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7,616 24 2 25 7,933 3 22



 

5 

5,158 5 29 5,166
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1.   1990  

   30(3): 

40-51  



102  
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2.   1991  

   1(2): 131-146  

3.   1991  

   1(4): 293-325  



 

7 

 

 

 

(Echinacea purpurea)

caftaric acid

chlorogenic acid cynarin echinacoside cichoric acid

(10 50 100%)

61.6mg/g DW > >

cichoric acid 60~77% caftaric 

acid 19~36% chlorogenic acid cynarin echinacoside

10% 50% 100%

7% cichoric acid 89% 

 

 

(Echinacea purpurea) purple coneflower

hyaluronidase

10  
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The National Center for Biotechnology Information (NCBI)

(Species) Echinacea angustifolia, E. atrorubens, E. 

laevigata, E. pallid, E. paradoxa, E. purpurea,E. sanguinea,E. simulate, E. 

tennesseensis E. purpurea E. pallid E. angustifolia

E. purpurea 2010

(phenolic acids)

(flavonoids) (alkamide) (polysaccharides) (polyacetylenes)

(essential oils) (caffeic acid 

derivatives) (alkamide)

 

caftaric acid chlorogenic acid

cynarin echinacoside cichoric acid

caftaric acid chlorogenic 

acid cynarin echinacoside cichoric acid

 

 

Echinacea purpurea 101 9

128 3~4

( 130 cm 45 cm)

10% 50% 100% 20

SAS (statistical analysis system)

ANOVA (analysis of variance)

(least significant difference; LSD)  



 

9 

caftaric acid chlorogenic acid cynarin echinacoside cichoric acid total caffeic 

acid dervatives (total phenolics) total caffeic acid 

dervatives 6.91~19.38 mg/g DW 19.38~17.81 mg/g 

DW 15.64 mg/g DW 6.91 mg/g DW

cichoric acid 60~77% caftaric acid 19~37%

chlorogenic acid cynarin echinacoside 2~4%

total caffeic acid dervatives 10.9 2.17 mg/g DW

10% 50%

100% 7%

cichoric acid 10% 50%

 

 

Table 1. Contents of phenolic compounds of Echinacea purpurea at different flowering 
stages 

Plant parts 
or stages 

Caftaric 
acid 

Chlorogenic 
acid 

Cynarin Echinacoside Cichoric 
acid 

Total 
caffeic acid 
dervatives 

Total 
phenolics

mg/g DW 
A 3.71a 0.28a 0.18a 0.23a 14.98a 19.38a 63.95a 
B 4.06a 0.28a 0.18a 0.20a 14.45a 19.18a 63.83a 
C 3.94a 0.27a 0.18a 0.19a 13.22ab 17.81ab 61.60a 
Flower stalk 2.54b 0.08b 0.08b 0.10b 4.12c 6.91c 38.82b 
Leaves 3.84a 0.13b 0.13c 0.11b 11.44b 15.64b 55.51c 
LSD 0.60 0.06 0.03 0.06 1.93 2.44 5.12 
1 A, B, C indicates 10%, 50%, 100% of stamen enlongation of disc florets, respectively. 
2 Data are presented by mean for 20 plants. 
3 Means in the same column followed by different letters are significantly different at 5% level by LSD test. 
 

caftaric acid chlorogenic acid cynarin

echinacoside cichoric acid

(p 0.01) cichoric acid

89% echinacoside caftaric acid
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cichoric acid caftaric acid 74%

echinacoside 31%  

 

Table 2. Correlation analysis of total phenolics and the active ingredients in Echinacea 
purpurea 

Kind of active 
ingredient Caftaric acid Chlorogenic 

acid Cynarin Echinacoside Cichoric acid

Total phenolics 0.69** 0.63** 0.64** 0.36** 0.89** 
Caftaric acid  0.45** 0.61** 0.02 0.74** 
Chlorogenic acid   0.56** 0.29** 0.68** 
Cynarin    0.21* 0.70** 
Echinacoside     0.31** 
Cichoric acid      
*,**: Significant at 0.05 and 0.01 probability levels, respectively. Sample size N=100.  

 

(10 50 100%)

61.6 mg/g DW cichoric acid

60~77% caftaric acid 19~37% chlorogenic acid

cynarin echinacoside 10%

50% 100% 7%

50%

cichoric acid 89%
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(International Maize 

and Wheat Improvement Center, CIMMYT) 167 10

73 2 130~135

12.5%~13.5% 167

20  

 

 

2 1 21% (FAO, 2010)

Tubiello et al. (2000) 2000 2025 2.6

3.5

(Indo-Gangetic Plain; IGPs)

Ortiz et al. (2008)
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110

101/102 290 ( )

870

( 2013)  

 

 

11.7±1.61 21.4±2.33

1.8±0.25 23.0±1.15 32.0±1.74

9.7±0.43 21.3±1.27

34.3±2.66 9.6±0.75  (Farooq et al., 2011) 11

3 8~9

12

101 10 24.1 11 21.6 2.5

10 2 11 1.5~2.0 ( )

(10 )  

 

(Porter and Gawith, 1999; Saini and Aspinall, 1982; 

Warrington et al., 1977) Yin et al. (2009) 20
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5 12
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2 77.2 cm 167

65~110 cm 80~95 cm 115 ( )  

2.  
2 50 167

48~82 66 65~70 50~55  

75~80 28 21 9 2

( )  

 

 

2011 9 2012 4 ( )  
Fig. 1. Monthly mean temperature at Taichung District Agricultural Research and 

Extension Station from September 2011 to April 2012. 
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Fig. 2. Distribution of plant height of introduction lines of wheat. 

 

Fig. 3. Distribution of heading days of introduction lines of wheat. 
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3.  
2 115

130~135 51 25 2

( )  

4.  
2

50.7 g 19.5~125.6 g 60

45~60 g 60~75 g 30~45 g 45 30 ( )  

5.  

0.210 mm (Near Infrared Spectroscopy, NIR)

2 12.8%

11.5%~14.5% 12.5%~13.5% 145

86.8% ( )  

 
Fig. 4. Distribution of days to maturity of introduction lines of wheat. 
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Fig. 5. Distribution of grain yield of introduction lines of wheat. 

