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ABSTRACT

Antioxidant percentages were evaluated in 3-month seedlings under nursery condition of 17
sugarcane varieties treated with 4 watering patterns namely: 1.control 2.reducing half of amount of
water for 9 days 3.no watering for 9 days and 4.no watering for 12 days. Split plot design having
watering pattern as main plot and sugarcane varieties as sub plot was conducted. Five replications of 1
pot of 1 seeding were used. Antioxidant percentages were measured after watering treatment periods
and after recovery periods. Significant differences in antioxidant percentages of sugarcane varieties
were observed in sugarcane receiving water stress treatments after both watering treatments periods
and after recovery periods, while non-significant differences were observed in sugarcane receiving
control treatment after both watering treatment periods and recovery periods. Moreover, the significant
differences of increase in antioxidant percentages were observed in watering patterns after both water
stress periods which had different levels of water potential in soil and recovery periods which had
almost the same levels of water potential in soil. The increase of antioxidant percentages after water
stress periods were 67.02, 91.52 and 130.76 percent at the -25, -78 and -94 kPa of different water
potential in soil, respectively. Moreover, antioxidant percentages after recovery periods which had high
water potential in soils (-3, -6 and -6 kPa) were almost the same levels of those after water stress
periods. High variation in antioxidant percentages of 17 sugarcane varieties was observed in water

stress treatment than in control. In water stress treatments, variation of antioxidant percentages tended
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to increase in lower levels of water potential in soil which had higher levels of antioxidant percentages
in sugarcane. In comparative percentages of antioxidant percentages, the comparative percentages
between antioxidant percentages of water stress treatments and control after water stress periods had
higher variation than those between antioxidant percentages of recovery periods and water stress
periods of each watering pattern. The higher variation in comparative percentages between antioxidant
percentages of water stress treatments and control were observed in water stress treatments having
lower levels of water potential in soil. The highest variation of 29.44 percentages was observed in no
watering for 12 days having -94 kPa of water potential in soil, in which 17 sugarcane varieties could be
divided by the levels of significance into 8 groups of varieties. Therefore, the comparative percentages
between antioxidant percentages of no watering for 12 days treatment and control treatment after water

stress periods was suitable for dividing sugarcane varieties by their antioxidant percentages.

Keywords: sugarcane varieties, antioxidant percentage, water deficit
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Figure 1 Water potential in soil after water stress periods and after recovery periods of different

watering pattern
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Figure 2 Soil moisture percentage after water stress periods and after recovery periods of different

watering pattern
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Table 1 Average antioxidant percentage after water stress periods of 17 sugarcane varieties receiving

different watering pattern in nursery

Antioxidant percentage (%)

Varieties Control Reducing No - watering  No - watering
1 Average
9 days 9 days 12 days
K 88-92 27.50 50.00b°  5350c 73.00 a 51.00 d
K 95-84 28.50 47.50 b 58.00 b 71.50 a 51.38 cd
LK 92-11 32.00 53.50 a 59.00 b 67.00 b 52.88 ¢
Kamphaeng Saen 94-13 32.50 50.00 b 59.00 b 67.00 b 5213 ¢
Kamphaeng Saen 00-58 32.50 43.50 c 49.50 c 70.00 a 48.88 f
Kamphaeng Saen 00-92 27.50 50.50 b 54.50 ¢ 77.50 a 52.25c¢c
Kamphaeng Saen 00-105 30.50 51.50 ab 4450 d 73.00 a 49.88 e
Kamphaeng Saen 00-148 31.50 56.00 a 62.50 b 78.50 a 5713 a
Kamphaeng Saen 00-176 30.00 53.50 a 60.00 b 69.00 a 53.13 bc
Kamphaeng Saen 01-1-12 30.00 48.50 b 62.00 b 73.50 a 53.50 bc
Kamphaeng Saen 01-1-25 31.00 41.00 ¢ 61.00 b 68.50 a 50.38 d
Kamphaeng Saen 01-3-5 27.50 4950 b 66.00 a 67.50 ab 52.63 c
Kamphaeng Saen 01-3-15 28.50 51.00 ab 42.50 d 43.50 ¢ 41.38 g
Kamphaeng Saen 01-4-29 33.00 54.50 a 69.00 a 68.00 ab 56.13 a
Kamphaeng Saen 01-10-2 29.50 57.50 a 64.00 a 74.50 a 56.38 a
Kamphaeng Saen 01-11-6 33.50 47.00 b 61.50 b 72.50 a 53.63 b
Kamphaeng Saen 01-41-5 29.00 50.50 b 56.50 b 68.50 a 51.13 cd
Average 30.26 d 50.32 c 57.82b 69.59 a
S.D. 2.01 418 713 7.59

