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Table 1. Number and percentage of chrysanthemum cultivars and lines in different
waterlogging-sensitivity groups after flooding treatment for three times (Expt. 1)

Sensitivity to waterlogging stress Number of varieties in grades Percentage of varieties in grades
Total varieties 316 100
Grade | : tolerant 4 1.3
Grade Il : slightly tolerant 15 4.7
Grade 111 : slightly sensitive 25 7.9
Grade 1V : sensitive 79 25.0
Grade V : very sensitive 193 61.0
Total hybrid lines 226 100
Grade | : tolerant 11 4.9
Grade Il : slightly tolerant 28 12.4
Grade 111 : slightly sensitive 27 11.9
Grade IV : sensitive 60 26.5
Grade V : very sensitive 100 44.2
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Table 2. Leaf, stem and root dry weights in waterlogged and controlled plants of selected chrysanthemum
lines in different sensitivity groups (Expt. 1)

Sensitivity Line Waterlogged plant dry weight (g) Controlled plant dry weight (g)
Leaf Stem Root Leaf Stem Root

m-36  1.17+0.18" 1.00+0.11 0.24+0.05 1.19%0.02 0.77+0.14  0.19+0.03

Grade | : 0440  0.93t0.04 0.57£0.04 0.10+0.00 1.29+0.32 0.56%+0.27  0.25+0.08

tolerant 9851 0.8910.27  1.00+0.55 0.2610.10 0.970.21 0.99+0.28 0.21%0.06
9860 0.7910.16  0.91+0.36  0.22#0.11 0.79+0.01 0.71+0.17  0.18%0.02

9429 1.05+0.00 0.63£0.05 0.22+0.00 1.58+0.52 0.58%0.02  0.2410.05

Grade Il : 9476  0.80£0.05 0.57£0.03 0.24+0.06 0.71t0.09 0.83£0.02  0.25+0.03
slightly 97116  1.19t0.04  1.21+0.01 0.17£0.05 0.82%0.25 0.85+0.20  0.18+0.06

tolerant 98206 1.3510.07 0.7710.14 0.27£0.03 1461041 1.02+0.17 0.41+0.21

9509 0.6910.13  0.61+0.13 0.13£0.02 1.0610.13 0.98+0.19  0.30%0.09

Grades Ill : 97212 0.67£0.32  0.59+0.34 0.13+0.03 0.73%0.14 0.87+0.44 0.22+0.09
slightly 9853 0.7410.03  0.3740.04 0.1240.01 0.99+0.04 0.48%0.12  0.26%0.01
sensitive 97106 0.80£0.28 0.42%0.02 0.06+0.02 0.94£0.26 0.3510.05 0.18+0.10

9501 0.51%0.19  0.5510.31 0.05£0.02 1.04+0.01 1.42+0.30 0.47%0.05

Grade IV : 9736 0.6710.38  0.50+0.36  0.02£0.01 0.92+0.32 0.6310.29  0.21%0.13
sensitive 98216  0.33+0.08  0.23+0.05 0.08+0.02 0.62+0.02 0.54+0.04  0.27%0.02
97146 0.47+0.13 0.6110.06 0.04+0.00 0.93£0.07 1.01+0.02 0.25%0.01

94180 0.3240.07 0.3110.01 0.02+0.01 1.08£0.07 0.90+0.00  0.22+0.09
Grade V : 97303 0.20+0.05 0.21+0.06 0.02£0.02 0.86%0.30  1.49+0.18  0.29+0.08
very 9430 0.16£0.01  0.15%0.02 0.01£0.01 0.68+0.01 0.79+0.03  0.36%0.00

sensitive 9726 0.07+0.04 0.03+0.01 0.02+0.01 0.26%x0.09 0.20+0.13  0.11+0.05
1 Each value is a mean + standard error, n=2.
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Table 3. Dry weight and top/root ratio of waterlogged and controlled plants of selected chrysanthemum
lines in different sensitivity groups (Expt. 1)