 

Fig. 6. Distribution of protein content of introduction lines of wheat. 
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Fig. 7. Disease inflection of introduction lines of wheat. 
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A B  
Fig. 8. Symptoms of disease of introduction lines of wheat. A: Powdery Midew. B: 

Fusarium Head Blight. 

 

2 10
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A B 
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103 13.76%(20)



102  

22 

628

94.96 15.12%(19)

274.0 43.73% 188.65 30.05%

1960 2,522 1970 3,173 1980 3,692 1990 4,934

2000 5,613 2010 5,920

(1)

67 210 130

18%(1) 57 140

100 9%(6) 57~58 5

22%(7) 11 91 93 210

10,305 160 120 80 9,286 8,479 7,321
(8) 71 4

(9) 79 80 140 100

12.8~16.1%(15) 82 83 10
(22) 174 221

140 (18)

0~80
(21) (12)

(1,5,21,22) (1,22)
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(4,5,7,12,13,17,18,21,22)

13%(15)

(1)

(17)

(7)

(6)

77% 41%(15) 23~29%

39~53%(23)

(2) 18.3~89%(7,15)

29.8~69.6%(11,12,17)  

 

 

102 1 2  

(Lu)  

9 11 10 3  

3 5 3 45 6.0

5.1 30.6 16 30×21

 

 

1. 0 /  

2. 90 /  
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25% 100% 40% 60%

 

 

pH EC

 

 

 

 

 
pH EC O. M. IN Bray 1 1.0 M NH4OAc 0.1 M HCl 
1:1 1:5   P K Ca Mg Cu Mn Zn Fe 

 dS m-1 g kg-1  mg kg-1 
 6.27 0.24 25.7 40.2 105 54 1,340 132 16 59 21 1,231
 6.80 0.19 18.7 29.1 83 41 1,345 111 14 107 14 983

 

 

102 ( ) 11 5,714~7,936

150 7,936 9

5,714~7,779 150

7,779 10 6,243~7,884

150 210 7,884 102

150  

11 3,529~4,561

210 4,561 9

3,238~4,169 150 4,169

10 3,613~4,100

90 102 2 11



 

25 

210 9 150

10 90  

 
   

N 
kg ha-1 (cm) 

  
(cm) 

 
 
 

(kg ha-1)

 
(cm) (cm) 

 
 
 

(kg ha-1)
11  Tainan 11 

0 52.7a* 20.3a 90.3b 19.0c 5,714b 51.8c 13.7c 80.0c 12.2c 3,529c
90 54.1a 21.7a 95.9b 21.3c 7,103a 59.0b 16.9bc 82.0bc 13.1bc 3,846c

150 58.2a 23.4a 104.8a 22.6b 7,936a 60.1b 17.5b 84.2b 13.3bc 4,190b
210 59.1a 23.4a 109.4a 24.8a 7,831a 66.2a 22.0a 88.9a 15.0ab 4,561a
270 58.6a 22.1a 110.6a 25.9a 7,354a 66.7a 23.0a 89.9a 15.9a 4,370ab

9 Taiken 9 
0 53.9c 18.9c 101.1d 16.5c 5,714b 50.6c 12.6c 85.6d 12.6b 3,238b

90 60.1b 21.1bc 110.7c 20.4b 6,614ab 57.6b 16.2b 92.3c 13.6ab 3,767a
150 64.5ab 25.1ab 116.4b 22.3ab 7,778a 59.6b 16.8b 95.2b 14.6a 4,169a
210 68.1a 27.3a 120.9ab 23.0ab 7,354a 64.7a 20.6a 98.3a 15.0a 4,138a
270 67.0a 28.4a 121.7a 24.0a 6,508ab 65.1a 21.4a 99.0a 14.5a 4,053a

10 Taichung Sen 10 
0 61.0c 20.0c 111.4c 14.2c 6,243b 59.2c 17.8c 97.6c 13.1c 4,016a

90 65.6bc 22.5bc 119.2ab 18.7ab 7,725a 63.2c 21.8b 98.9bc 14.3bc 4,100a
150 70.4ab 26.0ab 116.5bc 17.5b 7,884a 69.0ab 23.3b 100.7ab 15.9ab 3,968ab
210 71.5a 27.8ab 120.2ab 18.4ab 7,884a 67.9b 24.8ab 100.2abc 17.6a 4,000a
270 73.0a 28.7a 122.2a 20.9a 7,672a 72.2a 27.7a 101.7a 16.8a 3,614b

* 5%  

 

0 90 150 210 270

11 51.7 55.1 58.2 59.1 58.6 9 53.9

60.1 64.5 68.1 67.0 10 61.0 65.6 70.4 71.5 73.0

1996

10

11 20.3 21.4 23.4 23.4 22.1 9

18.9 21.1 25.1 27.3 28.4 10 20.0 22.5 26.0 27.8 28.7

0 90 150 210 270

11 150 210 23.4

9 10
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11 90.3~110.6 9 101.1~121.7 10

111.4~122.2

11 20.3~23.4 9 18.9~28.4 10 20.0~28.7

11 150 210 23.4

9 10  

0 90 150 210 270

11 51.8~66.7 9 50.6~65.1 10

59.2~72.2

11 13.7~23.0 9

12.6~21.4 10 17.8~27.7 11

90 270 23.0 9 10

 

 

pH 0

90 150 210 270 (NH4-N)

(NO3-N)

9 210 270 30.1

36.87 mg kg-1 0 90 150

11 10

(IN)

( )  

270 pH pH

( ) 10 ( )

5.65~5.97 ( ) 5.77~5.81 ( ) (EC)  
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N 
kg ha-1 

pH EC O.M. IN Bray 1 1.0 M NH4OAc 0.1 M HCl 
1:1 1:5   P K Ca Mg Cu Mn Zn Fe 

 dS m-1 g kg-1  mg kg-1 
11 Tainan 11 

0 6.36a* 0.24a 25.6c 26.36a 78a 88a 1,488a 132a 17a 112a 19a 1,487a
90 6.23a 0.30a 29.6ab 29.64a 85a 93a 1,574a 139a 18a 113a 20a 1,537a

150 6.14a 0.25a 26.4bc 28.23a 86a 86a 1,422a 131a 16a 98a 20a 1,529a
210 6.14a 0.29a 30.4a 34.07a 89a 86a 1,562a 139a 18a 107a 20a 1,637a
270 6.15a 0.31a 27.2abc 31.97a 77a 82a 1,523a 136a 18a 106a 19a 1,624a

