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The technique for pollinia separation and pollen germination test

for certain Dendrobium cultivars
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Abstract

A suitable medium for Dendrobium orchid pollen germination was determined. The cultivars used
were Dendrobium orchid dwarf type (pink), Earsakul and Bom17. The flower of 3 - 5 days after full bloom
was used for pollen germination. The pollinias were incubated on 11 different media formulas and agar
medium with or without sucrose, in dark condition for 72 hours prior to test for viability and germination.
The results shown that all 3 cultivars showed 100% viability in 11 media formulars, but giving much
lower percentage of pollen tube growth. The pollinia germination of dwarf type gave the highest result of
50.41% on sugar-free agar medium. For Earsakul and Bom 17, pollen germinations were as low as 2.2
and 6.53%, respectively. For the pollinia separation technique, using 0.5% hemicellulase for 15 minutes
gave the best enzyme digestion. For mechanical method, hand squeeze technique superior to the use of

vortex.
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Figure 1 Pollinia of Dendrobium Sonia ‘Earsakul’ (Top) ‘BOM 17’ (Middle) and dwarf type Dendrobium
(Bottom) at various stages: bud (A), 1% day bloom (B), 3" day (C), 5" day (D), 7" day (E)

and 15" day (F). The color of pollinia was verified by the Royal Horticultural Society color

chart. The pollinia viability was determined by 1% acetocarmine staining.
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Earsakul

Bom 17

Figure 2 Pollinia of Dendrobium Sonia ‘Earsakul’ and ‘BOM17’ at the 3™ day of blooming stage

magnified by scanning electron microscope
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Table 1 Pollen viability of 3 Dendrobium cultivars determined by 1% acetocarmine staining and pollen

germination at 72 hr germinated in various pollen germination media in the dark condition

Pollen germination media

Pollinia viabilty / pollen germination

Dwarf type ‘Earsakul’ ‘BOM 17’
Brewbaker and Kwack + 0.7% agar 100/ 0.49 100/ 0.94 100/ 0.52
Brewbaker and Kwack + 0.7% agar + 2% sucrose 100/ 5.03 100/ 0.46 100/ 1.97
Brewbaker and Kwack + 0.7% agar + 5% sucrose 100/ 4.75 100/ 1.07 100/ 0.92
Brewbaker and Kwack + 0.7% agar + 10% sucrose 100/ 3.95 100/ 0.52 100/ 2.71
Brewbaker and Kwack + 0.7% agar + 15% sucrose 100/ 0.39 100/ 0.68 100/ 0.71
Brewbaker and Kwack + 0.7% agar + 20% sucrose 100 / 0.00 100/ 0.62 100 / 0.60
Water+ 0.7% agar 100 / 50.41 100/ 1.01 100/1.18
Water+ 0.7% agar + 2% sucrose 100/ 24.54 100/ 2.20 100/ 0.49
Water+ 0.7% agar + 5% sucrose 100/ 4.62 100/ 1.53 100/ 2.81
Water+ 0.7% agar + 10% sucrose 100/ 0.39 100/ 1.08 100/ 6.53
Water+ 0.7% agar + 15% sucrose 100/ 0.25 100/ 0.69 100/ 0.59

Figure 3 The viable pollens of dwarf type Dendrobium stained by 1% acetocarmine (A). The damaged

pollens of Den. Sonia ‘Earsakul’ on agar medium containing 15% sucrose (B). The plasmo

lyzed pollens of Den. Sonia ‘BOM 17’ observed on Brewbaker and Kwack (1963) medium
containing 20% sucrose (C). The germination of pollen observed at 72 hr on synthetic
medium; dwarf type Dendrobium (D) Den. Sonia ‘Earsakul’ (E) Den. Sonia ‘BOM 17’ (F).
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Figure 4 The number of single pollens of dwarf type Dendrobium resulted from various protocols of

pollinia digestion
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Figure 5 The number of single pollens of dwarf type Dendrobium resulted from various mechanical

pollen separation techniques
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(Table 2)

