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Abstract: Dendrobium is a class of ornamental plants native to tropical regions, suitable for cultivation in high tem-
perature and high humidity environment, and susceptible to low temperature stress. To investigate the physiological
response and cold tolerance of Dendrobium to low temperature stress, Dendrobium ‘ Sonia Hiasakul’ mature (SH) were
treated in temperature 15°C, 10C and 5°C for 1 h, 2 h, 4 h, 8 h, and the physiological indexes and morphological
changes of SH were surveyed 1 d, 2 d, 4 d, 8 d and 16 d after. The changes of physiological indexes included soluble
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protein, soluble sugar, free proline, malondialdehyde (MDA), chlorophyll content, electrical conductivity and the defo-
liation rate of the treated plants. Based on the relative conductivity of different temperature treatments, a Logistic equa-
tion was fitted to calculate the half-lethal temperature (LTsg) of SH, and a correlation analysis between the half-lethal
temperature at low temperature (LTsg) and the physiological indexes of cold resistance was conducted, with the aim to
investigate the morphological and physiological response characteristics of SH under different low temperature envi-
ronment and to understand the pattern of its growth and development. The electrical conductivity, free proline,
malondialdehyde (MDA) content and the defoliation rate of SH increased significantly with the extension of the stress
time and the soluble protein and soluble sugar content fluctuated continuously, in a state of rising, falling, then rising
again. The chlorophyll content decreased gradually, reaching the lowest 0.2534 mg/g treated at 5°C for 16 d. Correla-
tion analysis revealed that the free proline, malondialdehyde (MDA), defoliation rate and semi-lethal temperature were
al highly significantly correlated and chlorophyll content and semi-lethal temperature were significantly correlated, and
it was speculated that the content of the physiological indicators was related to the cold resistance characteristics of SH.
The study would provide atheoretical basis for determining the cold tolerance identification index and dealing with cold
damage in SH, and lay a foundation for further research on the resistance of Dendrobium hybrids to low temperature

damage.
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Fig. 1 Effectsof different low temperatures on physiological indexes and defoliation rate of Dendrobium
‘Sonia Hiasakul’ mature plants
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Fig. 2 Condition of Dendrobium ‘ Sonia Hiasakul’ mature plants before and after 15C treatment
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Fig. 3 Condition of Dendrobium ‘ Sonia Hiasakul’ mature plants before and after 10°C treatment
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Fig. 4 Condition of Dendrobium ‘ Sonia Hiasakul’ mature plants before and after 5C  treatment
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Tab. 1 Correlation between physiological and morphological indexes of leaves of Dendrobium ‘ Sonia Hiasakul’ mature
plants under different degrees of low temperature stress

it H LTso TR El_ IR c i E- ¥ 3 "o&’?%‘ﬂﬁ%ﬁé MDA féﬂfi
Item Soluble protein Soluble sugar Chlorophyll Free proline Defoliation rate

LTso

A 0.395

VAR 0.633 -0.212

M2 R -0.880" -0.719 0.357

Ui B I =R 0.947" 0.338 0.744 -0.872"

MDA 0.958" 0.500 0.479 -0.953" 0.930”

PA S 0.885" 0.563 0.478 -0.967" —-0.910" 0.960"

H: TRRBEME (P<0.05), 7 FRWMEEHIE (P<0.01),

Note: " indicates significant correlation (P<0.05), " indicates extremely significant correlation (P<0.01).
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