9 Taiken 9 
0 6.34a 0.24c 26.5b 24.27b 74ab 88a 1,507a 135a 16a 101a 20a 1,492a

90 6.24a 0.27bc 27.4ab 24.27b 76ab 84a 1,564a 136a 16a 95a 19a 1,469a
150 5.93ab 0.31ab 28.6a 24.50b 73ab 88a 1,509a 137a 16a 86a 20a 1,622a
210 5.91ab 0.35a 27.9ab 36.87a 79a 89a 1,480a 135a 16a 91a 19a 1,616a
270 5.87b 0.33a 26.2b 30.10a 69b 88a 1,470a 128a 16a 89a 20a 1,654a

10 Taichung Sen 10 
0 6.27a 0.28bc 26.3a 18.67a 70bc 86a 1,463a 124a 15a 103a 20a 1,562a

90 5.94b 0.27c 26.5a 19.36a 67c 72a 1,353b 117a 14a 82a 18a 1,493a
150 5.81b 0.29bc 29.2a 18.44a 75ab 77a 1,418ab 124a 15a 73a 19a 1,495a
210 5.85b 0.31ab 26.2a 21.24a 76a 73a 1,398ab 121a 14a 73a 17a 1,507a
270 5.88b 0.33a 25.7a 23.34a 73ab 70a 1,416ab 125a 14a 87a 18a 1,536a

* 5%  

 

N 
kg ha-1 

pH EC O.M. IN Bray 1 1.0M NH4OAc 0.1MHCl 
1:1 1:5   P K Ca Mg Cu Mn Zn Fe 

 dS m-1 g kg-1  mg kg-1 
11 Tainan 11 

0 6.13a* 0.25a 30.6a 51.1a 67a 61a 1,692a 124a 24a 157a 39a 2,737a
90  6.16a 0.25a 28.7a 49.9a 80a 52a 1,691a 127a 23a 141ab 35a 2,497a

150 6.13a 0.29a 30.5a 49.3a 76a 52a 1,679a 132a 23a 130b 36a 2,661a
210 6.10a 0.28a 29.6a 50.4a 73a 53a 1,737a 134a 22a 135ab 35a 2,580a
270 5.95a 0.28a 30.5a 49.2a 73a 53a 1,617a 125a 24a 133ab 36a 2,727a

9 Taiken 9 
0 6.09a 0.21a 27.5a 49.9a 80a 54a 1,444ab 116b 24a 137a 34 2,364a

90 6.09a 0.23ab 28.0a 49.7a 82a 50a 1,599a 129a 22a 108ab 34a 2,165a
150 5.86a 0.23ab 28.8a 51.4a 82a 43a 1,441ab 121ab 22a 93b 36a 2,154a
210 5.72a 0.31a 27.0a 52.0a 87a 44a 1,365b 112b 21a 103ab 34a 2,309a
270 5.97a 0.26ab 27.3a 51.5a 85a 38a 1,419b 119ab 21a 104ab 32a 2,194a

10 Taichung Sen 10 
0 6.18a 0.23a 26.3a 45.7a 69 58a 1,442a 118a 22a 114a 33a 2,255a

90 5.72a 0.32a 26.9a 50.9a 77a 49a 1,368a 112a 21ab 113a 33a 2,456a
150 5.85a 0.26a 26.2a 50.2a 77a 41bc 1,386a 117a 20b 93a 32a 2,319a
210 5.72a 0.26a 26.0a 51.8a 75a 40bc 1,392a 109a 20b 99a 31a 2,350a
270 5.65a 0.32a 25.8a 49.3a 75a 33c 1,414a 112a 20b 103a 30a 2,288a

* 5%  
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N 
kg ha-1 

pH EC O.M. IN Bray 1 1.0 M NH4OAc 0.1 M HCl 
1:1 1:5   P K Ca Mg Cu Mn Zn Fe 

 dS m-1 g kg-1  mg kg-1 
11 Tainan 11 

0 6.11a* 0.33b 28.1a 15.37a 69a 62a 1,505a 125a 19a 115a 28a 2,160a
90 6.02ab 0.36ab 28.6a 16.01a 69a 61a 1,469a 127a 19a 119a 31a 2,440a

150 5.79b 0.36ab 28.3a 14.27a 76a 60 1,388a 121a 19a 101a 30a 2,429a
210 5.85b 0.36ab 29.9a 20.97a 76a 59 1,465a 129a 19a 107a 28a 2,235a
270 5.81b 0.38a 30.0a 20.33a 70a 59 1,476a 126a 19a 108a 30a 2,310a

9 Taiken 9 
0 6.00a 0.33a 27.4a 13.50a 75a 66a 1,335a 120a 18a 106a 28a 2,170a

90 5.95ab 0.33a 26.2a 14.97a 74a 64a 1,275a 119a 17a 89a 24a 1,887a
150 5.81ab 0.33a 26.8a 16.80a 75a 55b 1,253a 112a 17a 81a 25a 2,054a
210 5.75b 0.34a 26.7a 17.27a 76a 53b 1,306a 118a 17a 86a 27a 2,324a
270 5.77ab 0.35a 26.0a 17.27a 73a 56b 1,300a 118a 17a 88a 26a 2,227a

10 Taichung Sen 10a 
0 5.96a 0.31c 28.1a 15.17a 75a 53a 1,305a 111a 18a 103a 31a 2,334a

90 5.76b 0.32bc 28.6a 14.20a 69ab 52ab 1,278a 109a 17a 82a 26a 2,044a
150 5.72b 0.35abc 26.5a 13.97a 69ab 46ab 1,328a 117a 17a 77a 27a 2,299a
210 5.62b 0.40a 27.7a 14.90a 69ab 40b 1,283a 110a 16a 76a 27a 2,306a
270 5.75b 0.38ab 26.7a 17.30a 66b 46ab 1,286a 111a 17a 86a 28a 2,388a

* 5%  

 

N 
kg ha-1 

pH EC O.M. IN Bray 1 1.0 M NH4OAc 0.1 M HCl 
1:1 1:5   P K Ca Mg Cu Mn Zn Fe 

 dS m-1 g kg-1  mg kg-1 
11 Tainan 11 

0 6.40a* 0.29a 27.6a 15.63a 82a 49ab 1,566a 154a 20a 120a 30a 2,463a
90 6.32a 0.32a 28.1a 16.33a 88a 52a 1,607a 158a 19a 98ab 30a 2,316a

