre - protocorm stage (arrow), B:

protocorm stage (arrow), C: protocorm with shoot in post - protocorm stage, scale bar = 500 um (A

and C) and 2 mm (B)
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Table 1. Effects of plant growth regulators on in vitro seed germination of H. rhodocheila at three months after

culturing
Plant growth Concentration Pre - protocorm Protocorm Post - protocorm Total (% )1
ota
regulators (mg L™ stage (%)’ stage (%)’ stage (%)’ ’
PGR free 0.68 +0.45° 0.18+0.18™ 0.00° 0.86+0.45°
NAA 0.1 290 +1.46% 6.82 +4.42° 6.30 +£3.78™ 16.00 + 2.65°
1.0 1.03+1.03%® 1,65+ 1.65%° 0.00° 267 +267%
10.0 0.41+0.21° 0.00° 0.00° 0.41+0.21°
BAP 0.1 0.98+0.50 ® 0.21+0.21% 0.00°¢ 1.19+0.60°
1.0 469+0.69° 229+ 1.11°%° 6.96+1.88° 1360+ 1.27°
10.0 1.05+0.53% 0.27+0.27™ 247 +1.47° 3.79+2.13%
Ethephon 10.0 237+120% 3.46 +1.02 *° 17.00 +5.23° 22.90+6.52°
100.0 0.59 + 0.29° 3.34+1.66*° 0.00¢ 3.93+1.48™
1,000.0 1.28+1.55% 7.25+2.30° 1.46 +0.56% 9.99 +3.10%
CV (%) 56.96 70.36 60.01 75.72

" Means + SE within the same column follow by different letters showed significantly difference between treatments by Duncan’s

multiple range test at P < 0.05
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A9 ] 2) negatively photoblastic seed Aa LA
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winRansnsenldneaniniduazlaidua
(Bradbeer, 1988) G4l Inlasw & 2 Uszinn Tdud Pr
Aelnlalnsalugua laivinen uaz PirAeTntalasy
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Table 2. Effects of light quality on seed germination of H. rhodocheila at two months after culturing

Wavelength (nm) Color Pre - protocorm stage (%)™ Protocorm stage (%)1 Total (%)1

Darkness 6.56 + 0.73 56.5 +6.38 ° 63.1 +6.22°
405 Violet 7.23+3.98 40.3+2.86% 47.5 +5.48°°
451 Indigo 7.80 +0.53 31.2+6.14" 39.0 +5.98%
546 Green 8.20 + 4.44 41.9+229% 50.1 + 2.23%°
595 Yellow 6.11 +2.26 52.6+5.38° 58.7 +6.59 %
671 Red 3.65 +0.92 415+251% 451 £2.71%
774 Far - red 2.96 + 0.39 24.6+5.43° 27.6+5.46°

CV (%) 19.28 20.73 22.27

' Means + SE within the same column follow by different letters showed significantly difference between treatments by Duncan's

multiple range test at P < 0.05
" Not significantly different

146



NALBIRITAILANNISIASYLALTALAZAUNMINTDILES
san1seanaaaNannal lifuausianslunaannaanas

Tafdu Prvdugniusi ldnnenu danaldwdn
189448 m ld9an (Contreras et al., 2009) A1USULNAR
132109 negatively photoblastic seed 11 daman T
walnanAdAzdalaN 1 1FN1999NVRINA AR AR
wama b iugn Winlasuduadaniseanuadiién
lumaanuniBunaesininlasulugy Pirazuen
a9 wRqudlasliiflugd Prideldfuuaslnanns
Fadana LA AN 1L AU TaTUTIN1998NIBUNA R
(Mohr and Schopfer, 1995) T4lun1sAN= IR WL
Asmnzannaos ldandensnnelfuaelnanng
mludssanias amaufuniamizinananie s
LA9A LAY LAzaINN1ANE TUATIT WG AR
nane llAuauTINIH AN NeaNAUE 19 aTa TNy
ANZAIADAINNEIIAAUTDILAY TA NN ALwla H
= = JREY:
ANNENIAAUTBILAD Ture N waslnawnai 1 lu
N1INARDINAINNEN1IAAUIDILAIN 774 nm Tah
ANENaAAUlNITAUTeNAaY N ZdNFanTs9en
raNaanane lTAuaNEINg TIARBFTUNIOLY
WARARA LUTIE911a99 Contreras et al. (2009) A41i1d
wanvrednaneldaudansasdmdumanszinn
negatively photoblastic seed
o o dd‘ i// = U £
& MFLuaedd U ) Uulmeaulundanly
P \ Py
1inau | iU C Satsumadan i fluanan
al 1 v v al 90/ a
AR LAY wadanladasluan inugsdun Ry
(Fukai et al., 1997) dauinanaeanaqe 'l Cattleya
. val dll Yo al al =
walkeriana 480 1A AN A FULAIR LAY RIUADY LAY
a ' v v ~ Yo a A
waIdNqg wigenlddes e ldsunaad lian
(Islam et al., 1999) waznaasaldaudans sanlaa
PN A FUKEIAN9 R eonazdmaed Tauanler
Wiud aiaaaanansld Faenisuaanuans 19T
Tunsean
at1919AAIN HANIINARBIT WUIN
= % v o vl A N o o
waandoeldaudansanliangalunda feiu
Tunisuuzianisaeawug ldanitiae n191in
[~3 d‘ v e alldl 1 £
waanmzuaaldaeldluilnavdananfunu
Tun1sRARaININN9IN13 AL A9E919a N A A I

