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Fig. 1. Changes of leaf chlorophyll fluorescence(Fv/Fm)(A), SPAD-value(B), elctrolyte leakage(C) and
root activity(D) in Oncidium Kilauea ‘Volcano Queen’, Oncidesa Hwuluduen Chameleon
‘Golden Oriole’ and Colmanara Massai Red were placed at 40°C for different days.

! Means with the same letter(s) are not significantly different at 5% level by LSD test.
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Fig. 2. Changes of growth performance in three Oncidium cvs. were placed at 40°C heat stress. Oncidium
Kilauea ‘Volcano Queen’(A)&(B), Oncidesa Hwuluduen Chameleon ‘Golden Oriole’(C)&(D),
Colmanara Massai Red(E)&(F).
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Fig. 3. Changes of leaf chlorophyll fluorescence(Fv/Fm) (A) and SPAD-value(B) in Oncidium Kilauea
“Volcano Queen’, Oncidesa Hwuluduen Chameleon ‘Golden Oriole’ and Co/manara Massai Red
were placed at 5 and 10°C for different days.

! Means with the same letter(s) are not significantly different at 5% level by LSD test.
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Fig. 4. Changes of elctrolyte leakage(A) and root activity(B) in Oncidium Kilauea ‘Volcano Queen’,
Oncidesa Hwuluduen Chameleon ‘Golden Oriole’ and Colmanara Massai Red were placed at 5
and 10°C for different days.

" Means with the same letter(s) are not significantly different at 5% level by LSD test.
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Fig. 5. The relationship between Fv/Fm and elctrolyte leakage in Oncidium Kilauea ‘Volcano Queen’,
Oncidesa Hwuluduen Chameleon ‘Golden Oriole’ and Colmanara Massai Red were placed at
40°C heat stress.
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Fig. 6. The relationship between Fv/Fm and SPAD-value of Oncidium Kilauea ‘Volcano Queen’,

Oncidesa Hwuluduen Chameleon ‘Golden Oriole’ and Colmanara Massai Red were placed at
40°C heat stress.
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Oncidesa Hwuluduen Chameleon ‘Golden Oriole’ and Colmanara Massai Red were placed at

40°C heat stress.

60.00
<*

A XL 25EGO . -
55.00 | *  SEEGO) // >

® i 2(5°0) //

SUPECK L %5 (5°C0)) e
5000 | | ——smcencoy - Y = 68.835%- 14.74
————- 5 M (42 2.(5°0)) PS _ - R*=0.6504
P -
e R )
45.00 e _©® -
»)
g //: .,»"'/
1000 | /// T A
A A
3500 [ A
30.00 |
25.00
0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95
Fv/Fm
El/\ ~ SOLBOKILES ~ 58 S ALR BEIS CRIR 25 T AR B OLEEASPADE 2 Bif4 -

Fig. 8. The relationship between Fv/Fm and SPAD-value in Oncidium Kilauea ‘Volcano Queen’,
Oncidesa Hwuluduen Chameleon ‘Golden Oriole’ and Colmanara Massai Red were placed at 5°C

cold stress.
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Research on Physiological Indexes

of Temperature Stress on Potted Oncidium cvs.'

Ting-Zhan Zhan 2 Chen-Hao Liao °, Woan-Yuh Tsai %, J ian-Ming Chen :
and Meei-Shiou Yih °

ABSTRACT

Oncidium is an important export flower in Taiwan. The potted flower industry of Oncidium is
different from the cut flower industry. There are many kinds of potted cultivars and no major cultivars
now. The growth characteristics and cultivation conditions of each cultivars are different and the
physiological changes under temperature stress are not clear yet. Therefore, the purpose of this study was
to establish physiological indexes of temperature stress. Three commercial cultivars of potted Oncidium
including Oncidium Kilauea ‘Volcano Queen’, Oncidesa Hwuluduen Chameleon ‘Golden Oriole’ and
Colmanara Massai Red were placed at 5°C, 10°C and 40°C in a growth chamber 9 days, and the PSII
photochemical efficiency (Fv/Fm), chlorophyll content (SPAD), electrolyte leakage and root activity were
measured daily to assess whether they could be used as an indicator of cold and heat damage. Under 40°C,
the Fv/Fm values of 3 varieties showed a decreasing trend during the entire experimental period and on
the 8th day “Volcano Queen’, ‘Golden Oriole’ and ‘Massai Red’ decreased by 33.9%, 39.7% and 38.9%
respectively. In addition, the Fv/Fm values of ‘Volcano Queen’ and ‘Golden Oriole’ significantly
correlated with SPAD values (R*=0.8408; 0.7465). Under 10°C, the Fv/Fm and SPAD values of the 3
varieties didn’t significantly decrease. It was speculated that 10°C didn’t cause chilling injury within 9
days. However, with the cold stress at 5°C, the Fv/Fm and SPAD values of the 3 varieties were
significantly lower than the 10°C group, which suggests that 5°C caused cold damage. Based on the
experimental results, the changes in Fv/Fm and SPAD values of the three Oncidium potted cultivars under
temperature stress were more relevant than the changes of electrolyte leakage and root activity, and linear
changes occurred with the treatment time. Thus, according to the results, the use of Fv/Fm and SPAD
values as physiological indicators of temperature stress on Oncidium was better than electrolyte leakage
and root activity.

Key words: temperature stress, chlorophyll fluorescence, electrolyte leakage.
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