150 6.19a 0.30a 30.2a 17.73a 88a 43bc 1,516a 149a 18a 83b 29a 2,297a
210 6.03a 0.34a 28.9ab 15.40a 87a 39c 1,476a 143a 19a 86b 30a 2,213a
270 6.05a 0.38a 27.0b 14.70a 83a 40c 1,419a 150a 18a 89ab 29a 2,289a

9 Taiken 9 
0 6.22a 0.36a 29.3a 14.70a 83b 49a 1,547a 94a 19a 98a 28a 2,634a

90 6.00a 0.34a 29.0a 14.93a 87b 47a 1,411ab 79a 15a 72b 25ab 2,439b
150 6.08a 0.30a 28.2a 16.33a 87b 45a 1,414ab 75a 16a 59b 23b 2,278b
210 6.01a 0.29a 27.9ab 13.30a 94a 45a 1,292b 63b 17a 66b 24ab 2,394b
270 6.01a 0.31a 27.0b 14.47a 86b 43a 1,326ab 68b 18a 79ab 26ab 2,439b

10 Taichung Sen 10 
0 6.38a 0.21b 24.9ab 16.34a 79a 39a 1,257a 66a 17a 75a 25a 2,019a

90 6.16ab 0.31ab 24.4ab 15.77ab 77a 38a 1,327a 79a 17a 62a 25a 2,053a
150 5.88ab 0.30ab 25.9a 12.60ab 76a 38a 1,209a 73a 16a 52a 24a 1,994a
210 6.00ab 0.31ab 23.7b 11.90ab 73a 28b 1,232a 74a 15a 50a 22a 1,891a
270 5.78b 0.40a 25.6ab 10.97b 72a 37a 1,325a 81a 17a 71a 26a 2,089a

* 5%  



 

29 

11

0.33 dS m-1 270 0.38 dS m-1 

10 0.31 dS m-1 210 270

0.40 0.38 dS m-1 ( ) 10

0.21 dS m-1 270 0.40 dS m-1 ( )

26.0~30.0g kg-1

23.7~30.2g kg-1 13.5~20.97 mg kg-1

 

 

 

0 90 150 210 270

11 97.62 137.68 168.38 198.21 191.04 22.91~37.66

143.21~284.97 9 94.53~185.53 22.13~36.64

151.69~275.35 10 101.65~189.93

30.16~49.27 181.27~301.40 11

210 198.21 0 90

97.62 137.68 9 270

185.53 0 90 94.53 123.24

10 270

189.93 0 90 101.65 150.63

11 210 37.66

0 90 22.91 28.75 9

150 36.64 0

90 22.13 27.07 10

210 49.27 30.16

11 210 284.97

0 90 270 143.21 219.38 222.92

9 150 275.35  
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N 
(kg ha-1) 

 
(kg ha-1) (kg ha-1) (kg ha-1) (%) (Ag) 

(kg kg-1) 
(PE) 

(kg kg-1) 
11  Tainan 11 

0 97.62c* 22.91c 143.21c - - - 
90 137.68b 28.75b 219.38b 44.51 15.29 10.01 

150 168.38ab 34.47a 248.37ab 47.17 14.81 30.54 
210 198.21a 37.66a 284.97a 47.90 10.08 20.80 
270 191.04a 34.40a 222.92b 34.60 6.07 19.56 

9  Taiken 9 
0 94.53c 22.13b 151.69b - - - 

90 123.24b 27.07b 215.62ab 31.93 9.99 7.21 
150 174.28a 36.64a 275.35a 53.19 13.76 25.46 
210 181.10a 32.60a 254.19a 41.24 7.81 20.21 
270 185.53a 35.28a 256.21a 33.71 2.93 6.31 

10  Taichung Sen 10 
0 101.65c 30.16b 181.27b - - - 

90 150.63b 45.84a 251.13a 54.43 16.46 9.9 
150 173.78ab 46.70a 301.40a 48.08 10.93 23.66 
210 187.78a 49.27a 267.29a 41.01 7.81 20.12 
270 189.93a 47.89a 273.24a 32.70 5.29 16.70 

* 5%  

151.69 10

150 301.40 181.27

(apparent N use efficiency) 

(ANUF) 11 11 34.60~47.90%

210 47.90% 9 -31.93~53.19%

150 53.19% 10 32.7~ 

54.43% 90 54.43%

(agronomic efficiency)(Ag)(kg kg-1) 11

6.07~15.29 kg kg-1 90 15.29 kg kg-1 9

2.93~13.76 kg kg-1 150 13.76 kg kg-1 10

5.29~16.46 kg kg-1 90 16.46 kg kg-1

(physiological efficiency)(PE) (kg kg-1) 11



 

31 

10.01~30.54 kg kg-1 150 30.54 9 6.31~25.46 

kg kg-1 150 25.46 kg kg-1 10 9.9~23.66 kg kg-1

150 23.66 kg kg-1  

 

0 90 150 210 270

11 77.38 94.58 106.49 129.34 140.67 18.44~26.27

136.91~200.34 9 74.71~134.88 17.43~23.06

133.54~196.36 10 101.42~160.91

25.59~33.99 151.24~304.93 11

270 140.67 0 90 150

77.38 94.58 106.49 9 270

134.88 0 90

74.71 88.72 10 270

160.91 0 90 101.42

117.82 11 270

26.27 0 90 18.441 19.55

9 210 25.73

0 90 150 270 17.43 18.74 22.15 23.06

10 210 33.99

25.59 11

270 200.34 0  90

136.91 139.86 9 270

196.36 0  90 13.54

145.01 10 210

304.93 151.24

(apparent N use efficiency)(ANUF)

11 19.11~24.74% 210
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24.74% 9 -15.56~22.99% 210

22.99% 10 18.22~28.33% 210

28.33% (agronomic efficiency) (Ag) 

(kg kg-1) 11 3.12~4.91 kg kg-1 210

4.91 Kg/Kg 9 3.01~6.21 kg kg-1 150

6.21 kg kg-1 10 -1.49~1.28 kg kg-1 210

1.28 kg kg-1 (physiological  

efficiency)(PE) (kg kg-1) 11 14.9~23.16 kg kg-1 150

23.16 kg kg-1 9 13.49~79.57 kg kg-1 90

79.57 kg kg-1 10 -7.37~27.08 kg kg-1 150

27.08 kg kg-1  

 