Table 2 The germination of dwarf type Dendrobium pollens after separated by various procedure

followed by germinated on agar medium (0.7% agar) for 72 hr in the dark condition

Procedure for pollen separation

Germination (%)

Coated with stigma fluid then quick dip in 0.5% hemicellulase 76.17
Quick dip in 0.5% hemicellulase then coated with stigma fluid 73.99
Hand squeeze then coated with stigma fluid 0.00
Quick dip in 0.5% hemicellulase then coated with stigma fluid followed by hand squeeze 0.00
Quick dip sterile indistilled water 0.00




316 msnagovamoonisyndvliapanny IR 47 a3 fuyiu - 5unaw 2559

2. INYNTASINYES

Rt

9
aa A A
ArmsinanzanlunsasiazauaNul
Fiauaznivanvadazasasundo ldauuim
UL compound 718z88ILTUAAGINMLUUDITHN
71 pollinia %1 AYTLHENTDUIIINABNNLILU?
\dum 3 - 5 4 udusnazeadslasiingy
wnanaanly stigma fluid udavilguluowlssd
hemicellulase AMULTNTW 0.5% RIDTNFILUY
aaunu Mnuwhawizlisanuuamiuany
WU 0.7% N hidniiena Wuwaan 72 oalus
Aa o Ada v A
lunia  udramareuanuitialasmsdand
acetocarmine #3860 32980LUNITNNENVDINZ DD

Li%ﬂ’]&lﬂlﬁﬂé/adﬁ}‘aﬂﬁﬂﬁ

@'i'mauqm

awu%%’mﬁ"m%’unﬁaﬁfumg;m’mgjmsf
WA luladTIAWINBAT WRINRNEATAFAT
wazgudanudwiadiuinaluladdinaw
NBAT  SRNNAN TN aANEILaTNITITLAY
Inemaasuacine lulad sdnuauenITINT
mMIganfn®  naznIndnsinng uazldiuy
Urzinnunduanlasinmiaiuayuilymias
auliagies  swunaluladiinmwnians
NBAT  AMSABAT  MLWILEYR  NWIANENAE
INBATFRAS

LONANTD9DI

Brewbaker, J.L. and P.M. Kwack. 1963. The
essential role of calcium ion in pollen
germination and pollen tube growth.
Amer. J. Bot. 56: 859 — 865.

Devey, M.R., P. Anthony, J.B. Power and K.C.
Lowe. 2005. Plant protoplast : status
and biotechnological perspectives. Bio-
technol. Adv. 23: 131 — 171.

Ketsa, S. and A.Wisutiamonkul. 2013. Role of
stigma fluid in ovary growth and senes-
cence of pollinate Dendrobium flowers.
Eur. J. Envir. Sci. 3(1): 43 — 47.

Lack, A.J. and Diaz, A. 1990. The pollination
of Arum maculatum L. — a historical re-
view and new observations. Watsonia
18: 333 — 342.

Luangsuwalai, K., S. Ketsa, A. Wisutiamonkul
and W.G. van Doorn. 2008. Lack of
visible post - pollination effects in pollen
grains of two Dendrobium cultivars: rela-
tionship with pollinia ACC, pollen germi-
nation, and pollen tube growth.

Func. Plant Bio. 35: 152 — 158.

Shivanna, K.R. 2003. Pollen biology and bio-
technology. Science Publishers, Inc. En-
field, NH, USA.

Shivanna, K.R. and N.S. Rangaswamy. 1992.
Pollen biology : A laboratory manual.
Springer - Verlag New York, Berlin,
Heidelberg, Germany.

Sornchai, P., W. Khampong and S. Chanprame.
2016. The nuclear DNA content and
pollen viability of 25 Dendrobium culti-
vars. Agr. Sci. J. 47(2): 227 — 240.

Stort, M.N.S. and G.de L.Galdino, 1984. Self-
and cross-pollination in some species of
the geneus Laelia Lindl. (Orchidaceae).
Brazilian J. Genet. 7: 671 — 676



