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SUMMARY

Two Dendrobium hybrid varieties, a pink variety, Den. xChristmas Chime 'Asuka’ and a pink
-shaded yellow one, Den. xYellow Ribbon 'Delight’, flowered under high (32-25°C, day and night),
midium (25-20°C) and low (18-15°C) air temperatures. Flowering of both varieties was delayed under
the low temperature compared with that of the high or the medium temp. The pink and yellow
varieties produced large flowers under medium and high témp., respectively. However, petal weights
of both varieties were heavy at low temp. Anthocyanin levels of the petal tip and the red lip eye in
the pink variety were high at low temp., but those of the yellow one were markedly high at high temp.
Carotenoid levels were high in lips of the pink variety at low temp. but low in the lip tip and the
central part of petal in the yellow variety at high temp.

Under the light condition opended flowers of the pink variety had more slender petals with a
larger pink tip and wider lips than those of the dark which had heavier both petals and lips than those
of the light. However, no effect of light on petal sizes and lip width was found in the yellow variety.
Anthocyanin levels in petals of both varieties were higher in light than in dark. Carotenoid levels were
markedly higher in lips of the pink variety in light than in dark, but not different in the yellow one.

Abscicic acid did not affect flower size and coloration except weight of lips.

Res. Bull. Fac. Agr. Gifu Univ. (59) : 49-55, 1994
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Fig. 2. Flowers of Den. Christmas Chime opened at the different air temperature.

Fig. 4. Flowers of Den. Yellow Ribbon opened at the different air temperature.
4a: 32-25°C 4b: 25-20°C, 4c: 18-15°C. Right: light, left: dark.

Fig. 5. Frills at lip tip of Den. Yellow Ribbon flowered at the different air temperature. (x40)
5a: 32-25°C, 5b: 25-20°C, 5c: 18-15C. Flowers opened in light.
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Table 1. Effects of air temperature and light during flowering time and ABA treatment on
flower sizes in Den. Christmas Chime.

Temp.* Untreated ABA-treated** F
Light Dark***Light Dark*** Ave.

Width of 32°C 296 299 29.4 30.1 29.8 Temp. 132.7
petal 25C 29.9 31.4 30.5 31.6 30.9 Light 17.2
(mm) 18°C 28.6 28.4 28.6 28.2 28.5

Ave. 29.4 29.9 295  30.0
Length 32C 38.0 35.8 37.1 35.7 36.7 Temp. 20.1
of petal 25T 37.9 3.6 38.2 356 37.1 Light 58.0
(mm) 18°C 36.5 33.5 36.4 33.0 34.9

Ave. 375 353 37.2 34.8
Pink tip 32C 1.4 10.8 11.0 10.6 11.0 Temp. 9.76
of petal 25C 12.4 122 126 11.1 12.1 Light 19.8
(mm) 18°C 12.2  10.9 11.8 10.0 11.2 ABA 4.63
, Ave. 12.0 11.3 11.8 10.6
~ Widthof 32°C 39.0 38.3 38.3 38.3 38.5 Temp. 28.5
i
P 25°C 38.8 38.6 39.0 38.9 38.8 Light 9.57
(mm)

18°C 37.8 37.1 38.1 37.1 37.5

Ave. 38.5 38.0 38.5 38.1
* 32°C: 32-25°C, day/night, 25°C: 25-20°C, 18°C: 18-15C.

* % Flower buds were sprayed with 100ppm ABA.
x % x Flower buds were covered with aluminum foil.

Table 2. Effects of temperature and light during flowering time and ABA
treatment on fresh weigth of petals and lips in Den. Christmas