N 
(kg ha-1) 

 
(kg ha-1) 

 
(kg ha-1) 

 
(kg ha-1) (%) (Ag) 

(kg kg-1) 
(PE) 

(kg kg-1) 
11  Tainan 11 

0 77.38d* 18.44b 136.91b  - - 
90 94.58cd 19.55b 139.86b 19.11 3.53 20.57 

150 106.49bc 23.57a 173.04ab 19.40 4.41 23.16 
210 129.34ab 24.80a 197.58a 24.74 4.91 20.06 
270 140.67a 26.27a 200.34a 23.44 3.12 14.90 

9  Taiken 9 
0 74.71c 17.43c 133.54b - - - 

90 88.72bc 18.74c 145.01b 15.56 5.88 79.57 
150 109.00ab 22.15b 173.14a 22.86 6.21 27.08 
210 122.99a 25.73a 187.84a 22.99 4.28 19.08 
270 134.88a 23.06b 196.36a 22.28 3.01 13.49 

10  Taichung Sen 10 
0 101.42c 25.59b 151.24b - - - 

90 117.82bc 29.37ab 215.60ab 18.22 0.94 -0.94 
150 136.44ab 30.58a 271.48a 23.35 -0.32 27.08 
210 160.91a 33.99a 304.93a 28.33 1.28 4.69 
270 156.47a 32.00a 293.32ab 20.39 -1.49 -7.37 

* 5%  
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N 

(kg ha-1) 
 

(kg ha-1) 
 

(kg ha-1)
 

(kg ha-1)
 

(kg ha-1)
 

(kg ha-1) 
 

(kg ha-1)
11 Tainan 11

0 5,714b* 97.62c 22.91c 143.21c 43.58b 16.63d
90 7,103a 137.68b 28.75b 219.38b 42.40b 23.92c 

150 7,936a 168.38ab 34.47a 248.37ab 53.53ab 26.78bc
210 7,831a 198.21a 37.66a 284.97a 69.18a 31.76a
270 7,354a 191.04a 34.40a 222.92b 64.58ab 31.73ab

9 Taiken 9
0 5,714b 94.53c 22.13b 151.69b 47.29b 21.47b 

90 6,614ab 123.24b 27.07b 215.62ab 61.41a 26.99b
150 7,778a 174.28a 36.64a 275.35a 70.93a 34.50a
210 7,354a 181.10a 32.60a 254.19a 64.77a 33.36a 
270 6,508ab 185.53a 35.28a 256.21a 69.27a 35.59a

10  Taichung Sen 10 
0 6,243b 101.65c 30.16b 181.27b 44.08b 20.00c

90 7,725a 150.63b 45.84a 251.13a 67.03a 29.40b
150 7,884a 173.78ab 46.70a 301.40a 74.54a 34.86a 
210 7,884a 187.78a 49.27a 267.29a 77.68a 36.83a
270 7,672a 189.93a 47.89a 273.24a 73.80a 36.76a

* 5%  

 
N 

(kg ha-1) 
 

(kg ha-1) 
 

(kg ha-1)
 

(kg ha-1)
 

(kg ha-1)
 

(kg ha-1) 
 

(kg ha-1)
11  Tainan 11 

0 3,529c* 97.62c 22.91c 143.21c 57.60b 22.37c
90 3,846c 137.68b 28.75b 219.38b 55.85b 24.33c

150 4,190b 168.38ab 34.47a 248.37ab 71.58a 30.94b 
210 4,561a 198.21a 37.66a 284.97a 73.48a 35.07a
270 4,370ab 191.04a 34.40a 222.92b 72.13a 34.23a

9 Taiken 9
0 3,238b 94.53c 22.13b 151.69b 53.97c 25.19c

90 3,767a 123.24b 27.07b 215.62ab 58.80c 27.26c 
150 4,169a 174.28a 36.64a 275.35a 69.84b 33.08b
210 4,138a 181.10a 32.60a 254.19a 72.64b 38.11a
270 4,053a 185.53a 35.28a 256.21a 82.91a 41.65a 

10 Taichung Sen 10
0 4,016a 101.65c 30.16b 181.27b 86.70a 33.17b 

90 4,100a 150.63b 45.84a 251.13a 80.45a 35.75b
150 3,968ab 173.78ab 46.70a 301.40a 92.02a 44.62a
210 4,000a 187.78a 49.27a 267.29a 97.17a 50.12a 
270 3,614b 189.93a 47.89a 273.24a 94.08a 47.26a

* 5%  
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0 90 150 210 270

2 1

11

150 7,936 9

150 7,779 10

150 210

7,884 11 210

4,561 9 150

4,169 10 90

11 210

9 150 10

90

31.93~54.43% 15.56~28.33%

2.93~16.46 Kg Kg-1 -1.49~6.21 Kg Kg-1  

 

1.   2003    

p.121-132    105   

 

2.   2003  

  p.105-120    

105    

3.   2013    

p.165-173    

115    
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4.   1967  

15(1,2): 59-62

5.   1968   66(9,10): 

251-254

6.   1967  ( )

 19(3): 26-41

7.   1971  

 20(1): 1-20

8.   2004  11  45: 

1-25

9.   1983  

p.237-239   71

10.   1988  

 23: 30-36

11.   2008  

 45(5): 915-924

12.   2010  

 26(13): 230-234

13.   2011  

 20(2): 77-80

14.   2004  

15.   1984  

  p.1-16  16

16.   1993  

 9: 73-82
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17. Ronald J. Buresh.  

2008     

41(2): 470-479  

18.   1985    

 34: 410-421  

19.   1976    

 

20.   1969     

21.   1968     4(1): 12-20  

22.   1996  

 1.

