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The Nuclear DNA Content and Pollen Viability of 25 Dendrobium Cultivars
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Abstract

Dendrobium is the most popular cut-flowers orchid of Thailand, leading to demand of new
cultivars. However, some cultivars have low crossing ability due to the complexity of their genome.
The information of nuclear DNA content, size and number of set of genome and pollen viability can
aid breeders for the effective selection of parent lines. In this report, nuclear DNA content of 24
commercial Dendrobium cultivars and a species, Dendrobium bigibbum var. compactum, were
measured using flow cytometer. The results showed that nuclear DNA content is in the range of 1.61-
4.88 ngC_1 with 2-4 sets of genome. In regarding to flower form, they were divided into 4 groups.
Group 1, the antelope type (3 cultivars), had nuclear DNA content of 2.59-4.88 pg20'1. Group 2, the
intermediate type (2 cultivars), had DNA content of 1.67-1.77 p92C4. Group 3, the semi-Phalaenopsis
type, had DNA content of 1.85-3.71 ngC_1. In this group, it could be divided into 3 subgroups
according to the range of DNA content; subgroup 3.1 (2 cultivars; 1.85-1.87 ngC'1), subgroup 3.2 (5
cultivars; 2.15-2.63 ngC_1), subgroup 3.3 (7 cultivars; 3.09-3.71 p92C4). Group 4, the Phalaenopsis
type, only 1 cultivar contained 1.61 ngC_1 DNA, the other 5 cultivars contained 3.40-3.73 ngC_1
DNA. The pollen viability, germination and crossing ability of these orchid cultivars were investigated
and the results showed 100% viability. In contrast, pollen germination and crossing ability using Den.
bigibbum var. compactum as a pod parent varied among cultivars. Cultivars with high percentages of

pollen germination had also high crossing ability. However, there was no relationship between nuclear
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DNA content and pollen germination or crossing ability among these cultivars.

Keywords: Orchid, DNA content, pollen viability, pollen germination, crossing ability
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Figure 2 The germinated pollens of Dendrobium bigibbum var. compactum (A) and Miss Teen (B).

The non-germinated pollens of Caesar 2N (C) and Daeng Wassana (D). The pod set of

self pollinated Den. bigibbum var. compactum (E) and cross between Den. bigibbum var.

compactum x Miss Teen (F). The poor pod set of crosses Den. bigibbum var. compactum

x Caesar 2N (G) and Den. bigibbum var. compactum x Daeng Wassana (H).
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Table 1 DNA content, ploidy level, genome size, pollen viability, pollen germination and crossing ability

(using Dendrobium bigibbum var. compactum as a female parent) of 25 Dendrobium orchid

cultivars
Pollen Pollen Crossing DNA content Genome
Cultivar viability germination ability (ngC'1) Ploidy size
(%) (%) (%) tevel  (mbp)
Antelope type
Caesar 2N 100 24 1.73 2.59 2N 1254.87
Chanel 100 22 1.66 2.94 2N 1423.55
Caesar 4N 100 32 1.33 4.88 4N 2357.02
Intermediate type
Miss Teen 100 72 78.72 1.67 2N 807.89
Caesar Daeng 100 10 <1 1.77 2N 856.50
Semi-Phalaenopsis (Subgroup 1)
Den. bigibbum var. 100 94 100 1.85 2N 894.97
compactum
Daeng Wassana 100 4 <1 1.87 2N 906.75
Semi-Phalaenopsis (Subgroup 2)
Bom 17 100 6 <1 2.15 2N 1040.89
Charak Red 100 52 6.09 2.24 2N 1081.67
Tawan Pink 100 6 <1 2.57 3N 1223.85
Blue 100 66 4.95 2.59 3N 1250.50
Lervia long 100 10 <1 2.63 3N 1273.68
Semi-Phalaenopsis (Subgroup 3)
Buranajade 100 16 <1 3.09 3N 1493.42
Khao 5N 100 14 <1 3.12 3N 1507.55
Muang Karnbinthai 100 16 15 3.24 4N 1566.49
Pinky 100 8 <1 3.36 4N 1622.73
Earsakul 100 6 <1 3.59 4N 1736.12
Lervia short 100 20 1.8 3.65 4N 1778.41
Khao Sanan 100 18 7.3 3.71 4N 1794.29
Phalaenopsis type
Khao Mali 100 8 1.24 1.61 2N 780.00
Lai Sirin 100 6 1.71 3.40 4N 1643.92
Anna 100 70 90.63 3.51 4N 1697.13
Chompoo Lai 100 66 75.82 3.52 4N 1701.18
Queen Pink 100 64 26.54 3.57 4N 1726.61

Pompadour 100 40 2.85 3.73 4N 1801.24
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