Total plant dry weight Top / Root ratio

. . Ratio in
Sensitivity ~ Line Water- Controlled Water- Controlled Waterlogged

waterlogged
logged @) @ . Comrgﬂe o logged@ (@  tocontrolled

m-36 2.4210.20" 2.1440.18 1.08 8.810.57 10.1+0.59 1.86
Gradel: 0440 1.60£0.00 2.100.67 0.76 14.510.42 7.510.07 1.93
tolerant 9851 2.1510.92 2.1740.54 0.99 7.310.26 9.240.17 0.79
9860 1.9140.31 1.68%0.20 1.14 8.813.48 8.610.03 1.02
Mean 2.00 2.02 0.99 12.35 8.85 1.4
9429 1.9040.05 2.40%0.58 0.79 7.6£0.06 8.810.48 0.86
Grade Il : 9476 1.60£0.09 1.7910.14 0.89 6.0£1.37 6.110.40 0.98
slightly 97116 2.57£0.10 1.8610.01 1.38 14.213.46 9.413.08 151
tolerant 98206 2.3810.24  2.89+0.79 0.82 8.010.02 6.612.03 1.21
Mean 2.11 2.24 0.97 9.25 7.45 1.23
9509 1.4310.28 2.34%0.41 0.61 9.710.35 6.910.89 1.40
Gradeslll : 97212 1.4010.69 1.82%0.68 0.77 9.11£2.90 7.410.39 1.23
slightly 9853 1.2310.06  1.73+0.17 0.71 9.8+1.64 5.510.28 1.78
sensitive 97106 1.2840.33  1.46%0.40 0.88 19.5+1.13 8.112.70 2.40
Mean 1.43 1.84 0.74 12.0 6.98 1.70
9501 1.11+0.52  2.93%0.36 0.40 23.210.95 5.240.15 2.69
Grade IV : 9736 1.18+0.75 1.7620.74 0.67 64.617.46 7.8+1.76 8.28
sensitive 98216 0.64£0.01 1.4310.08 0.45 7.812.81 4.310.05 1.81
97146 1.1310.08 2.19+0.04 0.52 24.410.11 7.710.39 3.17
Mean 1.03 2.08 0.51 21.7 6.25 3.99
94180 0.64%0.06  2.2010.16 0.29 44,9%1521 9.7£3.75 4.30
Grade V: 97303 0.43£0.02  2.6410.56 0.16 41.7£39.17 8.3%0.71 5.02
very 9430 0.3240.00  1.83+0.02 0.17 33.3120.37  4.0£0.00 8.32
sensitive 9726 0.12£0.06  0.5610.26 0.21 5.611.47 4.210.19 1.33
Mean 0.38 1.81 0.21 30.6 6.55 4.74

1. Each value is a mean + standard error, n=2.
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Table 4. Leaf, stem and root dry weights of waterlogged and controlled plants of selected chrysanthemum
lines in different sensitivity groups (Expt. 2)

Waterlogged plant dry weight (g) Controlled plant dry weight (g)

Sensitivity  Line Leaf Stem Root Leaf Stem Root

Tolerant 98107  0.48+0.08' 0.3140.07 0.1740.06  0.66t0.07 0.46+0.12  0.18+0.03
97238 0.63+0.07 0.57+£0.04 0.24+0.02  0.70+0.07  0.58t0.07  0.22+0.05
9802 0.58+0.05 0.35+0.08 0.18%0.08  0.99+0.06  0.58£0.03  0.38+0.06

373 0.34£0.04 0.2410.04 0.27£0.09 0.79+0.08  0.47£0.06 = 0.29+0.04
339 0.53£0.17 0.31+0.04 0.28+0.07 0.7710.03  0.4410.13  0.2440.07
49 0.50+0.04 0.3310.04 0.19%0.02  0.77+0.03  0.48£0.03  0.24+0.06
98264 0.4710.05 0.34+0.07 0.20%0.03  0.67+0.04  0.54£0.03  0.21+0.04
Very 346 0.4510.20 0.36+0.17 0.03%0.02  0.77+0.11  0.74£0.07  0.30+0.09

