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Abstract; Using four-year-old seedlings of five species belonging to five subgenera in Rhododendron L.
as experimental materials, contents of malondialdeyde (MDA) , hydrogen peroxide (H,0,) and proline
(Pro) and activities of superoxide dismutase (SOD) , catalase (CAT) and ascorbate peroxidase ( APX)
were determined and analyzed under condition of artificial simulated high temperature (30 °C and
38 C ), and correlation and principal component analyses of above indexes were also conducted. On this
basis, comprehensive evaluation of heat tolerance of the five species was performed by subordinate
function method, and comprehensive evaluation results were tested by means of the established optimum
regression equation. The determination results show that compared to the control (22 °C), contents of
MDA, H,0,, Pro and activities of CAT, APX of the five species seedlings all increase with rising of
stress temperature, and SOD activity appears the trend of less increasing under 30 °C condition while
decreasing under 38 “C condition. CAT activity has extremely significant positive correlation with contents
of H,0, and Pro and APX activity (P<0.01), and APX activity has significant positive or negative
correlations respectively with Pro content and SOD activity (P<0.05). Six single indexes tested of all
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species are converted into three independent comprehensive indexes with an accumulative contribution
rate of 87.52% by principal component analysis. According to the comprehensive evaluation value (D) ,
heat tolerance of the five species can be divided into four classes: heat tolerance of R. mucronatum
(Blume) G. Don is the strongest, that of R. moulmainense Hook. f. and R. molle (Blume) G. Don is
stronger, that of R. chihsinianum Chun et Fang is weaker, and that of R. rubiginosum Franch. is the
weakest. The heat tolerance of the five species can be predicted using the optimum regression equation
established and the prediction value order is completely in accordance with D value order, indicating that
the comprehensive evaluation method can be used to evaluate heat tolerance of different species of

Rhododendron L. at seedling stage.

Key words: Rhododendron L.; seedling; heat tolerance; principal component analysis; subordinate

function method ; comprehensive evaluation
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Table 1 Determination result of physiological-biochemical indexes of five species in Rhododendron L.

under high temperature stress ( X+SD)

K RLE/C ﬂﬁ:@éﬁ,l E’fﬂ%%é‘: iﬁ’ﬁ@iﬁ: Iﬁ:%%%ﬁ@?ﬁ ‘ ’Jﬁ@?%i,ﬁ,l %‘ﬁﬂi n‘ﬂﬁillj‘fhﬂ:%%
Species Temperature i/ pmol - g 1t/ pmol - g H/pg - g itk U 8 /U LB o /U - g _mm
MDA content H, 0, content Pro content SOD activity CAT activity APX activity
HAEALRY 22 0.056 5+0.000 2 1.260+0.008 64.255+4.986 380.156+0.623 247.222+12.647 1 916.667+35.119
R. mucronatum 30 0.062 5+0.000 7 1.324+0.041 79.912+6.714 384.642+4.398 325.208+10.652 2 270.000+103.923
38 0.073 3+0.000 7 1.728+0.052 165.387+4.810 375.671+0.623 445.000+10.929 5 096.667+50.332
EMALRY 22 0.093 9+0.000 4 1.198+0.035 56.485+3.917 375.399+2.092 213.889+15.486 1 573.333+110.604
R. moulmainense 30 0.100 4+0.003 9 1.418+0.077 73.997+5.234 378.661x1.311 267.222+26.995 1 816.667+153.731
38 0.110 0+£0.006 1  1.946+0.017 88.379+1.392 368.739+1.883 325.833+27.550 4 966.667+150.444
B i) 22 0.0252+0.0002 1.229+0.022 67.619+2.109 353.109+2.825 229.722+31.195 1 610.000+147.309
R. molle 30 0.032 6+£0.000 4 1.405+0.043 87.915+6.109 362.895+5.334 280.278+11.375 2 166.667+140.119
38 0.049 1+0.001 8 1.939+0.048 141.728+4.322 341.556+4.473 405.556+15.642 4 193.333x161.967
ARV 22 0.047 1+£0.000 2 0.724+0.012 65.067+4.053 378.933+0.849 229.444x14.561 1 550.000+60.000
R. chihsinianum 30 0.053 7+£0.004 4 1.001+0.057 89.422+3.760 381.516+2.092 266.667+15.207 1 853.333+70.946
38 0.072 6+0.003 2 1.133+0.042 169.678+4.850 370.234+0.706 309.167+16.415 3 680.000+138.564
AR TN 22 0.054 0+£0.000 7 0.501+0.021 54.745+3.427 362.895+0.815 232.917+9.419 2 316.667+110. 151
R. rubiginosum 30 0.076 7+£0.002 2 0.824+0.047 78.868+6.982 363.846+1.698 262.944+10.809 2 736.667+141.892
38 0.0892+0.0029 1.023+0.056 93.134+5.722 334.217+14.185 316.944+12.919 6 150.000+141.067

x2
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Table 2 Correlation analysis of physiological-biochemical indexes of five species in Rhododendron L. under high temperature stress'’

MK ZEL  Correlation coefficient

g /#\ ) = - o N

o PR R R Semoane s ALELE
content 20, content Pro content SOD activity CAT activity APX activity

& & MDA content 1.000 0
I E LS A B H,0, content 0.236 2 1.000 0
&R & & Pro content 0.058 8 0.480 3 1.000 0
HEALY AL BT PE SOD activity 0.1153 -0.092 3 -0.170 3 1.000 0
S EALEBHG P CAT activity 0.153 6 0.691 2 = 0.817 4 #x  -0.2236 1.000 0
LI S ALY TG M APX activity 0.4316 0.433 2 0.6150 -0.542 5 % 0.747 8 s 1.000 0

