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Heat-resistance of Rhododendron with a heat acclimation pretreatment

LIANG Wen, ZHAO Bing, HUANG Wenmei
(College of Landscape Architecture and Arts, Northwest A&F University, Yangling 712100, Shaanxi China)

Abstract: The anatomy, photosynthesis, as well as physiological and biochemical characteristics (including the
cell membrane, osmotic regulation, and enzymatic antioxidant systems) of leaves were investigated in Rhodo-
dendron  ‘Zhuangyuan Hong’to study the effects of heat acclimation on the thermostability of Rhododendron.
Plants were exposed to two heat stress levels (38 °C and 42 °C) for 6 days, respectively, with a heat acclima-
tion pretreatment at 30 °C for 6 days. Results for a high temperature treatment showed that compared to leaves
without heat acclimation, leaves with heat acclimation had less damage on the anatomy. The ratio of palisade
and spongy, tissue was increased significantly and R¢r also was increased. Leaves with heat acclimation main-
tained a significantly higher net photosynthetic rate (P,) and lower intercellular CO, concentration(C;), and had
a lower content of hydrogen peroxide (H,0,) and malondialdehyde (MDA), which helped stabilize cell struc-
ture. Also, activity of superoxide dismutase (SOD), peroxidase (POD) and catalase (CAT) were lower at 38 °C
with POD and CAT activities being higher at 42 °C. This study showed that heat acclimation could maintain a
stable leaf structure, could improve the photosynthetic rate, and could reduce the extent of cell damage; hence,
to some degree improving thermostability. [Ch, 1 fig. 6 tab. 21 ref. ]

Key words: plant physiology; Rhododendron; heat acclimation; anatomy; photosynthesis; cell membrane system;

osmotic regulation system; enzymatic antioxidant system
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Table 1 6 treatments in this trial

Ak T sl C T e/ C Ak B 7w/ °C T ! C Ak 3 T ! C T e/ C
cky 22 22 cky 22 38 cke 22 42
Ty 30 22 Ty 30 38 Te 30 42
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Figure 1 Mesophyll tissue anatomical structure of the leaves in  ‘Zhuangyuan Hong’ under each treatment
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Table 2 Effects of heat acclimation on mesophyll structure under

different temperatures

U F L (L2 SRR . ARBAN e BOTAIE ITEEIER
L * (g R 90 n %0
PO RELBRIT LI — S AL e s o B () B R T AR 22 cky 800733353 A 37348 + 1.065 A 47.549 + 0.907 B
Beprgnt b, 38 TR, PIAMIE T 25.5%, 258 1 699174 1400 AC 32.627 = 0499 B 46988 + 0.583 B
o MEN R ARG (TOERM, MERE T, 4 51882:2120D 30063 £ 0.848 B 59.098 + 2.041 A
LB R I R 2R I U RME B T ARG 1, 64747 £ 2435 BC 30.627 £ 0.707 B 48.091 = 1.380 B
Fs 38 CTFEPUBBRA M B 28 15 3Rk T R LM ke 48473+ 1.668D  27.068 + 0.688 C 56.618 + 1.196 A
MR R, 42 CTF N E TRGB G, A2 T 63656 +1285C 30589 + 0453 B 48.491 + 0.629 B
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Table 3 Effects of heat acclimation on photosynthetic parameters under different temperatures

Kb 3 P, /(pmol-m>-s™) G./(mol-m2-s7") C; /(pmol -mol™) T. /(mmol-m™-s™")
cky 2471 = 0.133 AC 0.029 + 0.002 BD 190.793 + 13.258 C 0.635 = 0.055 B
Ty 2.512 £ 0.247 A 0.040 = 0.006 A 228.181 + 10.190 B 0.913 + 0.059 A
ckg 1.521 + 0.200 BD 0.037 = 0.002 AB 252.698 + 26.497 B 0.826 + 0.049 AB
Ty 2.330 = 0.130 AC 0.030 + 0.005 BC 201.296 + 16.634 C 0.573 + 0.080 B
cke 0.062 + 0.010 F 0.021 = 0.003 BD 337.407 + 25.947 A 0.417 £ 0.027 B
Te 0.110 + 0.008 E 0.026 + 0.002 ACD 314.980 + 6.492 A 0.521 = 0.048 B
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Table 4  Effects of heat acclimation on molality of H,0, and MDA under different temperatures
A buo, /(mol-kg™)  bypy /(mmol-kg™)| AL FE  buo. /(mol-kg™)  bypy /(mmol-kg)[|AEFR  buo, /(mol-kg)  bypy /(mmol-kg™)
cky 59.587 £3.945E 0.036 + 0.007 B|| ckp 228.488 + 6.828 A 0.054 + 0.003 B|| cke 280.276 + 9.703 AC 0.097 + 0.007 A
Ty 70.924 +7.977 DE 0.037 + 0.005 B|| Ty 121.314 + 7.414 BCD 0.046 + 0.002 B|| Tc 233.264 + 19.765 AB 0.083 + 0.014 AB
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HZ S AL, POD ) CAT 54 5 Table 5 Effects of heat acclimation on mass fraction of soluble sugar, soluble
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B pnt A POD f¢ CAT 35 R4 I & Ik ARBE w0 pgen/ (kg ™) W s/ (g kg™) W e/ (Mg -kg™)
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/fB Lﬁ AR ‘J:i?\ AR Z5IHAR % ] cke  14.06 = 1.75 A 13.091 + 0.436 A 238.044 £ 9.924 A
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Table 6 Effects of heat acclimation on activity of SOD, POD and CAT under

ot b
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