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Cold Tolerance of Native and Introduced Evergreen Rhododendron Species

According to Morphological and Physiological Changes
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Abstract. Cold tolerance of the native Rhododendron species which are on the verge of extinction in Korean
nature were compared with the introduced species and its mechanism were studied physiologically with the
investigation of the leaf angle, leaf curling, and photosynthetic activity. The degree of cold tolerance measured
with the leaf burning after winter season was higher in the native species, Rhododendron brachycarpum and
Rhododendron brachycarpum var. roseum than all the introduced species. ‘Nova Zembla’, an introduced species,
showed high sensitivity to the low temperature. Changes in leaf angle by the low temperature were bigger
in 2 native species and ‘Parker’s Pink’ than the other introduced species and small comparatively in ‘Nova
Zembla’ and ‘Cunningham’s White’ cultivar. Leaf curling also occurred strongly in 2 native species by the
low temperature. While, it was comparatively little and mild in the other introduced species. Therefore these
results suggested that the leaf movement such as leaf angle change and curling adapted to the low temperature
is positively related to the cold tolerance of 2 native species. By the way, such relationship is not explainable
in the cold-sensitive ‘Parker’s Pink’ cultivar showing comparatively stronger leaf movement.
Photosynthetic activity measured before the winter season was high in the cold-tolerant R. brachycarpum
and its recovery after winter season was faster in the 2 native species and the introduced ‘Cynosure’ cultivar
than the other introduced species. They were the lowest in the most cold-sensitive ‘Nova Zembla’. This
phenomena occurred similarly even in the stomatal conductivity, suggesting that the movement of water from
the roots to the leaves is better and then the leaf burning after winter season become small in the cold-tolerant
species. The recovery of photosynthetic activity and stomatal conductivity was comparatively slower in the
cold-sensitive ‘Parker’s Pink’. From the above results, leaf behavior adapted to the low temperature during
the winter season and water movement to the leaves are related collectively to the cold tolerance represented
as the leaf burning in the Rhododendron species is suggested.
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Fig. 1. Change of climate at the meteorological station in
Gapyung, South Korea in 2010. () The number of days below
-15C at the month.
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Fig. 3. Leaf mortality of six kinds of Rhododendron species
after winter season. RC: Rhododendron cv. Cynosure, NZ:
R. catawbiense cv. Nova Zembla, CW: Rhododendron cv.
Cunningham’s White, PP: Rhododendron cv. Parker’s Pink,
BR: R. brachycarpum var. roseum, BC: R. brachycarpum.
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Fig. 4. Changes of leaf angle of six kinds of Rhododendron species at -10°C(A) and 5°C(B). RC: Rhododendron cv. Cynosure,
NZ: R. catawbiense cv. Nova Zembla, CW: Rhododendron cv. Cunningham’s White, PP: Rhododendron cv. Parker’s Pink, BR:
R. brachycarpum var. roseum, BC: R. brachycarpum.

Table 1. Changes of leaf angle of six kinds of Rhododendron species during winter season.

. Temp. (C)
Species
-10 -7 -4 -1 2 5 8

RC? 62 + 153 b’ 58 + 176 bc 45+ 150 bc 45+ 150 ab 45+ 150 a 43 + 153 a 43 +153 a

NZ 47 £+ 176 cd 40 +250cd 35+229c 32+176bc 30+150ab 17 +153a 10+ 87c

CW 30 £+ 15.0d 30 + 15.0d 22 + 104 c 18 £+ 104 ¢ 15+ 150 b 15 £ 15.0 a 3+ 58¢c

PP 83+ 76ab 80+ 50ab 77+ 29a 58 + 12.6 a 45 + 150 a 30+ 150a 20+ 8.7 bc
BR 83+ 76ab 80+ 50ab 77+ 29a 58 + 12.6 a 45 + 150 a 30+ 150a 20+ 8.7 bc
BC 88+ 29 a 87 + 58 a 67 £+ 189 ab 55+ 87 ab 45+ 150 a 40 £+ 173 a 35+ 87 ab

*RC: Rhododendron cv. Cynosure, NZ: R. catawbiense cv. Nova Zembla, CW: Rhododendron cv. Cunningham’'s White, PP:
Rhododendron cv. Parker’'s Pink, BR: R. brachycarpum var. roseum, BC: R. brachycarpum.
YMean separation within columns by Duncan’s multiple range test at P = 0.05.
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Fig. 5. Changes of leaf curing of six kinds of Rhododendron species at -10C(A) and 5C(B). RC: Rhododendron cv. Cynosure,
NZ: R. catawbiense cv. Nova Zembla, CW: Rhododendron cv. Cunningham’s White, PP: Rhododendron cv. Parker’s Pink, BR:

R. brachycarpum var. roseum, BC: R. brachycarpum.
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Fig. 6. Changes of leaf curling of six kinds of Rhododendron
species during winter season. RC: Rhododendron cv. Cynosure,
NZ: R. catawbiense cv. Nova Zembla, CW: Rhododendron cv.
Cunningham’s White, PP: Rhododendron cv. Parker's Pink, BR:
R. brachycarpum var. roseum, BC: R. brachycarpum.
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Fig. 9. Photosynthetic rate of six kinds of Rhododendron
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BR: R. brachycarpum var. roseum, BC: R. brachycarpum.
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BR: R. brachycarpum var. roseum, BC: R. brachycarpum.
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