GE)
v =3 % va Qy

nMINseAuNIsanaamannaae liAuA-
dans awnsarlalasnisinmda lug luansaauau
N1y AUl NAAN9zAy 0.1 Tadnsusaans
138 BAP 7iszA 1 1.0 Radaniuseans via laninau
N3zAu 10.0 Aadnfusadns nawln lwizuuaimsg
weauTegns MS Nlfuasgeaisanusiaoniduuas
31.5 umol m?s™ w1u 16 Faluesiadu doansesuly
wansanlanau uaznamnzuan lunian liuan
= a A v A a0
Hnssanandnfimnzangliuasiipanenaaausng 7

LANAITA9DY

Baque, M.A., Y.K. Shin, T. Elshmari, E.J. Lee and
K. Paek. 2011. Effect of light quality,
sucrose and coconut water concentration
on the micropropagation of Calanthe hybrids
(‘Bukduseong’ x ‘Hyesung’ and ‘Chunkwang’
x ‘Hyesung’). Australian Journal of Crop
Science 5(10): 1247-1254.

Batty, A.L., M.C. Brundrett, KW. Dixon and K.
Sivasithamparam. 2006. New methods to
improve symbiotic propagation of temperate
terrestrial orchid seedlings from axenic
culture to soil. Australian Journal of Botany
54(4): 367-374.

Bradbeer, JW. 1988.

Germination.

Seed Dormancy and

Blackie and Son Ltd,
Glasgow. 145 p.

Contreras, S., M.A. Benrett, J.D. Metzger, D.
Tay and H. Nerson. 2009. Red to far-red
ratio during seed development affects
lettuce seed germinability and longevity.
HortScience 44(1): 130-134.

Dutra, D., M.E. Kane and L. Richardson. 2009.
Asymbiotic seed germination and in vitro

seedling development of Cyrtopodium



M5ATINEAST 37(2): 141 - 148 (2564)

punctatum: a propagation protocol for an
endangered Florida native orchid. Plant
Cell, Tissue and Organ Culture 96: 235-243.

Fukai, S., K. Fujiwara, K. Okamoto, A. Hasegawa
and M. Goi. 1997. Effects of red and blue
light on germination and protocorm growth
of Calanthe Satsuma. Lindleyana 12(4):
169-171.

Islam, M.O., S. Matsui and S. Ichihashi. 1999. Effects
of light quality on seed germination and
seedling growth of Cattleya orchids in vitro.
Journal
Horticultural Science 68(6): 1132-1138.

Kauth, P.J., W.A. Vendrame and M.E. Kane. 2006.

In

of The Japanese Society for

vitro seed culture and seedling

development of Calopogon tuberosus.
Plant Cell, Tissue and Organ Culture 85:
91-102.

H. 2009.

(Orchidaceae)

Kurzweil, The genus Habenaria
in  Thailand. Thai
Bulletin (Special issue): 7-105.

D. and M. Mi. 1995. Phytohormone

pre-treatment for the enhancement

Forest

Miyoshi,

of

seed germination and protocorm formation

by the terrestrial orchid, Calanthe discolor

(Orchidaceae), in culture.
Scientia Horticulturae 63: 263-267.

Mohr, H. and P. Schopfer. 1995. Plant Physiology.
Springer-Verlag, Berlin. 629 p.

Murashige, T. and F. Skoog. 1962. A revised

medium for rapid growth and bio-assays

asymbiotic

with tobacco tissue cultures. Physiologia
Plantarum 15: 473-497.

Nakamura, S.J., T. Uchida and M. Hamada. 1975.
Atmospheric condition controlling the seed
germination of an achlorophyllous orchid,

The

Galeola Botanical

Magazine 88: 103-109.

septentrionalls.

Nigel, D.S. and K.W. Dixon. 2009. Terrestrial orchid
conservation in the age of extinction. Annals
of Botany 104(3): 543-556.

Piyatrakul, P. 2004. Factors influencing germination
and seedling development of Habenaria
rhodocheila Hance. Ph.D. Thesis. Chiang
Mai University, Chiang Mai 171 p. (in Thai)

Rasmussen, H.N. 1995. Terrestrial Orchids: From
Seed to Mycotrophic Plant. Cambridge
University Press, Cambridge. 444 p.

Rasmussen, H.N., T.F. Andersen and B. Johansen.
1990. Light

requirement for the symbiotic germination of

stimulation and darkness
Dactylorhiza majalis (Orchidaceae) in vitro.
Physiologia Plantarum 79: 226-230.

Royal Botanical Gardens, Kew. 2017. Habenaria willd.
(Online). Available: http:/Avww.plantsofthe
worldonline.org/taxon/urn:lsid:ipni.org:name
$:638021-1 (January, 28, 2018).

Shin, Y.K., M.A. Baque, S. Elghamedi, E.J. Lee and
KY. Paek. 2011.

charcoal,

Effects of activated
plant growth regulators and

ultrasonic  pre-treatments on in  Vvitro
germination and protocorm formation of
Calanthe hybrids. Australian Journal of
Crop Science 5(5): 582-588.

S.L. 2007.

florida

Stewart, Intergrated conservation of

Orchidaceae in the genera
Habenaria and Spiranthes: Model orchid
conservation systems for the Americas.
Ph.D. Florida,
Gainesville. 226 p.

S.L. and M.E. Kane. 2006. Asymbiotic

seed germination and in vifro seedling

Thesis.  University  of

Stewart,

development of Habenaria macroceratitis
(Orchidaceae), a rare Florida terrestrial
orchid. Plant Cell, Tissue and Organ Culture
86: 147-158.

148



