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Table 1. Effects of seed imbibition duration at 5°C on seedling characteristics of Eustoma cultivars

[11
7

in spring.
Treatment Width Leaf length Leaf width Leaves number Roots length Fresh weight Dry weight
(cm) (cm) (cm) (cm) (g (mg)
0 3.53¢ 213 ¢ 1.21¢ 2.88b 8.02 be 023 ¢ 23.6¢
1 279e 1.66 ¢ 1.04d 2.50 ¢ 7.52¢ 0.14¢ 14.7 ¢
Weeks 2 3.63¢ 2.14¢ 1.24 be 3.00b 8.65 ab 0.26 ¢ 25.1¢
3 438a 265a 1.45a 320a 932a 0.45a 41.8a
4 388b 235D 1.27b 3.00b 9.09 a 0.32b 323b
5 3.14d 1.79d 1.05d 296 b 8.07 be 0.18d 18.3d
Q" Q" Q™ L Q" Lo Lo
Tainan No.1 2.96d 1.85d 1.09 ¢ 2.96 ab 823 ¢ 0.22d 222¢
Tainan No.2 341c¢ 2.04c¢ 1.19d 2.83 be 840 ¢ 0.23d 229¢
Cultivar Exrose Blue Picotee 3.73 b 2.18b 1.31b 2.96 ab 1020 a 0.26¢ 28.4b
New Lination White 3.24 ¢ 1.94d 1.01f 271¢ 6.48d 0.18¢ 17.8d
Marshmallow White 4.24 a 251a 142 a 3.04a 9.18b 037a 355a
Bridal Snow 378b 218D 1.24¢ 3.04a 8.19¢ 0.31b 29.0b
Significance

Week x Cultivar NS

Seedlings were raised in greenhouse during 20 Jan. 2011 to 19 Mar. 2011.
Mean separation within columns by LSD test at P =< 0.05.
NS5 Nonsignificant or significant at P < 0.05, 0.01 or 0.001, respectively. Linear = L, quadratic = Q.
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Table 2. Effects of seed imbibition duration at 5°C on flowering characteristics of Eustoma cultivars

in spring.
Treatment Height Stem diameter  Flowers Days to Dry weight
(cm) (mm) number flowering (mg)
0 88.6 a 4.86a 11.9 bed 852a 23.6¢
1 88.7 a 4610 11.1cd 84.1 bc 147 e
Weeks 2 86.9 a 437 ¢ 10.7d 83.5¢ 25.1¢
3 894 a 4.82 ab 142a 82.6d 418a
4 899 a 4.74 ab 12.6 abc 83.6 bc 323b
5 89.7 a 4.76 ab 13.0 ab 84.4 ab 18.3d
NS NS NS NS Q**
Tainan No.1 84.0d 427 cd 95¢ 7.8 ¢ 81.2¢
Tainan No.2 86.9 ¢ 421d 98b 6.4c 86.8 b
Cultivar Exrose Blue Picotee 80.3 ¢ 495b 83f 7.6¢ 813 e
New Lination White 91.1b 448 ¢ 88¢ 15.6b 83.8¢
Marshmallow White 88.5 bc 498b 9.1d 153b 82.3d
Bridal Snow 102.5a 527a 11.8a 20.7 a 879 a
Significance
Week x Cultivar ’ NS NS ” .

Planted in greenhouse on 19 Mar. 2011.
Mean separation within columns by LSD test at P = 0.05.
NS Nonsignificant or significant at P < 0.05, 0.01 or 0.001, respectively. Linear = L, quadratic = Q.
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Table 3. Effects of seed imbibition duration at 5°C on seedling characteristics of Eustoma cultivars

in autumn.
Treatment Width Leaf length Leaf width Leaves number Roots length Fresh weight Dry weight

(em)  (cm) (cm) (cm) @ (mg)

0 379¢cb  2.13¢ 1.24b 3.13¢ 7.96 a 0.20 b 17.0b

1 3.81b 2.09 ¢ 1.14 cd 3.10 ¢ 7.41 ab 0.16 ¢ 12.4d

Weeks 2 492 a 3.10a 1.55a 393a 8.13a 0.38a 27.0a
3 3.94b 2.14 bc 1.19 bc 3.33 ab 7.63 ab 0.20b 15.0 ¢

4 392b 2.23b 1.20 be 3.23 bc 7.08 bc 0.21b 152 ¢

5 3.77b 2.05¢ 1.10d 3.13¢ 6.45¢ 0.15¢ 11.2d
Q™ Q- Q™ Q Q™ Q™ Q™

Tainan No.1 3.06d 2.03d 1.12¢ 353a 7.16 bc 0.18 ¢ 144 ¢

Tainan No.2 398bc  2.25bc 1.20 cd 3.13b 7.77 ab 0.19¢ 144c¢

Cultivar Exrose Blue Picotee 3.79cd 2.21c 1.30b 3.17b 7.90 a 0.21b 16.3b
New Lination White 4.08 b 2.28 be 1.15 de 3.13b 6.77 ¢ 0.20 be 14.7 ¢
Marshmallow White 4.54 a 2.65a 141 a 3.63a 8.10a 0.31a 21.5a

