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Physiological response and heat tolerance of different Rhododendron
cultivars under high temperature stress
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Abstract : High temperature is an important factor that restricts the application of Rhododendron sp. in landscaping. In order
to explore the high temperature injury mechanism of R. sp., 19 kinds of biennial cuttings were studied through pot trial in
artificial climate chamber. Eight physiological indexes were determined under 40 °C high temperature stress. The results
showed that the MDA content, H,0, content, Pro content, soluble sugar content and CAT activity of these cultivars in-
creased under 40 °C high temperature stress while the changes of soluble protein content, SOD and POD activities varied
differently. The heat resistance of the cultivars could not be evaluated by a single index. According to comprehensive evalua-
tion of heat resistance by the fuzzy membership function and cluster analysis, 19 cultivars were divided into 5 types, i.e.,
highly heat tolerant type, moderately heat tolerant type, mildly heat tolerant type, heat sensitive type and highly heat sensi-
tive type.
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F1 19N mFHESTE 40 CEME T FAEEEFRTAE %
G5 ARk [T HEA it 2 AR Al e SOD CAT 54 DOD i
R i EA ] U0} 145. 69 95. 68 22.74 -12.43 41. 64 -47.99 22.36 94. 17
2 H R 8.83 9.34 10. 08 -10. 12 5.87 -33.71 30.92 100. 36
3 E8E 18.57 23.75 45.55 -40. 63 8.43 -59.49 44.74 22.86
4 e 51.77 19. 98 41.17 52.02 61.03 148.32 35.37 130. 30
5 I 53.80 80. 17 40. 00 -23.88 14. 86 -24.77 26. 49 135. 71
6 T i 2 13.34 43.25 31.16 41.44 23.42 108. 51 1.86 70. 00
7 TR 55.73 30. 42 25.42 -51.91 16. 47 135.21 21. 04 41. 67
3 ® 40. 88 40.05 26.85 33.85 15. 47 72.42 45.16 12. 64
9 THEF 36.53 56. 12 11. 86 -29.37 15.28 -40. 02 12.56 110.79
10 fAHEY 53.23 13.13 22.07 66. 36 104.76 118. 61 70. 65 19.71
11 PRI 69.31 89.70 5.93 -7.61 18. 63 -25.15 24.17 518. 18
12 T 17.94 103. 58 93.06 -8.03 73.57 -55.08 141. 60 544. 44
13 LIRS 72.63 64.29 42.37 ~18.45 20.38 -16.91 53.98 350. 00
4 FEx15 28.56 2.26 76.36 -26. 85 33.96 87.31 48.13 105. 56
15 ik 16.62 21. 04 5.81 -12.06 38.50 72.38 26.71 -37.04
16 B 20. 00 34.24 6.08 -28.25 41.57 99. 49 8.24 -43.59
17 EME1S 105. 68 70.55 20. 58 -43.26 34.97 -59.05 10.93 -68.29
18 T 185.19 94. 02 21.62 -34.90 12.56 192. 42 38.79 ~74.70
19 AEA 24.01 86.12 4.62 -21.97 7.96 31.33 16.56 172.73
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AFRNREET 19 A~ FALAS N H,0, & &

T 5.87%,8.43%,7.96% , 45 04 8 St rh
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x2 AREBELET 191 @EMEREMH MR MAERMATAEESE