   45(3): 203-217  

23. Choudhory, A. T. M. A. and I. R. Kennedy. 2005. Nitrogen fertilizer losses from 

rice soil and control of environmental pollution problems. Communications in Soil 

Science and Plant Analysis. 36: 1625-1639. 
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*  

 

300

( ) 101 102

9 194 10 3

240 300

16 21 25 101 1 2

102 1

101 1

21

101 1 2

21 240

 

 

 

(Oryza sativa L.)
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( ) ( )

( 1991 Efferspm et al., 1985)

(Lu 

et al., 2006) ( )

 

( )

( 2004)

( )

(

1978 2004)

(canopy)

( 2009 2011 Maddonni et al., 2001 Bhular et al., 2002)

(2004)

( )

 

( 1996)
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(1983)

240~300 g ( 2006)

280~320

300

(

)  

9 194 10

 

 

 

16 21 25 3

240 300 2 101 1 2

101 1 2

101 1

( ) 3 6 101 1 2

1 ( )

13.92~17.48 108.06~126.73

84.92~94.31% 24.92~27.32

5,732~6,884 2 ( ) 14.37~20.3

95.09~102.03 79.32~82.94%

23.37~24.33 4,174~4,802
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1 21 240 2

21 300 1 2

21 ( )  
(101 ) 

   
( / ) 

 
( ) 

 
(%) 

 
( ) 

 
( ) 

 

16  
21  
25  

6071 
6800 
5879 

13.77b 
15.85a 
15.63ab 

91.57 
92.95 
93.36 

25.81 
26.74 
25.22 

112.88b 
116.61ab 
122.21a 

240  6294 14.73 91.76b 25.85 118.13 
300  6147 15.79 94.21a 25.77 111.9 

9 6327b 
5852c 
6733a 

16.02a 
15.31ab 
13.33b 

92.62b 
95.53a 
88.27c 

27.67a 
23.91c 
26.32b 

102.77c 
113.42b 
144.64a 

194 
10 

 

16  4392 14.79c 81.38 24.30 95.73 
21  4641 16.70b 80.66 23.67 99.05 
25  4201 20.06a 82.29 23.69 99.20 
240  4351 16.93 81.46 23.80 97.09 
300  4472 17.44 81.42 23.98 98.90 

9 3967b 14.59b 80.50a 25.44a 97.52 
194 4519a 18.54a 86.02a 21.34c 99.99 

10 4749a 18.42a 77.81b 24.88b 96.47 
LSD ( 0.05)  

(101 ) 

   
( / ) 

 
( ) 

 
(%) 

 
( ) 

 
( ) 

 
16  240 5738a 13.92 89.92 26.27b 111.29 

300 6449b 14.19 94.31 25.38a 108.06 

21  240 6884 14.90 92.23 27.32 117.34 
300 6702 17.48 94.19 25.94 110.26 

25  240 5876 15.47 93.34 24.92 126.73a 
300 5732 15.71 94.13 25.09 117.39b 

 

16  240 4344 14.37 82.13 24.27 96.32 
300 4439 15.22 80.62 24.33 95.09 

21  240 4480b 16.59 79.32 23.37 96.07 
300 4802a 16.81 82.00 23.97 102.03 

25  240 4229 19.82 82.94 23.76 98.82 
 300 4174 20.30 81.65 23.63 99.58 

LSD ( 0.05)  
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(101 ) 

   
( / )

 
( ) 

 
(%) 

 
( ) ( ) 

 

16  
9 6077ab 14.11 90.21 27.79a 96.47b 
194 5727b 15.06 95.45 23.79c 100.24b 

10 6579a 11.33 87.79 25.88b 156.44a 

21  
9 7016ab 18.50a 93.11a 27.91ab 103.49b 
194 6267b 14.83b 95.62a 24.81b 114.97ab

10 7278a 13.42b 88.69b 27.86a 138.74a 

25  
9 5887ab 15.44 94.54a 27.32a 108.35c 
194 5563b 16.06 95.54a 23.13c 125.04b 

10 6342a 15.25 88.34b 25.21b 138.74a 

 

16  
9 4145 12.95b 79.38b 24.97a 93.87b 
194 4502 15.22a 86.24a 21.30b 101.75a 

10 4529 16.22a 78.51b 24.75a 91.57b 

21  
9 4086b 14.39b 80.16b 25.42a 97.63 
194 4751a 17.45ab 85.97a 20.80b 103.85 

10 5085a 18.28a 75.86b 24.86a 95.67 

25  
9 3670b 16.45b 81.97b 25.31a 101.06 
194 4303a 22.95a 85.84a 21.23b 94.38 

10 4631a 20.78a 79.07b 24.86a 102.16 
LSD ( 0.05)  

102

140 ( ) 280 (

) 102 1

(280 kg N ha-1)

(140 kg N ha-1)

( ) 3

6 102 1

(140 kg N ha-1) ( )

13.41~20.41 92.3~103.99

86.36~90.5% 24.27~25.2
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5,481~5,755 (280 kg N ha-1) ( )

17.52~23.74 89.02~109.16

68.22~78.15% 23.36~24.47  

4,590~5,175 (140 kg N ha-1)

21 300 (280 kg N ha-1) 16

240

(140 kg N ha-1) 21

(280 kg N ha-1) 16 (

)  

(102 1
) 

(140  kg N ha-1) (280  kg N ha-1) 

 
 

( / 
) 

 
( ) 

 
(%) ( ) ( ) 

( /
) ( ) 

 
(%) 

 
( ) ( ) 

16  
21  
25  

5519 13.83b 87.46 24.89 93.68 4947 18.20b 75.69 23.91 89.07
5709 19.70a 88.30 24.29 103.33 4742 21.15a 71.80 23.67 120.33
5592 20.30a 89.45 24.53 98.93 4759 22.43a 76.57 23.62 100.09

240  5591 17.74 88.84 24.63 96.61 4822 21.33 76.92 23.88 112.25
300  5623 18.15 87.97 24.51 100.68 4810 19.85 72.45 23.59 94.08

9 5387b 18.46a 89.78a 25.50a 85.14b 5017b 21.28a 70.84b 25.06a 81.20
194 5208b 19.76a 91.21a 22.30b 91.43b 5573a 22.33a 71.95b 20.70b 117.66

10 6226a 15.61b 84.23b 25.92a 119.37a 3858c 18.18b 81.28a 25.44a 110.63
LSD ( 0.05)  

(102 1 ) 
 (140  kg N ha-1) (280  kg N ha-1) 

 
 

( /
) 

 
( ) (%) ( ) ( )

( /
) ( ) 

 
(%) 

 
( ) ( ) 

16  240  5481 13.41 88.87 25.20 92.30 5175 17.52 77.22 24.47 89.12 
300  5558 14.29 86.36 24.57 95.07 4719 18.90 74.16 23.36 89.02 

