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Sugarcane genotype response in leaf traits to flooding condition in early
growth stage
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ABSTRACT: Flooding has become one of a serious problem for sugarcane production in Thailand because sugarcane
production has dramatically increased in lowland. The aim of this study was to investigate the effect of flooding in
early growth stage of sugarcane on leaf traits. The response of sugarcane genotypes to flooding, and the relationships
between leaf traits and flooding tolerance of sugarcane were evaluated in this study. A 5 x 2 factorial in completely
randomized design (CRD) with three replications was used. Five sugarcane genotypes were evaluated for a
comparison between control and flooding conditions in early growth stage. Data were collected on leaf traits,
pigment content in leaf and total dry weight. Flooding condition reduced leaf dry weight, number of leaf, leaf area,
leaf size, leaf moisture content and specific leaf area but increased pigment content. The genotype variation was
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found in all traits of this study. There was different response of sugarcane genotype to flooding conditions for leaf
traits. Moreover, there were differences among genotypes for flooding tolerance. The correlation coefficients
between tolerant index for total dry weight and tolerant index for leaf dry weight (r = 0.88%%), leaf area (r = 0.83**)
and leaf size (r = 0.94**) were highly positive and significant .These findings suggest that leaf parameters are strongly
linked with flooding tolerance in sugarcane.
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Table 1 Leaf traits, chlorophyll content and carotenoid content of sugarcane genotypes under different water regimes at 30 day after flooding

Treatment  Leaf dry weight Leaf area  Number of leaf Leaf size  Specific leaf area Leaf moisture Chlorophyll content Carotenoid content

(g/plant) (cm?/plant)  /main stem (cm?/leaf) (cm?¥g) content (%) (mg/g) (mg/g)
Water regime
Control 18.03 a 1,735 a 7.16 a 22844 3 97.27 a 65.26 a 0447 Db 0.113
Flooding 1557 b 1,474 b 6.69 b 19488 b 9159 b 5950 b 0.549 a 0.121
Fotest * *x « x xx o * ns
Genotype
KK 07-037 11.57 ¢ 1,752 a 728 a 199.96 b 104.50 a 61.57 b 0393 Db 0.093 b
KK 07-250 17.15 b 1,577 a 706 a 229.42 ab 90.87 c 6395 a 0.607 a 0.132 a
KK 07-599 20.50 a 1,751 a 589 b 24503 a 8278 d 6224 b 0.508 ab 0.123 a
K 95-84 16.78 b 1,123 b 695 a 137.03 c 98.06 b 61.47 b 0.568 a 0.135 a
LK 92-11 18.00 ab 1,820 a 745 a 246.86 a 9595 b 62.68 ab 0413 b 0.100 b
Ftest xx xx o xx xx . * xx

Water regime x Genotype

F-test ** ** ns ** ns ns ns ns
CV (%) 16.21 14.02 8.53 17.04 3.42 2.10 23.66 11.71
Mean 16.80 1,604 6.92 211.66 94.43 62.38 0.498 0.117

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.
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Table 2 Leaf traits, chlorophyll content and carotenoid content of sugarcane genotypes under different water regimes at 30 day after recovering

Treatment  Leaf dry weight Leaf area  Number of leaf Leaf size  Specific leaf area Leaf moisture Chlorophyll content Carotenoid content

(g/plant) (cm?/plant)  /main stem (cm?/leaf) (cm?¥g) content (%) (mg/9) (mg/g)
Water regime
Control 20.67 a 1,819 a 7.88 13523 a 84.71 b 5748 b 0540 b 0.132 b
Flooding 1458 b 1,363 b 8.20 99.65 b 91.74 a 60.42 a 0.743 a 0.171 a
Fotest *x *x e x xx « *x xx
Genotype
KK 07-037 1742 ab 1,617 b 8.92 110.33 b 99.10 a 57.85 0.533 ¢ 0.132  bc
KK 07-250 19.82 ab 2,029 a 9.00 105.28 b 86.61 Db 60.72 0.697 b 0.170 a
KK 07-599 17.10 b 1,339 ¢ 6.92 177.00 a 79.37 ¢ 57.36 0.735 ab 0.160 ab
K 95-84 12.18 ¢ 1,070 d 771 8557 Db 88.27 b 58.98 0.810 a 0.177 a
LK 92-11 21.62 a 1,900 a 7.67 109.01 b 8777 Db 59.86 0.433 d 0.118 c
Ftest xx xx s xx xx s xx x

Water regime x Genotype

F-test ns *x ns ns * ns ** ns
CV (%) 20.60 10.05 25.62 30.98 19.62 6.19 11.99 20.33
Mean 17.63 1,663 8.04 117.44 88.22 58.95 0.642 0.151

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
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Figure 1 Comparison in leaf dry weight of sugarcane between control condition and flooding condition at 30 day

after flooding (a) and 30 day after recovering (b). Error bars represent & standard error of mean
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Figure 2 Comparison in leaf area of sugarcane between control condition and flooding condition at 30 day after

flooding (a) and 30 day after recovering (b). Error bars represent & standard error of mean
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Table 3 Total dry weight of sugarcane genotypes under different water regimes and tolerant index at 30 day after

flooding (DAF) and 30 day after recovering (DAR)

Genotypes Total dry weight (g/plant) at 30 DAF Total dry weight (g/plant) at 30 DAR
Control Flooding Tolerance index Control  Flooding  Tolerance index
KK Q7-037 48.61 b 63.49 a 130.61 6544 a 6291 a 96.13
KK 07-250 49.00 b 40.52 b 82.70 6381 a 6038 a 94.62
KK 07-599 6595 a 52.10 ab 79.00 6035 a 7528 a 124.74
K 95-84 2320 c 4631 b 199.62 3083 b 2969 b 96.30
LK 92-11 61.54 ab 50.62 b 82.26 7326 a 7185 a 98.08
F-test > * * >
CV (%) 16.78 12.76 22.77 16.24
Mean 49.66 50.61 58.74 60.02

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
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Figure 4 Relationships between total dry weight with leaf dry weight (a) and leaf area (b) of sugarcane genotypes in

both two sampling date across different water regimes (n = 20). ** Significant at 0.01 probability level

Table 4 Correlation coefficients (r) between total dry weight with leaf dry weight, leaf area and leaf size of sugarcane

genotypes in both two sampling date

Total dry weight Leaf dry weight Leaf area Leaf size
Control (n = 10) 093 ** 0.74 ** 0.32
Flooding (n = 10) 0.53 0.64 * 0.07
Tolerance index (n = 10) 0.88 ** 0.83 ** 0.94 **

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