Y Reducing half amount of water to 0.5 liter/time
Z Different letters showed the differences between sugarcane varieties under each watering pattern at 0.05 significant

level by LSD
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Table 2 Average antioxidant percentage after recovery periods of 17 sugarcane varieties receiving
different watering pattern in nursery
Antioxidant percentage (%)
Varieties Control Reducing No - watering  No - watering

9 days K 9 days 12 days Average
K 88-92 27.50 5450a°  40.00e 60.00 b 4559
K 95-84 28.50 56.50 a 46.50 d 62.00 ab 48.38 e
LK 92-11 32.00 54.00 a 52.00 c 60.50 b 49.63 d
Kamphaeng Saen 94-13 32.50 50.50 b 60.00 b 68.50 a 52.88 b
Kamphaeng Saen 00-58 33.00 52.50 a 40.50 e 65.50 a 47.88 f
Kamphaeng Saen 00-92 29.50 57.50 a 61.00 b 58.50 b 51.63 bc
Kamphaeng Saen 00-105 30.50 53.50 a 39.50 e 68.00 a 47.88 f
Kamphaeng Saen 00-148 31.50 4550 ¢ 44,50 d 5750 b 4475 g
Kamphaeng Saen 00-176 30.00 56.00 a 55.00 ¢ 69.50 a 52.63 b
Kamphaeng Saen 01-1-12 30.00 56.50 a 54.00 c 66.00 a 51.63 bc
Kamphaeng Saen 01-1-25 31.00 55.00 a 61.00 b 70.50 a 54.38 ab
Kamphaeng Saen 01-3-5 27.50 56.50 a 50.50 c 61.00 b 48.88 e
Kamphaeng Saen 01-3-15 28.50 55.00 a 44.50d 73.00 a 50.25 ¢
Kamphaeng Saen 01-4-29 33.00 55.00 a 50.50 ¢ 64.50 a 50.75¢c
Kamphaeng Saen 01-10-2 29.50 58.50 a 69.50 a 65.00 a 55.63 a
Kamphaeng Saen 01-11-6 33.50 52.50 a 50.00 ¢ 59.50 b 48.88 e
Kamphaeng Saen 01-41-5 29.00 56.00 a 58.50 b 63.50 a 51.75 bc

Average 30.41d 54.44 b 51.62 c 64.29 a
S.D. 1.93 3.05 8.55 4.54

Y Reducing half amount of water to 0.5 liter/time

Z Different letters showed the differences between sugarcane varieties under each watering pattern at 0.05 significant

level by LSD
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Table 3 Comparative percentage of antioxidant percentage after water stress periods between water

stress treatments and control of 17 sugarcane varieties receiving different watering pattern in