sensitive 0406 0.46£0.07 0.2910.03 0.08+0.07  0.83+0.07  0.75£0.13  0.26%0.04
0431 0.38£0.08 0.25+0.04 0.07£0.01  0.79+0.07  0.58%0.11  0.19+0.04
0462 0.48£0.08 0.22+0.08 0.06+0.03  0.8510.08  0.52£0.04  0.18%0.04
326 0.18+10.03 0.11+0.02 0.00£0.00  0.34+0.10  0.14+0.06  0.00+0.00
216 0.32£0.10 0.17+0.07 0.01+0.01  0.77#0.18 0.47+0.15  0.23+0.08
0448 0.21£0.03 0.24+0.16 0.01+0.00  0.49+0.13  0.3610.08  0.13+0.02

1 Each value is a mean + standard error, n=4.
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Table 5. Dry weight and top/root ratio of waterlogged and controlled plants of selected chrysanthemum
lines in different sensitivity groups (Expt. 2)

Total plant dry weight Top / Root ratio

Ratio in
waterlogged
to controlled

Sensitivity  Line Water- Controlled
logged (9) (9)

Water- Controlled Waterlogged
logged (g) (9) to controlled

Tolerant 98107  0.96+0.20' 1.30%0.20 0.74 4.7620.90 6.41+0.89 0.74
97238 1.4510.11 1.50%0.10 0.97 4.9810.39 4.8712.68 1.02
9802 1.1240.19 1.95%0.10 0.57 6.03£3.32 4.1610.68 1.45
373 0.8410.14 1.5510.11 0.54 2.2710.68 4.4010.87 0.52
339 1.13+0.27 1.45%0.28 0.78 2.9610.17  5.02+0.55 0.59
49 1.02+0.09 1.49%0.12 0.68 4.3510.47 5.29+1.15 0.82
98264 1.0040.14 1.42%0.08 0.70 4.14%0.65 5.88+1.13 0.70
Mean 1.07 1.52 0.71 4.21 5.15 0.83

Very 346 0.8410.39 1.81+0.21 0.46 30.4£20.4 5.40£1.75 5.6

sensitive 0406 0.82£0.16  1.8410.22 0.45 15.5%11.9 6.1310.41 3.38
0431 0.70£0.12 1.5610.21 0.45 8.6811.76  7.1410.91 1.22
0462 0.76£0.17 1.5510.11 0.47 12.516.0 7.8811.45 1.78
326 0.29£0.05 0.4810.16 0.60 - - -
216 0.51%0.17 1.4610.36 0.35 - 5.69%1.00 --
0448 0.46£0.17  0.9910.22 0.46 45.0£35.6 6.8111.11 5.97
Mean 0.63 1.39 0.46 22.59 6.37 3.59

1 Each value is a mean + standard error, n=4.
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Selection of Waterlogging-Tolerant
Chrysanthemum Varieties and Hybrid Lines®

Chian-Shinn Sheu® and Der-Ming Yeh®

ABSTRACT

Selection of waterlogging - tolerant chrysanthemums is vital for summer season with
heavy rainfall in Taiwan. There were 316 commercial varieties and 226 selected lines
evaluated with waterlogging treatments for three times. Four waterlogging - tolerant
varieties were selected from commercial varieties, with only 1.3% of total varieties.
Eleven tolerant lines were selected, with 4.9% of total selected hybrid lines. Dry weights
of flooded or controlled plants were compared according to waterlogging - tolerant or
sensitive groups. The ratio of dry weight in waterlogged to controlled plants in tolerant
group was 0.99, as compared to 0.21 of in sensitive group in plants in 2007 spring trial. In
2006 autumn and winter trial, ratios of dry weight in waterlogged to controlled plants in
tolerant and sensitive group were 0.71 and 0.46, respectively. According to results of two
trials, dry weight of waterlogged sensitive group reduced and the top / root ratio increased
significantly. These two values can be used as indicators of the sensitivity to
waterlogging.

Key words: chrysanthemum, waterlogging -tolerant, variety.
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