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(Tulipa gesneriana L.)
0 2.5 5 7.5 10 (Gy)

5 Gy 22 cm
paclobutrazol uniconazole chlormeguat

paclobutrazol 5 ppm 12.5 ppm
25 ppm uniconazole 5 ppm 10 ppm 20 ppm chlormeguat

 

 

 

(7)

(2,8)

10-20

(3)

(1,5)  
 
 
 

---------------------------------------------------------------------------------------------------------------------------------- 
1) ( ) 
2)  

 

 

Tulipa gesneriana L. var. "superstar"
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1996 12 28 0 2.5 5 7.5 10
(Gy) 4.345 Gy/min 5 15 cm

5 3 1 1 (V/V)
(RCB) 3 10 1-4

 

 

Tulipa gesneriana L. var. "superstar"
1996 12 29 25 % paclobutrazol 50 25 12.5 ppm 10 % uniconazole 20

10 5 ppm 63 % chlormeguat 4000 2000 1000 ppm
1. (15 ) 2. ( 100 ml) 3. (

) (RCB) 10 3
10 5 15 cm 1-4  

 

 

 

 

Tulipa gesneriana L. var. "superstar"
1 1

5-10 GY 1 2 2.5-10 GY 3 4
1 1.4 1.1 0.7 0.3 cm 2.0 cm

5 Gy 2 4.5 3.0 2.6 1.2 cm 5.4 cm
5 Gy 3 8.4 5.6 4.6 2.4 cm 10.6 cm
2.5 Gy 5 7.5 Gy 10 Gy 4

14.8 12.3 9.4 5.3 cm 22.9 cm 2.5 Gy
1-4

31.4 22.0 17.3 9.8 41.0 cm
32.6 34.5

36.5 38.3 36.3 2.5 5 Gy 10 Gy
2  

2.5-10 GY 10-20 cm 23-70 %
1-4

4 3
15 cm 22.7 cm

5 Gy 5 Gy
5 Gy 5 Gy

2 7.5 Gy 10 Gy 2
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paclobutrazol 25 % uniconazole 10 % chlormeguat 63 %
Tulipa gesneriana L. var. "superstar" 2

paclobutrazol 50 25 12.5 ppm
1 50 25 ppm 1.2 cm 2.8 cm 12.5 

ppm 2.7 cm 50 ppm 24.2 cm 25 ppm 30.6 cm
40.9 cm 12.5 ppm 41.7 cm 2 3 4

50 25 ppm 12.5 ppm
 

3 paclobutrazol 50 25 12.5 ppm 1
0 0.1 0.8 3.1 cm 2 3 4

50 ppm 6.8 cm 25 ppm 10.7 cm 12.5 ppm 20.8 
cm 54.2 cm 30-40 cm

38-13 %( 3) 4 paclobutrazol 50 25 12.5 ppm 1
1.8 cm 3.0 cm 2 3 4

paclobutrazol paclobutrazol
50 ppm 18.0 cm 25 ppm 24.0 cm 12.5 

ppm 28.9 cm 48.1 cm 20-30 cm 40-60 %
( 4)  

2 uniconazole 20 10 5 ppm 1
20 ppm 0 cm 10 ppm 0.6 cm 5 ppm 0.8 cm 2.8 cm 2 3 4

20 ppm 12.3 cm 10 ppm
14.8 cm 5 ppm 25.9 cm 40.9 cm 3 uniconazole

1 20 ppm 0.8 cm 10 ppm 1.0 cm 5 ppm 1.6 cm 3.1 
cm 2 3 4

20 ppm 16.9 cm 10 ppm 25.4 cm 5 ppm 34.8 cm 54.2 cm
15-30 cm 30-60 % 4 uniconazole

