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Evaluation of heat resistance of azalea based on photosynthetic characteristics
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Abstract:In order to explore the differences in heat resistance of different azaleas, the photosynthetic characteristics of 2-
year cuttings of 10 azalea cultivars under artificial high temperature stress were measured, and the principal component a-
nalysis and membership function method were used for comprehensive evaluation. The results showed that under high tem-
perature stress ,the net photosynthetic rate, transpiration rate, stomatal conductance and the other there photosynthetic inde-
xes of 10 azalea cultivars all decreased, and the decrease rates were different among different cultivars. Such eight original
correlative photosynthetic indicators as the net photosynthetic rate (Pn), transpiration rate ( Tr), stomatal conductance
(Gs) , intercellular CO, concentration ( Ci) , water use efficiency (WUE) , light use efficiency (LUE) ,CO, use efficiency
(CUE) and limiting value of stomata (Ls) could be transformed into four independent principal components by using prin-
cipal component analysis, with the cumulative contribution rate up to 94. 593%. According to the eigenvector expressions of

these four principal components, LUE and CUE played a dominant role in the first principal component, Tr and Gs played a
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dominant role in the second principal component while WUE and Gs played a dominant role in the third and fourth principal

components respectively. Moreover, the comprehensive evaluation value (D value) was calculated by membership function

and its weight. According to the above results of the heat resistance, these 10 azalea cultivars were divided into three cate-

gories: ‘ Paozhanghong’ ,

hao’, ‘Yaofei’ and ‘ Chunying’ belonged to medium heat-tolerance type; *Zijinfenyu’ ,

aopao’ belonged to poor heat-tolerance type.

¢ Shiyandujuan’ and ‘ Yanzhimi’ belonged to high heat-tolerance type; ‘ Xiaoxia’ ,

‘ Fengmeiyi-

‘ Xiaoying’ and * Fenhongp-

Key words: Azalea; Heat tolerance; Photosynthetic characteristics; Principal component analysis; Membership
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Pn/[ pmol/ (m?+s) ]

Tr/[ mmol/(m?-s) ]

Gs/[mol/(m?+s) ] Ci/ ( mol/mol )

AP FR — — — —
X iR e it X iR e it Xif iR i it Xif iR e il
KEMmE 4.3374 € 0.203 4 ¢ 1.253 7 d 0.287 8 cd 0.065 5 cd 0.020 8 ab  229.977 6 a 219.313 6 a
2 5.787 3 d 0.357 9 de 1.358 5¢d  0.371 1 cd 0.058 2 d 0.009 1 b 221.012 1 a 181.805 5 be
JilE)iES 8.4350b 0.8123 b 2.1300 b 0.906 2 ab 0.0917b 0.0123 b 229.7217 a 172.901 9 be
B 6.451 7 cd 0.357 1 de 1.634 1 ed  0.377 3 cd 0.067 6 cd 0.009 7 b 215.2122 a 177.744 5 be
s 5.786 4 d 0.494 2 cd 1.358 6 cd  0.3924 cd 0.058 6 d 0.0105b 221.0124 a 171.735 7 be
£E15 9.1296 b 0.8238 b 2.1429 b 0.7840b 0.096 3 b 0.021 8 ab  217.837 1 a 169.597 0 be
b AEARIONI) 4.494 0 e 0.2626 ¢ 0.727 0 e 0.190 1d 0.0321e 0.011 8 b 145.2339 b 197.794 6 abc
/N 4.466 8 e 0.2864 ¢ 0.704 4 ¢ 0.19324d 0.0292 e 0.009 4 b 110.078 1 b 203. 866 0 ab
Vap =y an:L] 7.188 8 ¢ 0.6187 ¢ 1.797 2 be  0.612 0 be 0.082 5 be 0.0315a 238.311 6 a 174.449 1 be
Hfkar 10.3214 a 1.262 8 a 2.7202 a 1.2414 a 0.1317 a 0.0209 ab  251.6259 a 165.340 4 ¢
WUE/ ( mmol/mol ) LUE CUE/[ mol/m?+s) ] Ls
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Xof HE fe il Xt e i il Xt e fe il Xt e i it
KEME 3.9859 b 0.4989 b 0.004 4 d 0.000 2 e 0.0202 ¢ 0.001 3 de 0.416 6 ¢ 0.2549 b
2 G 4.2519b 1.267 8 ab 0.004 8 cd 0. 000 2 de 0.0223 ¢ 0.002 0 cde  0.457 2 be 0.3583 b
JIH e 3.969 7 b 1.330 9 ab 0.008 4 b 0.000 5 ab 0.036 9 b 0.0051 a 0.4128 ¢ 0.3554b
G 4.091 8 b 2.747 2 a 0.007 7 b 0.0003 ¢cde 0.0331b 0.0027 cde  0.4030 ¢ 0.346 6 b
I EE 4.2519 b 1.349 1 ab 0.004 8 cd 0.000 3 bede 0.022 3 ¢ 0.002 9 bed  0.457 2 be 0.706 0 a
FR15 4.2922 b 2.003 2 ab 0.008 4 b 0.000 5 be 0.048 1 a 0.004 5 ab 0.556 2 ab 0.2923 b
b EARIIRICN 6.588 0 a 0.574 1 b 0.004 6 cd 0.000 1 e 0.0286 bc  0.001 1 e 0.5951a 0.2577b
INTE 7.203 8 a 1.042 3 ab 0.004 9 cd 0.000 2 e 0.0328b 0.001 4 de 0.5890 a 0.2828b
AR 4.016 1 b 1. 667 7 ab 0.005 8 ¢ 0.000 4 bed 0.0228 ¢ 0. 003 7 abc 0.362 9 cd 0.2647 b
J ket 3.8734b 1.458 0 ab 0.010 3 a 0.000 7 a 0.0338b 0.005 4 a 0.2615d 0.3117b
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23 G 6.18 27.32 15.61 82.26 29. 82 5.03 9.15 78.38
W g 9.63 42.54 13.42 75.27 33.53 6.42 13.75 86. 11
i 5.53 23.09 14.31 82. 59 67.14 3.97 8.30 86. 00
e 8.54 28. 89 17. 86 77.70 31.73 6.94 13.22 154. 42
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b EARIURICN 5.84 26. 15 36.77 136. 19 8.71 2.91 3.76 43.31
N 6.41 27.42 32.26 185.20 14. 47 3.90 4. 30 48.01
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fehn Pn Tr Gs Ci WUE LUE CUE Ls
P 1,00
Tr 0.949° 1.00
Gs -0.366 -0.338 1.00
Ci -0. 482 ~0.437 0.535 1.00
WUE 0.292 0.216 ~0.549 ~0.610 1.00
LUE 0.816" 0.721° ~0.311 ~0.085 0.559 1.00
CUE 0.796 " 0.716° ~0.361 -0.761° -0.477 0.950°* 1.00
Ls 0. 506 0.290 -0.597 -0. 554 0.317 0.635° 0.661° 1,00
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WeEs 1.870 0 -0.616 0 -1.807 0 0.637 4 0.766 4 0.5511 0.000 0 0.568 1 0.642 6 4
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