Chime.
Temp. Untreated ABA-treated F
Light Dark  Light Dark

Pink tip 32T 46.6 44.0 4.3 44.0 Temp. 4.55
of petal  25C 42.5 43.1 40.7 42.8 Light 3.63
(mg/cm?) 18C 40.7 45.5 43.1 45.8
Central 32¢C 47.1 49.2 48.0 49.7 Temp. 30.9
of petal  25C 49.9 51.9  50.0 53.7 Light 5.28
(mg/cm?) 18C 50.8 52.3 50.9 52.1
Red eye 32¢C 89.8 93.1 93.7 96.7 Temp. 48.7
of lip 25C 94.0 96.1 94.6 97.0 Light 174.5
(mg/cm?) 18°C 94.0 95.2 93.7 95.8 ABA 36.4
Yellow 32C 45.8 47.6 44.9 49.1 Temp. 24.7
part of lip 25C 51.5 51.8 49.7 48.5 Light 36.0
(mg/cm?) 18C 51.7 51.8 51.2 53.0
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Table 3. Effects of air temperature and light during flowerimg time and ABA treatment on
anthocyanin and carotenoid levels in Den. Christmas Chime.

Untreated ABA-treated
F
Light Dark Light Dark Av.
Anthocyanins (0.D./1g fresh weight)*
Pink tip 32C 8.7 7.9 7.4 7.2 7.8 Temp. 77.3
of petal 25C 8.9 8.3 8.8 8.0 8.5 Light 89.3
18°C 12.5 8.9 11.2 9.4 10.5 ABA 36.7
Av. 10.0 8.4 9.1 8.2
Red eye 32C 84.0 83.3 77.9 73.4 79.7 Temp. 41.3
of lip 25C 77.7 73.2  63.0 72.0 71.5 ABA 5.99
18C 94.9 104.7 89.8 105.0 98.6
Av. 85.5 87.1 76.9 83.4
Carotenoids (mg/1g flesh weight)
Yellow part 32C .284 .166 .276 .231 .239  Temp. 22.5
of lip 25°C .338 .225 .316 .251 .283  Light 153.9
18C .388 223 .394 .241 312
Av. .339 .205 .329 244
* Extracted with 0.1% HCI in methylalcohol and extracts were measured at 525 nm.

% % Extracted with ethylether and extracts were measured at 450 nm. As B-carotene.

Table 4. Effects of air temperature and light during flowering time on flowering and
flower qualities in Den. Yellow Ribbon.

Temp. Flower Width of Length of  Cellnumberof  Width of Length of lip

-ing* petal(mm) petal(mm) epidermis** lip(mm) hair(mm)

date Light Dark Light Dark Light Dark Light Dark Light Dark
32C 3.7 25.3a 25.5a 36.7a 35.4a 94.5 98.6 28.3a 28.5a 25.3a 25.4a
25C 5.4 23.6b 23.5b 34.1b 33.1b 115.7 110.4 28.1a 29.5a 23.6b 23.7b
18C 6.6 23.3b 23.2b 35.2ab 34.7ab 103.2 96.1 25.2b 25.4b 23.3b 23.2b

% © after the day transferred, % % : per cm”
Different letters indicate significant differences at the 5% level using Duncan Multiple
Range Test.

2. Den. Yellow Ribbon
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Table 5. Effects of temperature and light during flowering time on fresh weights of
petals and lips and carotenoid and anthocyanin levels in Den. Yellow Ribbon.
Temp. Fresh weigth Carotenoids Anthocyanins  Hunter L value
(mg/cm?) (mg/g FW) (0.D./g FW)
Light Dark Light Dark Light Dark Light Dark
Central 32°C 52.6 52.9 137 .154  10.58 5.05 64.8 61.5
of petal 25C 52.2 51.8 .189 .248 6.11 4.47 61.8 62.2
18C 54.6 54.8 .215 .206 1.62 1.88 61.0 59.6
Tip 32C 41.6 42.5 .176 .250 48.9 49.0
of petal  25°C 38.0 37.4 .331 .328 48.2 52.7
18C 41.0 44.9 .328 .299 59.6 58.5
Central 32°C 53.6 57.2 .835 .736 63.5 64.5
of lip 25TC 50.0 58.7 .560 .680 62.2 62.7
18C 65.9 64.4 .585 .609 52.7 53.1
Tip 32°C 38.9 39.5 .259 .269 57.4 57.3
of lip 25C 41.6 42.8 .313 .348 59.1 59.7
18C  40.0 44.9 .424 .325 59.1 59.7
40 .
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light during flowering time on
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