1 20 ppm 1.6 cm 10 ppm 2.1 cm 3.0 cm
85-60 % 5 ppm 3.0 cm 2 3 4 4 5 ppm

18.8 cm 24.5 cm 1 20 ppm 27.5 cm
10 ppm 34.9 cm 48.1 cm 5 ppm 40.8 cm  

paclobutrazol
1 3 4

paclobutrazol 50 ppm 12.5 ppm
25 ppm 20-25 cm 60 %  
uniconazole

( 2) uniconazole
uniconazole

5 ppm 10 ppm 20 ppm  
chlormeguat 4000 2000 1000 ppm 2 1 2.0

2.1 1.8 cm 2.8 cm 2 1
3 4 4000 ppm 9.4 16.7 cm 11.5 26.8 cm



  (17) 

2000 1000 ppm 4000 ppm 33.5 cm 40.9 cm
2000 1000 ppm 40.8 cm ( 2) 3 chlormeguat 

1000 ppm 1-3 4.0 8.4 13.9 cm 3.1 5.9 11.5 cm
4000 2000 ppm 4 4000 ppm 20.1 cm 2000 ppm

24.6 cm 1000 ppm 27.6 cm 33.6 cm 4000 ppm 38.8 cm
54.2 cm 2000 1000 ppm 47.0 54.0 cm ( 3) 4

1 2 4000 2000 1000 ppm
3 8.8 8.7 9.6 cm 4 14.1 14.7 17.0 cm 13.5

24.5 cm 4000 ppm 31.1 cm 2000 ppm 32.5 cm 1000 ppm 34.3 cm
48.1 cm ( 4)  

chlormeguat
chlormeguat 4000 ppm 

31.1 cm
 

 
chlormeguat

(4,7)  
paclobutrazol uniconazole paclobutrazol

uniconazole (2,6)

 

 

1.  
Table 1. Effects of Gamma irradiation on plant height and days to flower of Tulipa gesneriana L. var. 

"superstar". 
 

Length of internodes (cm) 
  

Plant height  
Dosage (Gy) 

No.1 No.2 No.3 No.4  (cm) Index 

 
Days to first flower 

2.5 1.4ab 4.5ab  8.4b 14.8b  31.4b  77 % 32.6d 
5 1.1bc 3.0bc  5.6c 12.3bc  22.0c  54 % 34.5c 

7.5 0.7bc 2.6c  4.6c  9.4cd  17.3c  42 % 36.5b 
10 0.3c 1.2c  2.4d  5.3d   9.8d  24 % 38.3a 

Check 2.0a 5.4a 10.6a 22.9a  41.0a 100 % 36.3b 
5%  

Means followed by the same letter are not significantly (p=0.05) different by DMRT. 

2.  
Table 2. Effects of bulb dipping growth retardants on plant height and length of internodes of Tulipa gesneriana 

L. var. "superstar". 
  

Application rate 
 

Length of internodes (cm) 
  

Plant height 
 

Growth 
retardants (ppm) No.1 No.2 No.3 No.4  (cm) Index (%) 
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paclobutrazol 50 1.2bc 3.9bc  7.0a 12.0def  24.2a  59 
 25 1.2bc 3.9bc  8.0cd 17.4def  30.6bc  75 
uniconazole 12.5 2.7a 6.4a 12.2a 20.4abc  41.7a 100 
 20 0d 0.8e  3.3e  8.2f  12.3e  30 
 10 0.6d 1.3de  3.9e 10.5f  14.8e  36 
 5 0.8cd 2.9cd  6.6d 15.6cde  25.9cd  63 
chlormeguat 4000 2.0ab 5.3ab  9.4bc 16.7bcde  33.5b  82 
 2000 2.1ab 5.8a 11.3a 21.5abc  40.8a 100 
 1000 1.8abc 5.4ab 11.1ab 22.4ab  40.8a 100 
Check 0 2.8a 6.0a 11.5a 26.8a  40.9a 100 

5%  
Means followed by the same letter are not significantly (p = 0.05)different by DMRT. 
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3.  
Table 3. The effects of drenching growth retardants on the plant height and length of internodes of  Tulipa 

gesneriana L. var. "superstar". 