D%, P<0.05; #x ;. P<0.01.
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0.527 0X,+0.501 0X,;CI(2)=0.655 0X,+0.244 1X,—
0.049 4X,+0.707 2X,+0. 015 8X,~0.091 3X,; CI(3)=

~0.623 9X, + 0. 268 0X, + 0. 352 9X, + 0.456 0X, +
0.255 8X,-0.376 2X, .
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Table 3 Result of principal component analysis of physiological-biochemical indexes of five species in Rhododendron L. under high temperature

stress
ERGY BAGHRHFIE R B Eigen-vector of different indexes! FEAEAY pil & 2Bk R/ %
Principal Eienoval Contribution Accumulative
component MDA H,0, Pro SOD CAT APX “lgen-value rate contribution rate
1 0.1862  0.409 8 0.4647 -0.2287 0.5270 0.5010 3.120 7 52.01 52.01
2 0.6550 0.2441 -0.0494 0.7072 0.0158 -0.0913 1.1517 19.20 71.21
3 -0.6239 0.2680  0.3529 0.456 0 0.2558 -0.3762 0.978 4 16.31 87.52

DMDA ; 5 %4 MDA content; H,0,; 3% L& & H,0, content; Pro; %R Pro content; SOD; #HALYEALEHTE M SOD activity;
CAT. B LA G CAT activity; APX: $UYRILER o EAL DI BG4 APX activity.

MIRE ST, ] A H,0,THBR A 5~ SOD Z1H kR 0, 1Y
SR, XU TR S | R I R A e B R
FEH, T MDA 2 BEAE AAE F  fe Z 4 , B
i R G FE A T EA bR, TS 2 F2E 3 AR
O3] 8 SCRAEREE MR ES R R e i R

LR, TR 6 ANAH L OCHR M A B A fb 4
FREEI L 3 ASH A LA ST 25 G 4808, RO ER TR
EIER IO CWANGE 7 i (= =N O R e =R AN T = G
K, P — P 2 AE X — 2R 5 R bR 1 A T AR R
5, J 2 RS AR Rk S A ) o 2 %) i A I A
SRR AR AR IE W, & B 3 2R AT bRt
[P [, T 3 2R 8 AR I STk R [ BT e i
YEFASAH A, PR e A 7 3 — 25 25 5 PE

2.2 SHEMBEHGTS MAREMAENESIEN K
I
2.2.1 @b ey Lz A AR R IR KSR

J& PR B A RS 5 AR RS RS R S T
LR EHEPME CI(x) RIS IR sREE U(x) , TEI
F4, MTFR—ALEERRNE, W CI(1) , HAEM RS
7E 38 C A 2T H CI(1) {8 (3.281 7) F K, X )i
() UC1){E(1.000 0) i K, B 38 C I LR AS
MILEEHERR CI(1) RIS s AT B

FRAE TR R R /N K BT DTk R (3R 3) 1HA 4%
ZEATEFRAALE , 235 0. 594 3.0.219 4.0. 186 3
(%£4).

F4 BEMEEGETS MABMEEERE C(x) RESEREANE U(x) EFE5FENE D RENE
Table 4 The values of comprehensive index CI (x) and weight, subordinate function value U (x), comprehensive evaluation value D and
prediction value of five species in Rhododendron L. under high temperature stress

2 B/ THIE
Species Temperature ) C12) ¢) o) u@) u@3) b Prediction value
HAEH: RS 22 -1.2803 0.4348 0.4747 0.1551 0.6416 0.8124 0.3843 0.386 5
R. mucronatum 30 -0.3049 0.8219 0.8646 0.3357 0.7582 0.9213 0.5375 0.5385
38 3.2817 0.6648 1.1463 1.0000 0.7109 1.0000 0.936 6 0.930 8
EM LAY 22 -1.4620 1.1915 -0.7772 0.1214 0.8696 0.4626 0.349 1 0.351 9
R. moulmainense 30 -0.5194 1.6243 -0.3871 0.2960 1.0000 0.5716 0.5018 0.503 2
38 1.9252 1.5226 -1.0164 0.7488 0.9694 0.3958 0.7314 0.731 6
By i) 22 -1.3308 -1.6949 0.4592 0.1457 0.0000 0.8080 0.2372 0.239 1
R. molle 30 -0.408 8 -0.9773 0.9358 0.3165 0.2162 0.9412 0.4109 0.4112
38 2.9218 -1.4023 0.6973 0.9333 0.0882 0.8746 0.7370 0.733 1
LI MERE RS 22 —2.1176 -0.1744 0.3602 0.0000 0.4581 0.7804 0.2459 0.248 0
R. chihsinianum 30 -1.1296 0.2472 0.7505 0.1830 0.5851 0.8894  0.4028 0.403 0
38 1.2696 0.0844 0.4806 0.6273 0.5361 0.8140 0.642 1 0.6359
AR iniL] 22 -1.8855 -0.9163 -0.7301 0.0430 0.2346 0.4757 0.1656 0.168 6
R. rubiginosum 30 —0.7270 -0.1271 -0.8256 0.2576 0.4724 0.4490 0.340 4 0.341 4
38 1.7675 -1.2992 -2.4328 0.7196 0.1192 0.0000 0.453 8 0.453 7
AH Weight 0.5943 0.2194 0.1863
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