Bridal Snow 4.17b 2.32b 1.24 ¢ 327a 6.96 ¢ 0.21b 16.4b

Significance
Week x Cultivar NS o o o NS o o

Seedlings were raised in greenhouse during 8 Jul. 2011 to 15 Sep. 2011.
Mean separation within columns by LSD test at P = 0.05.
NS Nonsignificant or significant at P < 0.05, 0.01 or 0.001, respectively. Linear = L, quadratic = Q.
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Table 4. Effects of seed imbibition duration at 5°C on flowering characteristics of Eustoma cultivars
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in autumn.
Treatment Height Stem diameter  Flowers Days to Dry weight
(cm) (mm) number flowering (mg)
0 65.5 ab 391 be 85b 8.2 ab 72.0b
1 66.9 a 3.96 bc 8.7b 87a 74.1 ab
Weeks 2 66.3 a 420a 92a 9.1a 72.4b
3 66.8 a 4.07 ab 8.8b 7.8 be 75.1a
4 63.4b 3.85¢ 85b 73¢ 75.6 a
5 64.5 ab 3.65d 8.8b 72¢ 73.8 ab
NS LQ™ NS L°Q" NS
Tainan No.1 713Db 411 a 8.8b 8.5 bc 783 Db
Tainan No.2 754 a 3.87 be 8.7 bc 7.0d 78.5b
Cultivar Exrose Blue Picotee 53.5¢ 3.95 ab 7.7d 59e¢ 86.4 ¢
New Lination White 66.4 ¢ 3.94 ab 9.0b 10.1 a 653d
Marshmallow White 61.3 d 371c¢ 85¢ 8.0c¢ 61.7d
Bridal Snow 65.5¢ 4.06 ab 10.0 a 89b 92.8a
Significance
NS NS -

Week x Cultivar

Planted in greenhouse on 15 Sep. 20

11.

Mean separation within columns by LSD test at P = 0.05.
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Table 6. Effects of seed imbibition duration at 5°C on seedling rosette characteristics of Eustoma

Nonsignificant or significant at P = 0.05, 0.01 or 0.001, respectively. Linear = L, quadratic = Q.

cultivars.
Treatment Height Nodes Internode length Length of the biggest leaf  Width of the biggest leaf [ eaf length
(cm)  number (cm) (cm) (cm) to width ratio
0 49¢ 3.1b 1.27b 6.22 b 2.82 be 22a
1 58¢ 330 1.47 ab 7.13 a 3.13a 22a
Weeks 2 8.6 ab 40a 1.81a 6.87 a 2.95 ab 23a
3 93a 40a 1.97a 6.10 b 2.68 ¢ 23a
4 7.5abc 3.7 ab 1.67 ab 6.35b 2.75 be 23a
5 6.3 be 3.4 ab 1.60 ab 6.33b 2.75 be 23a
NS NS NS NS L* NS
Tainan No.1 4.1c¢ 32¢ 1.15¢ 6.07 ¢ 2.53b 24b
Tainan No.2 6.1 be 3.3 bc 1.47 be 735a 3.06a 24b
Cultivar Exrose Blue Picotee 3.7 ¢ 29¢ 1.10 ¢ 5.89¢ 290 a 2.0d
New Lination White 14.3 a 48a 283 a 6.83b 3.10a 2.8a
Marshmallow White 7.1b 39b 1.61b 6.36 ¢ 2.65b 22¢
Bridal Snow
Significance

Week x Cultivar NS

NS

NS

™

NS

Seedling were moved to greenhouse on 3 July 2012 and measured on 28 July 2012.

Mean separation within columns by LSD test at P = 0.05.

NS, *, %ok koo
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Table 5. Effects of seed imbibition duration at 5°C on rosette percentage in Eustoma cultivars.

Rosette (%)

Cultivars 0w W 2w 3W 4w 5 W
Tainan No.1 40 21 29 0 29 28
Tainan No.2 62 36 21 0 10 21
Exrose Blue Picotee 100 35 24 14 17 19
New Lination White -7 -7 9 0 19 17
Marshmallow White 7 0 0 0 2 7
Bridal Snow 51 0 0 4 9 12

“Excluded due to insufficient replicates.
Seedlings were moved to 3 July 2012 and investigated 28 July 2012.
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Fig. 1. Relationship between seed imbibition duration at 5°C and seedling dry weight of Eustoma
cultivars in spring. Bar indicates standard error of mean. Data for 0 week did not include for
regression analysis.
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Fig. 2. Relat1onsh1p between seed imbibition duratlon at 5°C and seedling dry weight of Eustoma

cultivars in autumn. Bar indicates standard error of mean. Data for 0 week did not include
for regression analysis.
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Fig. 3. The temperature of raising Eustoma seedling after seed imbibition weeks at 5C.
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Effects of Cold Imbibition after Sowing on
Rosette, Seedling and Flower Quality in

Eustoma Cultivars'

Chang Y. T.” and Y. C. Wang’

Abstract

Low temperature after seed imbibition resulted in reduced rosette percentage of Eustoma.
Six cultivars, ‘Tainan No.1’, ‘Tainan No.2’, ‘Exrose Blue Picotee’, ‘New Lination White’,
‘Marshmallow White’, and ‘Bridal Snow’, were sown in 288 plug and imbibed at 5°C for 0 (control),
1, 2, 3, 4, and 5 weeks in dark. The rosette percentage, seedling quality, and flowering quality
were investigated. Result showed that cold imbibition reduced rosette percentages but depends on
cultivars. In general, 3-week cold imbibition was required for the lowest rosette percentage, and
4 week treatment resulted in increased percentage. Cold imbibition also influenced seedling and
flower quality. The 3 weeks treatment had the largest seedling dry weight, flower number, and the
least days to flower in spring crop. Estimated required cold imbibition duration was 3.0-3.4 week
based on seedling dry weight in spring crop. The 2-week treatment had the largest seedling dry
weight, stem diameter, node number, and flower number in autumn crop. Estimated required cold
imbibition duration was 1.8-2.3 week based on seedling dry weight in autumn. Appropriate duration
of cold imbibition result in can raise bigger seedling and had better flowering quality due to faster
development.
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