  
Application rate 

 
Length of internodes (cm) 

  
Plant height 

 
Growth 

retardants (ppm) No.1 No.2 No.3 No.4  (cm) Index (%) 
paclobutrazol 50 0e 0.1f  1.0f  5.6g  6.8f  13 
 25 0.1f 1.0ef  1.9ef  7.4fg 10.7ef  20 
 12.5 0.8de 2.3de  4.6d 12.1ef 20.8cd  38 
uniconazole 20 0.8de 2.0de  3.8de 10.3 fg 16.9de  31 
 10 1.0d 2.7d  5.6d 16.0 de 25.4c  47 
 5 1.6cd 4.6c  8.8c 20.4cd 34.8b  64 
chlormeguat 4000 2.4bc 5.5bc 10.9bc 20.1cd 38.8b  72 
 2000 3.1b 6.9ab 12.4ab 24.6bc 47.0a  88 
 1000 4.0a 8.4a 13.9a 27.6b 54.0a 100 
Check 0 3.1b 5.9bc 11.5b 33.6 a 54.2a 100 

5%  
Means followed by the same letter are not significantly (p = 0.05)different by DMRT. 

4.  
Table 4. Effects of spray growth retardants on plant height and length of internodes of Tulipa gesneriana L. var. 

"superstar". 

  
Application rate 

 
Length of internodes (cm) 

  
Plant height 

 
Growth 

retardants (ppm) No.1 No.2 No.3 No.4  (cm) Index (%) 
paclobutrazol 50 1.8 cd 3.1c  4.8f   8.9f 18.0ef  37 
 25 1.8 cd 3.9cd  6.7ef 11.6ef 24.0ef  49 
uniconazole 12.5 1.8 cd 4.3cd  7.6de 15.3cd 28.9cde  60 
 20 1.6d 4.5 cd  8.1cde 13.3de 27.5de  57 
 10 2.1bcd 5.6ab  9.9bc 17.2bc 34.9bc  73 
 5 3.0ab 7.1a 11.9ab 18.8b 40.8ab  85 
chlormeguat 4000 2.6abc 5.5ab  8.8cde 14.1cde 31.1cde  65 
 2000 2.1abcd 5.0ab  8.7cde 14.7cde 32.5cd  68 
 1000 2.2abcd 5.4ab  9.6cd 17.0bc 34.3bcd  71 
Check 0 3.0a 7.1a 13.5a 24.5a 48.1a 100 

5%  
Means followed by the same letter are not significantly (p = 0.05) different by DMRT. 
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Effects of Gamma-irradiation and Growth Retardants 
on Growth and Flowering of Potted Tulip 

(Tulipa gesneriana var. "superstar") 

Li-Chun Wu, Yang-Jen Fu, Yuan-Tsung Chang1), 
Tsan Hu2) and Chia-Chieh Chen2) 

Summary 

An experiment was conducted to determine the effect of Gamma-irradiation and growth 
retardants on the plant height and flower quality of potted tulip. Gamma-irradiation was applied at 
dosages of 0, 2.5, 5, 7.5 and 10 Gy, the results showed that the higher the dosage treated the 
shorter the plant height. The optimum dosage was 5 Gy because it controls the plant height about 
22 cm and near the best quality. The growth retardants include paclobutrazol, uniconazole and 
chlormeguat, all treated in three concentration by bulb dip drench and spray three methods. 
Results showed the optimum dosage for paclobutrazol were 50 ppm for dip, 12.5 ppm for drench 
and 25 ppm for spray. The optimum dosages for uniconazole were 5 ppm for dip, 10 ppm for 
drench and 20 ppm for spray. The dip and drench method were not able to control the plant height 
of the tulip pot-flower in chlormeguat. 

Key words: tulip, pot-flower, Gamma-irradiation, growth retardant. 
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