21  240  5664 19.63 87.46 24.27 102.66 4590 22.74 75.39 23.48 109.16
300  5755 19.78 89.14 24.31 103.99 4894 19.56 68.22 23.75 91.49 

25  240  5629 20.19 90.5 24.41 94.87 4664 23.74 78.15 23.68 98.47 
300  5556 20.41 88.4 24.65 102.99 4853 21.11 74.99 23.66 101.71

LSD ( 0.05)  
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(102 1 ) 
 (140  kg N ha-1) (280  kg N ha-1) 

 
 

( /
) 

 
( ) (%) ( ) ( )

( /
) ( ) 

 
(%) 

 
( ) ( ) 

16  9 5260b 15.67a 88.41a 24.46a 80.60b 5096a 18.06 73.73 25.03a 82.05b
194 5252b 13.5ab 92.33a 23.27b 83.45b 5876a 19.56 73.22 21.31b 77.53b

 10 6083a 12.33b 81.65b 25.93a 117.00a 3869b 17.00 80.11 25.42a 107.63a

21  
9 5445b 20.06ab 89.81 25.68a 84.16b 4963a 22.28 61.69b 25.04a 73.96
194 5289b 22.11a 88.94 21.45b 98.51b 5443a 22.22 73.31ab 20.25b 108.82

10 6394a 16.94b 86.15 25.75a 127.31a 3820b 18.95 80.42a 25.57a 108.21

25  9 5458b 19.67b 91.10a 25.35b 90.68b 4991a 23.5ab 77.09ab 25.12a 87.60b
194 5120b 23.67a 92.36a 22.17c 92.33b 5400a 25.22a 69.31b 20.53b 96.64b

10 6200a 17.56b 84.88b 26.07a 113.79a 3884b 18.56b 83.31a 25.35a 116.04a
LSD ( 0.05)  

 

21

2  

 

101 1

21

1

( ) 101 2

( )

( )  
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(101
1 ) 

 
  

(%) (%) (%) (%) 
 

(%) 
 

16  81.30 69.77 63.89 0.40 17.09 6.14 89.44 
21  81.74 69.89 63.65 0.39 16.91 6.42 90.31 
25  81.29 69.38 63.60 0.36 17.13 6.35 90.25 
240  81.45 69.61 63.27 0.40 17.03 6.31 89.63 
300  81.43 69.74 64.16 0.36 17.04 6.30 90.38 

9 82.89a 71.15a 63.88a 0.77a 15.74b 6.24a 88.75a 
194 81.33a 69.42a 64.96a 0.08b 16.68a 5.94a 95.11a 

10 79.19b 67.93b 61.06b 0.14b 18.18a 6.92b 83.58b 
LSD ( 0.05)  

 

(101
2 ) 

 
  

(%) (%) (%) (%) (%) 
16  80.41 71.47 64.59 0.23 18.77 6.30 86.72 
21  80.38 71.29 64.21 0.28 19.11 6.16 86.83 
25  80.35 71.14 63.95 0.24 19.22 6.21 87.17 
240  80.32 71.25 64.09 0.26 19.04 6.20 88.30 
300  80.44 71.35 64.41 0.25 19.03 6.25 85.52 

9 82.52a 73.60a 66.08a 0.47a 18.64b 5.95b 88.33b 
194 80.00b 70.48b 65.19a 0c 19.73a 5.68c 94.00a 

10 78.62c 69.82c 61.49b 0.29b 18.73b 7.05a 78.39c 
LSD ( 0.05)  

 

( 1981 Miller et al., 1991 )
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(

1985) (140 N-kg/ha ) ( )

21 25 (1981)

 (1985)

( ) 1 2 21

25

1

2

21 240 300

( )  

21 ( )  

( 1996 2001)

94 100~140 kg N ha-1 90~120 kg 

N ha-1

102 (280 kg N ha-1) 102 1

(140 kg N ha-1) ( )
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2

 

( )

1 2

 

( 2006)

(Huang and Lur,2000)

28 (Nagata et al.,2004)

 ( )

101 1 (21 )

( ) ( )

1 28

( )

25

( )

101

2 ( )

(16 ) ( )  2

1

( )
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240 21 (120~140 kg N ha-1)
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ACC

ACC (6,7,8) ACC Itai 1999

2 ACC PPACS1 PPACS2(3) 2003

PPACS1 PPACS2 CAPS (cleaved amplified polymorphic sequences)

A B (4)

A

( AAbb Aabb) A B ( aaBb

aaBB) A B (

aabb) (4) Itai 2005 CAPS 32
(5) 2008 152
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A PCR 2.2 kb A

1.57 kb 0.63 kb a

2.2 kb B PCR 2.15 kb B B

0.35 kb 0.83 kb 1.06 kb 1.18 kb b 1.06 

kb 1.18 kb  

A (Ax)

(aa) (aa) (aa) 1 (aa) 2 (aa) 3 (aa)

F1 aa Aa  

B (Bx) (bb)

(Bx) (bb) 1 (Bx) 2 (Bx) 3 (Bx)

1 2 3
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bb Bx F1 bb

Bb  

F1 358

96 AaBb: 61 Aabb: 

102 aaBb: 144 aabb: 51 17.0% 28.5% 40.2%

14.2% aabb AxBx F1

51 aabb AaBb  

4 F1

61AaBb:102Aabb:144aaBb:51aabb Chi-square

X2=48.01 > 3.84 ( =0.05, df=1) A

B F1 Ab aB

AB ab A b a B

31.3%  

 

ACC AaBb A

b a B

aabb

F1 AaBb aabb 17.0%

14.2% (AB Ab) 45.5%

(aaBb aaBB) 40.2% aabb 14.2%
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(Vitis vinifera L. × V. labruscana Bailey cv. Kyoho) 13

2 30 5 6

( ) ( )

( )

23 W LED 10 W 3×3 m 3×6 m 1

1.5 m

6 10 p.m.~4 a.m.

28 44~50 cm

( )

1.

2.

13~15

=( - )/ ×100%

(1) 15 g

(2)

(3)

(4)

= ( )/( - ) g
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3 9
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 (Titronic basic, Schott Gerate GMBH, Germany) NaOH

100 ml %  

(6) CoStat programming 6.2 (CoHort Software, Berkeley, CA, U. S. 

