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ABSTRACT: Some growth traits during flooding might be a promising criterion for selection for flooding tolerance in
sugarcane. The objectives of this study were to evaluate the effect of flooding in tillering stage on growth and
investigate the relationships between flooding tolerance and growth traits of sugarcane. Five sugarcane genotypes
were examined for comparison between control and flooding condition in tillering stage. Data were collected on
growth traits and total dry weight after prolonged flooding. Flooding reduced number of tillers, stalk diameter,
number of leaves, leaf area and total dry weight. However, there were no flooding effect to stalk height and number
of nodes. Genotype differences were observed for flooding tolerance. KPS 01-4-29 showed the highest of flooding
tolerance because it had the highest of total dry weight under flooding condition and flooding tolerance index. The
correlation coefficients between total dry weight and number of tillers, stalk diameter, stalk height, number of
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nodes, number of leaves and leaf area were positive and significant (r = 0.54* to 0.92**). Moreover, tolerance index
of total dry weight was also correlated positively with tolerance index of stalk diameter, stalk height, number of
nodes, number of leaves and leaf area (r = 0.52* to 0.86*%). Therefore, these traits could be used as selection criteria
in selecting genotypes for flooding tolerance in sugarcane.

Keywords: sugarcane; tillering stage; flooding stress; tolerance index; total dry weight
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Table 1 Number of tillers, stalk diameter and stalk height under different water regimes of sugarcane genotypes

Treatments Number of tillers Stalk diameter (mm) Stalk height (cm)
30 DAF 30 DAR 60 DAR 30 DAF 30 DAR 60 DAR 30 DAF 30 DAR 60 DAR
Water regimes
Control 398 A 4.31 576 B 2190 A 24.13 2636 A 50.65 64.84 80.37
Flooding 244 B 7.95 9.63 A 20.38 B 21.45 2470 B 52.46 61.99 83.07
F-test *% *¥ *¥ *¥ *% *% ns ns ns
Genotypes
urt 12 244 ¢ 791 8.72 a 19.53 ¢ 21.99 24.84 bc 44.50 5281 ¢ 75.14  bc
Ut 15 472 a 7.75 9.15 a 2364 a 23.05 2428 c 63.41 7597 a 88.90 a
ur 17 284 bc 4.56 6.43 b 2213 b 23.58 2593 ab 51.56 6728 b 8244 ab
KPS 01-4-29 259 ¢ 4.34 631 b 2293 ab 25.44 2694 a 59.50 75.09 a 89.92 a
KK'3 344 b 6.09 7.86 ab 17.47 d 19.88 25.67 abc 38.81 4591 ¢ 7221 c
F-test *% *% *% *% *% * *% *% *%
Water regimes x Genotypes
F-test ns *% * *% *% ns *% *% ns
v 22.32 24.05 20.61 6.39 7.40 5.62 8.09 11.51 10.66
Mean 3.21 6.13 7.69 21.14 22.79 2553 51.56 63.41 81.72

Mean in the same column with the same letters are not significantly different by Least significant difference (LSD).

ns, not significant at P<0.05; *, significant for P<0.05; **, significant for P<0.01. DAF = days after flooding, DAR = days after recovering
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Table 2 Number of node, number of leaf and leaf area under different water regimes of sugarcane genotypes

Treatments Number of nodes Number of leaves Leaf area (cm?)
30 DAF 30 DAR 60 DAR 30 DAF 30 DAR 60 DAR 30 DAF 30 DAR 60 DAR
Water regimes
Control 9.40 11.85 14.80 7.03 7.96 9.60 B 2,242 A 2,010 A 2,607 B
Flooding 9.90 11.35 18.57 5.75 8.61 11.53 A 1,750 B 1,740 B 3,704 A
F-test ns ns x* *% * *% ** * x*
Genotypes
uT 12 10.00 12.38 ab 19.38 6.59 8.19 12.23 a 1,730 ¢ 2,069 a 3,084
uT 15 9.50 12.63 a 14.75 6.13 8.19 8.75 d 2,355 a 2,033 a 3,168
uT 17 9.63 11.13 b 15.13 6.75 9.16 10.54 bc 2,165 ab 1,758 ab 2,829
KPS 01-4-29 10.75 13.00 a 18.67 6.84 9.19 9.66 cd 2,012 b 2,050 a 3,086
KK 3 8.38 8.88 ¢ 15.50 5.63 6.72 11.65 ab 1,716 ¢ 1,464 b 3,611
F-test ns xx xx **% *% *% xx x* ns
Water regimes x Genotypes
F-test ns *x ns *% *% ns ** ns ns
cv 15.66 11.07 9.17 7.13 11.39 12.53 13.37 19.20 20.32
Mean 9.65 11.60 16.68 6.39 8.29 10.54 1,996 1,875 3,156

Mean in the same column with the same letters are not significantly different by Least significant difference (LSD).

ns, not significant at P<0.05; *, significant for P<0.05; **, significant for P<0.01. DAF = days after flooding, DAR = days after recovering
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Figure 1 Average of total dry weight in sugarcane between control condition and flooding condition at 30 days after

flooding (DAF), 30 and 60 days after recovering (DAR). Error bars represent & standard error of mean
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Figure 3 Tolerance index of total dry weight of sugarcane genotypes at 30 days after flooding (DAF), 30 and 60 days
after recovering (DAR)
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Figure 4 Relationships between total dry weight with number of tillers (a), stalk diameter (b), stalk height (c), number
of nodes (d), number of leaves (e) and leaf area (f) of sugarcane genotypes across three sampling date in
both control condition and flooding condition (n = 30). ** Significant at 0.01 probability level, * Significant
at 0.05 probability level
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Table 3 Correlation coefficients (r) between total dry weight with number of tillers, stalk diameter, stalk height,

number of node, number of leaves and leaf area of sugarcane genotypes across three sampling date (n =

15)
Total dry weight Number Stalk Stalk Number Number Leaf
of tillers diameter height of nodes of leaves area

Control & Control 0.78 ** 0.75 ** 085 ** 0.74 ** 0.56 * 070 **
Flooding & Flooding 0.54 * 0.79 ** 087 ** 091 ** 0.81 ** 091 **
Flooding & Control 0.70 ** 0.86 ** 0.92 ** 0.81 ** 0.67 ** 0.61 *
Tolerance index & Tolerance index 0.18 052 * 055 * 0.80 ** 0.75  ** 0.86 **
Tolerance index & Control 0.37 0.73 ** 0.73  ** 059 * 0.55 * 0.28
Tolerance index & Flooding 0.36 0.83 ** 0.78 ** 081 ** 0.75 ** 0.78 **

¥, ** Significant at the 0.05 and 0.01 probability levels.
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