i TR &R/ (mg/g) AR/ (/) AR/ (mmol/g)
- . RO 22. 47+4. 93 defg 3.23 £0.28 efg 56.95+0. 26 cdef
Qb FH 27.58+4. 88 cdef 2. 83 £0. 10 efgh 80.53 £1.76 cde
= xif iR 38.39+3.22 a 2.69 £0.19 gh 69.17+1.05 b
Qb 42.26+8.74 b 2.42 £0.27 ghi 73.23 +3.36 def
S xif iR 22.86+2. 40 defg 4.36 =0. 14 cd 91.18+0.95 a
Qb B 33.28 +5.30 bed 2.59 £0.29 fgh 98.87 +3.05 a
- %if iR 10. 81£1.78 hi 2.96 +0. 26 fgh 58.90%7. 15 bede
Qb B 15.26 3. 12 fg 4.49 £0.30 b 94,85 2. 73 ab
POyl 9.17+1.50 i 2.23 +0.02 h 60.42 +1.59 hede
A Ab 7R 12.84 +3. 12 ¢ 1.70 £0.12 i 69. 40 £1.76 efg
r— X HR 32.17£2. 62 abed 2.71 +0.05 gh 60. 35 +1.95 bede
Ab B 42.19 £3.88 b 3.83 £0.16 bed 74.48 +3.08 def
S— POyl 19.33+1. 83 efghi 6.84 +0.15 a 82.71 £6.03 a
Ab 24.24 +1.94 cdefg 3.29 +0. 40 cdefg 96. 33 %2.36 ab
W X B8 14.15+2.77 ghi 2.82 +0.39 gh 68.11 £1.32 be
Ab 17.95 +2. 85 efg 3.77 £0.31 bed 78.65 +2.41 cde
—_— PO 16. 58+0. 77 fghi 4.21 +0.71 cde 64.87 +2.77 bed
Qb 18.54 +5. 10 elg 2.97 £0.05 defgh 80. 56 +2. 60 cde
S o 26.99+7. 13 cdef 2.74 £0.07 gh 39.35 £3.79 g
Qb T 32.95 £6.17 bed 4.56 £0.33 b 77.48 £5.75 cdef
i RO 22.08=+1. 89 defg 3.63 £0. 11 defg 60. 54 1. 94 bede
Qb FH 23.39 +2. 34 cdefg 3.35 £0. 04 cdef 71. 82 £0. 56 def
- xif iR 9.43+1.34 i 3.60 £0. 15 defg 50.51 2. 15 ef
Qb T 18.21 £2.39 efg 3.31 £0. 10 cdef 87.67 £1.00 be
‘ xif iR 21.033. 55 efgh 3.23 £0.24 efg 58.04 +5.79 bedef
ik iszH 29.94 £3.11 bede 2.64 £0. 11 fgh 69. 87 =1.76 defg
— if i 37.41+3.24 ab 7.29 £0.32 a 60. 58 +2. 47 bede
Qb 65.97 +5.12 a 5.34 £0.47 a 81.15 £2.58 cd
\ POyl 28.17£1. 95 bede 4.06 +0.32 cde 47.85 +2.40 fg
I Ab 7R 29.81 +1.98 bede 3.57 +0.22 cde 66. 28 +6. 58 fg
e POyl 25. 88+2. 04 cdef 5.64 +0.42 b 52.58 +2.78 ef
i 27.45 0. 68 cdef 4.05 =0.45 be 74. 44 +4. 38 def
. it 18. 15£4. 67 efghi 4.70 £0.37 ¢ 58.04 +1.01 bedef
et i 21. 88 +4. 10 cdefg 2.67 =0. 10 fgh 78.34 £4. 10 cde
— PO 16.97+3. 22 fghi 3.62 0. 30 defg 54.06 +3. 84 def
Ab 20. 64 +3.54 defg 2.35 0. 18 hi 60.85 +1.81 g
il PO 34.07+1. 54 abc 3.89 £0.32 cde 66. 16 +3. 66 be
Qb 35.64 +3.32 be 3.03 £0. 39 defgh 71.43 £5.13 defg

[) 5 bl AN [l /N P B3 2% AL B AN ] it 18] 24 D00 2 19 AR PR b 32 19 28 5\ 25 (P<0. 05)

MR H L R SOD IR R, 40 CAELR,
ZR A E T B R R SOD TR PR, B AL
0 /N ME 15 iR SOD 6 PERR, s i
BT WEEE R LR EF A
K15 FK E R AET AL R SOD i

B T e TG0, R LT AR TE 8 5 /D
Y REE L HE L BME 1S R
SOD T PERER FE T+ = M A, 40 CHpE N, BRER
WREE%EE TR AR A W A E T A
SOD 1% PE A3 I, Lo X BE 4 338 i 1 148. 32%,



