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Comprehensive evaluation of cold resistance of Neolamarckia cadamba
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Abstract ; [ Objective] This study aimed to lay a theoretical foundation for cold resistance breeding and to
provide a technical support for artificial cultivation of Neolamarckia cadamba. [ Method ] After the bran-
ches of seven provenances were treated with artificially induced low temperature, the contents of methane
dicarboxylic aldehyde (MDA) , free proline, soluble sugar and soluble protein, the relative electrical con-
ductivity (REC) as well as the branch recovery growth were measured. Using five indicators suitable for
determination of cold resistance, combined with principal component analysis and membership function
method , the cold resistance of different provenances was comprehensively evaluated. [ Result]Under arti-
ficially induced low temperature stress( =2 “C ), the Longzhou provenance had the highest MDA content
(35.24 ug -+ ¢') and Baoshan had the lowest(21. 19 pg + g~') ; Longzhou had the highest proline con-
tent (9.98 pg + g”') and Dehong had the lowest(6. 13 pg - ¢”'); Yunfu had the highest content of solu-
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ble sugar(79.66 pg + ¢~') and Jinghong had the lowest(65.32 g - g~') ; Tianhe had the highest con-
tent of soluble protein(24.89 pg + ¢~') and Jinghong had the lowest(19.57 pg + g~'); Baoshan had
the highest REC (58.27% ) and Yunfu had the lowest(48.37% ) ; During the branch recovery growth,
Yunfu had the highest branch bud survival rate(42. 03% ) and Jinghong had the lowest(3.88% ). The
integrated indices of cold resistance for seven provenances, Yunfu, Longzhou, Tianhe, Xingning, Jing-
hong, Baoshan and Dehong were 0.951, 0. 863, 0.755, 0.728, 0. 191, 0. 151 and 0. 132 respectively.

[ Conclusion] The cold resistance of Yunfu provenance was the strongest, followed by Longzhou, Tianhe

Xingning, Jinghong, Baoshan and Dehong. In general, the cold resistance of Guangdong or Guangxi

provenance was stronger than that of Yunnan provenance.

Key words : provenance ; Neolamarckia cadamba; cold resistance; membership function method; princi-
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Tab.1 Geographical position and climatic factors of Neo-
lamarckia cadamba provenances
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Fig.1 The relative electrical conductivity changes in branch
buds of Neolamarckia cadamba under low tempera-

ture stress
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Tab.2 The logistic equation and cell membrane injury temperature of seven provenances after treated with low temperature

A Logistic J7 & R’ t,/ C LT,/ C t,/ C
=t Y=90.067/(1 +1.592¢"*) 0.955 -0.21 -0.79 -2.93
(/S Y =88.213/(1 +1.369¢™“*) 0. 960 -0.20 -0.74 -2.78
PRI Y =86.024/(1 +1.536e") 0.940 -0.27 -1.01 -3.78
K Y =89.502/(1 +1.766e"*™) 0.943 -0.51 -1.91 -7.15
=7 Y =91.337/(1 +1.890&" ") 0.954 -0.57 -2.11 -7.89
Je Y =90.180/(1 +1.843¢7"") 0.950 -0.53 -1.97 -7.34
M7 Y'=90.905/(1 +1.719¢%%) 0.961 -0.49 -1.83 -6.83
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Tab.3 Effects of low temperature treatments on branch buds survival rate %
AR 8 C(4.2°C) 0C -2%C -4 °C -6 C -8°C
i 100.00 £0.00a  100.00 £0.00a  3.88 +0.34c 0.00 £0.00d 0.00 £0.00a 0.00 +£0.00a
i 100.00 £0.00a  98.33 £1.67a  4.00 +£0.47c 0.00 +0.00d 0.00 +£0.00a 0.00 +£0.00a
1L 100.00 £0.00a  100.00 £0.00a  4.57 £0.23¢ 0.01 £0.00d 0.00 +£0.00a 0.00 +£0.00a
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M 100.00 £0.00a  100.00 £0.00a 32.35 +1.19b 4.71 £0.30b 0.02 £0.02a 0.00 +£0.00a
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Tab.4 Physicochemical indicators of seven provenances under low temperature ( —2 °C) stress

\ o (g5 \

I L A T T T e ey S L G LA
eyt 55.22 25.98 7.22 65.32 19.57 -0.79 3.88
k5 57.85 27.18 6.13 68.32 20. 15 -0.74 4.00
A1 58.27 21.19 7.96 66.78 21.46 -1.01 4.57
Kl 51.00 31.42 9.28 74.46 24.89 -1.91 32.37
=~ 48.37 32.58 9.72 79. 66 24.65 -2.11 42.03

JE M 49.26 35.24 9.98 72.66 21.97 -1.97 40.23
pUA 49.36 31.12 8.09 75.42 21.10 -1.83 32.53
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Tab.5 The eigenvalue and contribution rate of cold resist-

ance indicators

£y FEAEAR UTRRR/ % FBUTERER %
1 4.327 86.54 86.54
2 0.351 7.03 93.57
3 0.247 4.94 98.51
4 0.059 1.17 99.68
5 0.016 0.32 100. 00
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Tab.6 Capacities and weights of cold resistance indicators
(EESER LD 551 R i FLEE
LRSS -0.972 0.209
N 0.896 0.193
N HEZN I 0.877 0.189
ALy 0.916 0.197
LT, -0.985 0.212
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Tab.7 Subordination values of cold resistance indicators of

seven provenances

PRI ARXS LR N BRI AT LTS
S 0.308  0.341 0.282  0.000  0.036
f9:  0.042  0.426  0.000  0.209  0.000
f#1 0.000  0.000  0.474  0.102 0.197
K 0.734  0.728  0.819  0.637 0.854
Z=¥%  1.000  0.810  0.933 1.000  1.000
JEM 0.910  1.000  1.000  0.512  0.898
M 0.900  0.707  0.508  0.704  0.796
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Tab.8 Integrated indices of cold resistance indicators of seven provenances
A — U —_ BNk 2 A
RO HL S [ Ui B I 2 R AR LT,
otk 0. 064 0. 066 0.053 0.000 0.008 0. 191
(YN 0.009 0.082 0.000 0.041 0.000 0.132
L 0. 000 0. 000 0.089 0.020 0.042 0.151
o] 0.154 0. 140 0.155 0.126 0.181 0.755
=it 0.209 0.156 0.176 0.197 0.212 0.951
T 0. 190 0.193 0.189 0.101 0. 190 0.863
LT 0.188 0.136 0.096 0.139 0.169 0.728
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