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Abstract: Low temperature is one of the main environmental factors affecting the growth, yield and distribution of sug-
arcane. It is of great significance to explore the physiological response characteristics of sugarcane under low tempera-
ture stress and screen strong cold-tolerant sugarcane parent materials for guiding sugarcane breeding and promoting the
development of sugarcane industry. In this study, eight different sugarcane varieties and one sugarcane wild species
(Erianthus fulvus 99-1 clone) were used as the experimental materials to study the physiological index response after
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low temperature stress treatment, and the cold tolerance of the nine materials was comprehensively evaluated by prin-
cipal component analysis, fuzzy membership function method and cluster analysis. The contents of malondialdehyde
(MDA), chlorophyll (Chl), soluble sugar (SS) and soluble protein (SP) in most materials were higher than those of CK
after low temperature stress (3 ‘C, 3 days). The content of proline (Pro) in all materials was higher than that of CK,
while the activity of superoxide dismutase (SOD) was lower. The activities of peroxidase (POD) and catalase (CAT) in
most materials were higher than those of CK. According to the comprehensive evaluation value (D) and cluster analysis,
the nine materials were divided into three groups: strong cold resistance type (E. fulvus 99-1, Yacheng 89-9, ROC10),
moderate cold resistance type (ROC20, Yuetang 93-159, Huangjiali, ROC16) and weak cold resistance type (Dianzhe
01-58, ROC22). The results indicate that different sugarcane varieties have different adaptability to low temperature.
Strong cold-tolerant sugarcane varieties can quickly adjust themselves under adversity, reasonably increase the content
of osmotic adjustment substances and the activity of antioxidant enzymes, further remove harmful substances such as
reactive oxygen species (ROS) in the body, and balance cell metabolism process, so as to better adapt to low temperature
environment. This study would lay a foundation for exploring the regulation mechanism of sugarcane response to low
temperature stress and breeding new sugarcane varieties with strong cold tolerance.

Keywords: sugarcane; cold resistance; physiological response; principal component analysis; cluster analysis; compre-

hensive evaluation
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* indicate significant difference among treatments (P<0.05), ** indicate extremely significant difference among treatments (P<0.01).
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Fig. 1

Effects of low temperature stress on the contents of MDA, Chl, SS and SP in sugarcane leaves

F1 IMEHEMHERERNENERGZEMERY

Tab. 1 Relative values and comprehensive cold resistance coefficients of physiological indexes of 9 sugarcane materials
HIEEM FHXHE Relative value/% [TESEY
Sugarcane Cold resistance
varictics Chl Pro SS MDA SP SOD POD CAT cocfficient

ROCI16 110 101 178 139 130 90 115 160 1.279

ROC20 114 122 38 122 99 92 130 117 1.042

ROC22 66 121 113 176 58 85 99 67 0.981

ROC10 124 143 181 102 126 67 156 151 1.323

TR 01-58 97 109 43 190 98 89 99 331 1.320
IR 89-9 111 138 227 87 143 58 162 102 1.285
BINA] 155 105 33 114 86 71 107 110 0.976
o 93-159 64 166 54 110 102 66 117 155 1.043
RESE 99-1 172 145 166 117 164 80 153 179 1.470
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Fig. 2 Effects of low temperature stress on the activities of Pro, SOD, POD and CAT in sugarcane leaves
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Tab. 2 Analysis of correlation coefficients of cold resistance indicators

1647 Index Chl Pro SS SOD POD MDA SP CAT
Chl 1.000
Pro -0.157 1.000
SS 0.188 0.206 1.000
SOD -0.056 —0.602" —0.362 1.000
POD 0.454 0.542 0.702" -0.533 1.000
MDA -0.394 -0.528 -0.392 0.730" -0.772" 1.000
SP 0.572 0.334 0.677" -0.273 0.799™ -0.554 1.000
CAT 0.039 -0.137 -0.233 0.308 ~0.206 0.468 0.185 1.000
Ee T P<0.05 P<0.01

Note: " indicates significant correlation (P<0.05), ™ indicates extremely significant correlation (P<0.01).
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FE A 0.60, EFF 2 BALEN 0.25, FHTF 3
FIALEE A 0.15, PR 5 E pR BUE AL E 1545
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(0.23), JEFE 01-58 (0.24), A (0.41); 9
0 B BE (0 T FE M HE Y b BE S 99-1> IR
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Tab. 3 Main factor coefficient and contribution rate

Eizg ) FEHTF 1 FHF 2 FHF3
POD ( 0.391 ) ( %é 2 )o Index Main factor 1 Main factor 2 Main factor 3
24 TWEMESEN POD 0.940 0.143 0.037
255 A AR AR A O E A I 7 R AR B MDA ~0.882 0.199 0.189
T4 PC A, HiZ 4 AT, % 89-9 76 £ K s 0.784 0.543 0.201
T 1 P EE R, BB 93-159 fEFEHN T 2 hi SOD —0.709 0.466 —0.110
Bk, EInAAEERNT 3 higdEmR, M ss 0.707 0.174 0.047
b SO SR R B T A R Y SR eR R Pro 0.609 0.471 0.522
. EEHEF 1. EFF 2. ERTF 3, FIEH Chl 0.442 0.662 -0391
BB (1.00) BZMBURIES 99-1. Ik CAT 0309 0.592 0.698
89-9 . JEHE 01-58, FIHL [ 7EAFE LA F it g A 3.940 1.613 1.005
PERCHE, SR BRBRD (0.00) mopsIRNOE TR 2T 0der 12
01-58 . L 93-159 . B INAl. EHI% [ 1EARR+ ZI TR/ % 49.247 69.411 81.970
x4 FEFES. REZHE. NERESFMNE
Tab. 4 Main factor score, membership function value, weight and comprehensive evaluation value
%) A 74543 Main factor score J& PR U{H Membership function value
Mﬁiﬂ Mn.%ﬁﬁpm PC3 ii?ﬁﬁ U2 . U3 AL D ﬁgz
ROC16 -0.60 1.10 —0.54 0.39 0.93 0.32 0.51 4
ROC20 -0.79 0.46 -0.68 0.36 0.74 0.28 0.44 6
ROC22 -2.23 —0.46 —0.62 0.11 0.47 0.30 0.23 9
ROC10 2.01 -0.09 0.27 0.84 0.58 0.59 0.74 3
THE 01-58 -2.90 -0.83 1.52 0.00 0.36 1.00 0.24 8
bk 89-9 2.92 0.13 -0.08 1.00 0.64 0.47 0.83 2
B NF] -0.66 0.43 -1.55 0.38 0.73 0.00 0.41 7
A 93-159 0.21 -2.08 1.43 0.53 0.00 0.97 0.46 5
HEZF 99-1 2.03 1.33 0.26 0.84 1.00 0.58 0.84 1
HLE 0.60 0.25 0.15
25 BESW MRV R 3 ANERE, XTI FEME R . . 55 3

i PR E (D) AT B R 425 A5
KRR B b A7 2RI, FERRIREE RS 5 404 9 1

NS, T RBRAIE RS 99-1. Ik 89-9,
ROC10, MifZEMas; 5 I 228445 ROC20, B4
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Fig. 3 Cluster analysis result
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