nursery
Comparative percentage (%) ¥
Varieties Reducing No - watering 9 No - watering 12
W Average
9 days days days
K 88-92 181.82 b~ 194.55 ¢ 265.45 b 213.94 b
K 95-84 166.67 bc 203.51 b 250.88 bc 207.02 be
LK 92-11 167.19 bc 184.38 d 209.38 f 186.98 de
Kamphaeng Saen 94-13 153.85 cd 181.54 d 206.15 f 180.51 e
Kamphaeng Saen 00-58 133.85d 152.31 e 215.38 e 167.18 f
Kamphaeng Saen 00-92 183.64 ab 198.18 bc 281.82 a 221.21a
Kamphaeng Saen 00-105 168.85 bc 145.90 e 239.34 d 184.70 e
Kamphaeng Saen 00-148 177.78 b 198.41 bc 24921 c 208.47 bc
Kamphaeng Saen 00-176 178.33 b 200.00 bc 230.00 d 202.78 c
Kamphaeng Saen 01-1-12 161.67 ¢ 206.67 b 245.00 ¢ 204.44 c
Kamphaeng Saen 01-1-25 132.26 d 196.77 c 220.97 e 183.33 e
Kamphaeng Saen 01-3-5 180.00 b 240.00 a 24545 ¢ 221.82 a
Kamphaeng Saen 01-3-15 178.95 b 149.12 e 152.63 g 160.23 f
Kamphaeng Saen 01-4-29 165.15 bc 209.09 b 206.06 f 193.43 d
Kamphaeng Saen 01-10-2 194.92 a 216.95 b 252.54 bc 221.47 a
Kamphaeng Saen 01-11-6 140.30 d 183.58 d 21642 e 180.10 e
Kamphaeng Saen 01-41-5 174.14 b 194.83 c 236.21 d 201.72 c
Average 167.02 ¢ 191.52 b 230.76 a
S.D. 17.87 24.39 29.44

Y Reducing half amount of water to 0.5 liter/time

Z Different letters showed the differences between sugarcane varieties under each watering pattern at 0.05 significant

level by LSD

3/
Antioxidant percentage after water stress periods of water stress treatments x 100

Antioxidant percentage after water stress periods of control
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Table 4 Comparative percentage of antioxidant percentage between recovery periods and water stress

treatments of 17 sugarcane varieties receiving different watering pattern in nursery

Comparative percentage (%

)3/

Varieties Control Reducing  No - watering  No - watering
1 Average
9 days 9 days 12 days
K 88-92 10000b”  109.00 ¢ 7477 e 82.19 d 91.49 ¢
K 95-84 100.00 b 118.95 b 80.17 d 86.71 cd 96.46 bc
LK 92-11 100.00 b 100.93 d 88.14 c 90.30 ¢ 94.84 bc
Kamphaeng Saen 94-13 100.00 b 101.00d 101.69 b 102.24 b 101.23 b
Kamphaeng Saen 00-58 101.54 b 120.69 b 81.82d 93.57 bc 99.40 b
Kamphaeng Saen 00-92 107.27 a 113.86 bc 111.93 a 75.48 e 102.14 b
Kamphaeng Saen 00-105 100.00 b 103.88 cd 88.76 c 93.15 bc 96.45 bc
Kamphaeng Saen 00-148 100.00 b 81.25¢ 71.20 e 73.25 ¢ 81.42d
Kamphaeng Saen 00-176 100.00 b 104.67 cd 91.67 c 100.72 b 99.27 b
Kamphaeng Saen 01-1-12 100.00 b 116.49 bc 87.10 c 89.80 ¢ 98.35b
Kamphaeng Saen 01-1-25 100.00 b 134.15 a 100.00 b 102.92 b 109.27 ab
Kamphaeng Saen 01-3-5 100.00 b 114.14 bc 76.52 e 90.37 ¢ 95.26 bc
Kamphaeng Saen 01-3-15 100.00 b 107.84 c 104.71 ab 167.82 a 120.09 a
Kamphaeng Saen 01-4-29 100.00 b 100.92 d 73.19 e 94.85 bc 92.24 c
Kamphaeng Saen 01-10-2 100.00 b 101.74 d 108.59 a 87.25 cd 99.40 b
Kamphaeng Saen 01-11-6 100.00 b 111.70 bc 81.30d 82.07 d 93.77 c
Kamphaeng Saen 01-41-5 100.00 b 110.89 bc 103.54 ab 92.70 c 101.78 b
Average 100.52 b 108.95 a 89.71d 9443 c
S.D. 1.78 11.31 13.15 20.68

Y Reducing half amount of water to 0.5 liter/time

Z Different letters showed the differences between sugarcane varieties under each watering pattern at 0.05 significant

level by LSD

Y Antioxidant percentage after recovery periods of each watering pattern x 100

Antioxidant percentage after stress periods of each watering pattern
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