6 oo bk Bl 45 4
=3 AEBELET 19 MMM A RFEE Y
i Feft B SOD %/ (U/g) CAT #%§M:/[U/(g - min) ] POD §fitt/[ U/ (g + min) ]
o papi 46. 85+0. 65 fg 79.23+2.22 cd 1.20+0. 31 efg
L EARIIRID)
Ab 24.37+0. 82 gh 96. 95+2. 23 cdefg 2.33+0.37 fg
X R 84.54+0.84 e 65.49+7.74 de 0.93+0. 07 fg
A
O3l 56. 04£8. 18 def 85.74+7.17 fgh 1.87+0.29 g
B papilct 132.12+3.98 b 81.70+4. 83 bed 2.33+0.29 d
TUR 8
Qb H 53.52+3.79 defg 118.26£11.79 ab 2.87+0. 44 cdefg
e papiict 35.36+0. 55 hi 91. 11+6. 78 abc 2.20+0. 12 de
51
* gL 87.81+11.63 ¢ 123.31£5.77 a 5.07+0.58 a
N Xt HR 42.75+0.37 fg 34.30+6.27 ¢ 0.93+0. 13 fg
JINTE
O3l 32. 16+4. 36 fgh 43.39+4. 69 j 2.20+0. 58 fg
. X HR 33.54+0.83 i 104.61+0.49 a 2.00+0. 23 def
HE
Qb HR 69.93%7.76 cde 106. 56+3. 11 abedef 3. 400. 46 bede
) Xt R 22.92+4.51 j 92. 11£9. 62 abe 1. 600. 31 defg
LR X
SbER 53.91+4. 19 defg 111.49+4. 71 abed 2.27+0.29 fg
on Xt #R 40.92+1.31 gh 48.53+1. 67 efg 3.67+0.41 b
RIT
- gb o 70. 55+6. 00 cde 70. 45+3. 00 hi 4.1320. 82 abe
) pOpi 148.78+1.36 a 84. 11+9. 90 bed 1.270. 07 efg
KEEF
Jb 3 89.23+4.59 ¢ 94. 67+4. 49 defg 2.67£0. 52 defg
e Xf AR 41.07+2.09 gh 48. 14+4. 98 efg 3.40%0. 46 be
Vap=yun::!
i3] 89. 78+8. 06 ¢ 82.09+5. 14 gh 4.07+0. 52 abed
- papi 93.38+0.42 d 50.72+5.71 efg 0.73+0.07 g
5B
Ab 69.55+19. 49 cde 62.98+1.03 i 4.53+0.58 ab
e X R 99. 49:+0. 54 cd 47.66+3. 19 efg 0.60+0.12 g
H %
QbR 44.59+14.75 efgh 115. 14+6. 59 abe 3. 87+0. 27 abcede
Xt HR 49.24+0. 87 f 56.92+6. 15 ef 0.53+0.07 g
[y
Qb 40. 88+17. 09 efgh 87. 65+4. 54 efgh 2.40=0. 61 fg
Xt HR 43.73+3.32 fg 75.27+1. 46 cd 1. 20+0. 31 efg
EE15
gL 82.37+5.68 cd 116. 86£6. 69 abc 2.47£0. 47 efg
i papiict 98.30+1. 08 cd 81.011. 41 bed 3. 600. 23 be
) O3l 169.31+3.24 a 102. 64+8. 65 bedef 2.27+0.35 fg
o Xt HR 31.64+0.77 i 99. 12+2. 61 ab 2.60£0.31 cd
B JGBL] 63.02+4. 20 cde 107. 28+12. 42 abede 1.47£0.07 g
B 1 B Papi 46. 55+0. 63 fg 84.33+10. 04 bed 5.47+0.96 a
1 =
! Qb B 19. 08+0. 69 h 93.54+6. 84 defg 1.73+0.13 g
» pOpi 42.62+1.55 fg 45.06+2. 14 fg 5.53+0.44 a
HIET
Qb3 124.49+11.41 b 62.54+3.85 i 1.40+0.20 g
il pOpi 103.22+4.77 ¢ 49. 68+6. 84 efg 0.73+0.13 ¢
EAl
Jb 3 135.76+9.61 b 57.91+0. 46 ij 2.00+0. 31 fg

TSR o A /N5 7 R i AL~ Tt P 2 DA 171 BT B ) 2 B 47 7 . 2 PE 2 5% ( P<0. 05)
108.51%, 135.21%, 118. 61%, 99. 49% , 192. 42% ;
R T F 0 F h SoD iF % b xf B8 AR T
40. 02% ,{HF: SOD {5 PEH 51 (89. 232 U/g)

CAT J2HYIANTERE H,0, B EZ IR, N
P Je e 3 UL X BRAL B EES |

TR 2 TR A

L BRI o CAT 36 PR A, /N I Ff CAT
TG PERA ;40 CALBER 0K 8 5 BRE  H A F X
150t CAT TR @ , /N R &' T A
it 7 CAT WG HEEAR . 32 3SR a i, 19 >
Fikt S I B rf CAT 36 4 35 i 5 308 38 1) T s 17 28 ¥4
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