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Physiological responses of new sugarcane lines to drought stress and
evaluation of their drought resistances
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2 Zhanjiang Academy of Agricultural Sciences, Zhanjiang 510935, China)

Abstract: [Objective] To explore the drought resistances of 10 fine sugarcane lines and provide references for
breeding, popularization and application of drought resistant cultivars. [ Method] Changes of sugarcane root
vitality, leaf proline and soluble protein and soluble sugar contents, leaf superoxide dismutase (SOD),
peroxidase (POD), catalase (CAT) activities at early elongation stage were measured under artificial drought
stress and normal water supply treatments. Principal component analysis and cluster analysis were used to
comprehensively evaluate the drought resistances of sugarcane lines at early elongation stage. [Result] Under
drought stress, root activities of tested sugarcane lines decreased, while the contents of leaf soluble protein,
soluble sugar, proline and malondialdehyde increased, as well as the activities of leaf SOD, POD and CAT .
Cluster analysis divided 11 sugarcane lines including the control cultivar ROC22 into three categories, including

strong drought resistance, moderate drought resistance and weak drought resistance. New sugarcane lines with
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strong drought resistance were A6-13115 and A3-1320, with moderate drought resistance were A13-1396 and
A6-13122, with weak drought resistance were A6-13111, A11-1390, A1-1305, A7-13120, A7-13104 and A4-

1316. [ Conclusion] Using principal component analysis and cluster analysis, the comprehensive evaluation of

multiple indicators, and can improve the reliability and accuracy of sugarcane drought resistance evaluation.

New sugarcane lines A6-13115 and A3-1320 have strong drought resistance.

Key words: sugarcane; physiological response; drought resistance; principal component analysis; cluster analysis
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Fig. 1 Effect of drought stress on root vitality of sugarcane
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Fig. 2 Effects of drought stress on osmotic regulating substance content and antioxidant enzyme activity in sugarcane leaves
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Table 1 Drought resistance coefficient for each individual indicator of sugarcane lines %,

mA - WAL wlETEER) w(RTHETERE)

w(iliZ®)  SODihtk  PODiGtE  CATIEME  p(MDA)

Line  Root activity Soluble protein content Soluble sugar content Proline content SOD activity POD activity CAT activity MDA content

A6-13115 54.28 148.88 168.17
A3-1320 64.79 163.23 185.45
A6-13111 56.81 134.78 140.18
A13-1396 53.33 130.56 157.28
A1-1305 47.64 132.09 158.66
A11-1390 57.84 131.50 161.01
A7-13120 4830 128.24 122.47
A6-13122 67.15 130.01 151.96
A7-13104 52.69 125.66 136.60
A4-1316 46.63 124.63 133.94

ROC22 65.35 153.54 161.69

160.87 195.48 174.42 118.83 186.03
176.92 181.38 159.45 120.10 168.60
153.14 166.04 135.24 113.82 117.97
163.88 179.55 152.22 117.89 184.74
128.31 132.78 125.59 111.03 119.73
142.47 154.76 144.48 114.01 111.45
134.36 141.13 124.09 109.70 146.73
165.32 170.19 158.70 128.36 159.61
146.59 132.39 127.89 112.05 133.73
122.63 148.11 133.02 112.46 120.99
157.26 163.16 165.51 123.90 121.85
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Table 2 Coefficient and contribution rate of each comprehensive indicator

IS kR FE 53 Principal component
Physiological index ClL; Cl,
8 3% 71 Root activity 0.34 -0.50
¥ 8 1% & Soluble protein content 0.34 -0.19
% PERE 5 7 Soluble sugar content 0.34 -0.13
JitiZ 2 & & Proline content 0.39 0.06
SODi 4 SOD activity 0.37 0.33
PODi% 1 POD activity 0.40 0.04
CATIEM: CAT activity 0.36 -0.22
MDA 7 # MDA content 0.27 0.73
HFAE{H Characteristic value 5.49 1.01
TTHk#/% Contribution rate 68.62 12.64
ZFR TR %/% Cumulative contribution rate 68.62 81.26
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PUEMESRI R A 2 1 A6-13115. A3-1320, T 5t
B4 18.18%; HHEEHL R R (WA A 3 41~ ROC22,
A13-1396. A6-13122, It 5 LU A 27.27%; Bt 71
S R 6 N A6-13111. A1-1305. A11-1390,
A7-13120. A7-13104. A4—1316, AT 5 LB N 54.55%.
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Table 3 The comprehensive index values, W; values, UX/, values, D values and ranking of tested sugarcane lines

W & Line Cl Cl, Uy, Uy, D /P Rank
A6-13115 2.64 1.45 0.86 0.96 0.879 2
A3-1320 3.53 -0.23 1.00 0.43 0.886 1
A6-13111 -0.72 —0.40 0.32 0.38 0.333 6
A13-1396 1.11 1.57 0.61 1.00 0.691 3
A1-1305 -2.41 -0.37 0.05 0.39 0.118 10
A11-1390 —0.65 -0.93 0.33 0.21 0.308 7
A7-13120 -2.73 0.78 0.00 0.75 0.150 9
A6-13122 2.05 —0.40 0.76 0.38 0.687 4
A7-13104 -2.10 —0.06 0.10 0.49 0.178 8
A4-1316 -2.71 0.19 0.00 0.56 0.115 11
ROC22 1.99 ~1.60 0.75 0.00 0.603 5
W, 0.84 0.16

J
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Fig. 4 Drought resistance clustering analyses of different
sugarcane lines based on D values
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