A.) LSD (least significant 

difference, LSD)  

 

44~50 cm 6 12 21 1
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2~3% 3 3 m 3%

2 3 3 m 3 6 m
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38.9% 9.6~27.7% LED 3 6m

27.7%
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1/5

 

 

LED 3 3m

30.1cm 3.5cm 2 LED
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38% LED 3 6m 27% 1/5

 

28 ‘ ’
 

Treatments  Shoot length (cm)1 Internodes/shoot Inflorescence 
length (cm) 

CK  43.6c2 12.7b 6.5b 
Energy efficient 
bulb-white  

3 3m 62.3b 16.0a 7.9ab 
3 6m 68.8ab 15.9b 8.6a 

LED white 
 

3 3m 73.7a 16.1b 8.7a 
3 6m 71.2ab 15.6b 7.8ab 

1Means shoot length after lighting- shoot length begin lighting. 
2Means separation with columns by LSD test at P 0.05. 
 

28 ‘ ’  

Treatments Calyptra 
(No./cluster)

Berries 
(No./cluster) Fruit set (%) Ratio of 

Seedless (%)
CK  266.1b1 28.7a 10.6b 10.4a 
Energy efficient 
bulb-white  

3 3 m 262.1b 35.6a 13.6a 0.3b 
3 6 m 293.4ab 38.3a 13.1a 0.4b 

LED white 
 

3 3 m 287.6ab 35.3a 12.4ab 0.8b 
3 6 m 330.0a 38.2a 12.3ab 2.0b 

1Means separation with columns by LSD test at P 0.05. 
 

28 ‘ ’  

Treatments Cluster 
weight (g) 

Berries 
weight (g) 

TSS 
( Brix) 

Acidty 
(%) 

CK  246.8b1 8.3c 18.7a 0.7a 
Energy efficient 
bulb-white  

3 3 m 303.0ab 9.1bc 18.2a 0.7a 
3 6 m 342.0a 10.1ab 18.2a 0.7a 

LED white 
 

3 3 m 342.3a 9.8ab 18.3a 0.7a 
3 6 m 285.8ab 10.6a 18.7a 0.7a 

1Means separation with columns by LSD test at P 0.05. 
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‘ 2 ’  

 

‘ 2 ’ ‘P43’ 90 ‘ 5’

‘600-14’ 8

‘T11A’ 93 ‘FM1-C-01-69’ ( ) 1 95

(94112) 96 ( 2 ) 97 P43 3

99

5

‘T5B’

89 ‘ 11’ ‘ 7’ 9

96

‘P43’×‘T5B’ ( 2 )

 

‘ 2 ’ 4.4

28.8 65.1 11.7

4~10 60 1.1

72 1.8 4.8~5.2 
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(1,7)

(section)(6,8)

200 300 (4)

Matsui Nursery 13

2012

( ) 500

500 1,000  

2 3

12

 

11 3 (5) 11 12
(1) 2 3

(Formidible Type) 9 11

(Phalaenopsis Type) (2)

2007

(9.84%) (13.84%) (14.3%)

( Second Love ‘Tokimeki’, 4.69%) (Angel Baby ‘Green 

Ai’, 1.41%) ( Hamana Lake ‘Dream’, 1.31%

(Snowflake‘ Otome’, 1.16% (3)
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2003 2004
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2 (Den. Tdares Angel Emperor ‘Taichung No. 2 Redbird’) Den. 

Angel Baby ‘Love Pocket’ Den. Red Emperor ‘Prince’
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3 Den. Oriental Smile ‘C12’ Den. Yellow Ribbon

 

 

1 Den. Hamana Lake ‘Dream’ 2004

 

2 Den. Angel Baby ‘Love Pocket’ Den. Red Emperor 

‘Prince’ 2005 2

8 2006 7

2008 3 5

2009 3 9cm

2013

2012 9 21 (RHS)  

3 Den. Oriental Smile ‘C12’ Den. Yellow Ribbon

2004 3 10

12

2008 3 5

2009 3 9cm 2013

2013 6

6  

 

1. 2012 1~4  

2. 1 Den. Hamana Lake ‘Dream’ ( )

2 Den. Chian-Tzy Wavenes ‘CT. Asai’ 3

Den. Lemonade  

3. 625

3.2  
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春石斛蘭｀臺中1號新夢幻＇ 春石斛蘭｀臺中2號紅雀＇

春石斛蘭｀臺中3號金島＇
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Onc. Gower Ramsey ‘Honey Angel’ Onc. Tdares Golden Mine ‘Taichung No. 1 

Gold Coins’

500 ppm

 

Oncidium fertilizer macroelement 

 

101 5.5 (6)

(5) Hew & Yong
(9)

1 2

( )
(7)  
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(2)

1
(8)

 

 

 

 

( )  

Onc. Gower Ramsey ‘Honey Angel’ Onc. Tdares Golden Mine 

‘Taichung No. 1 Gold Coins’ 12

10 (2012/03/16) 128

 

( )  

( 1-07 21.0%) (

3-01 60.0%) H3PO4 ( )

N P K N P K (ppm)

T1 ( ) 400 87 166 T2 ( ) 100 87 166 T3 ( ) 400



102  

84 

174 332 T4 ( ) 200 174 332 T5 ( ) 200 87 166

 

25 2012/03/16 2012/06/01

10  

( )  

75

( 75 )

N P

K  

1.  

2. L2  

3. L2  

4. 

 

5.  

6.  

7. 

70 48  

8. (N P K) ( )

pH EC

1 20  

( )  

CoStat 6.1 (CoHort software, U.S.A.)

(analysis of variance, ANOVA) (least 

significant difference, LSD)  
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( ) pH EC  

pH EC

‘Honey Angel’ pH (5.44

5.74) ‘Taichung No. 1 Gold Coins’ (4.59 5.46)

EC ( 633 676 619 753 

S·cm-1)  

pH EC
 

Table 1. Effect of different fertilizer formulae on pH, EC, and the concentration of N, P, 
and K element in sphagnum moss after experiment 

Treatments1 pH EC 
( S·cm-1) 

N P K 
(%) 

 Onc. Gower Ramsey ‘Honey Angel’ 
T1 4.39 438 bc2 0.45 ab 0.60 cd 0.11 d 
T2 5.44 413 c 0.37 bc 0.57 d 0.06 e 
T3 4.36 633 a 0.47 a 1.45 a 0.28 a 
T4 4.76 676 a 0.32 c 0.89 b 0.18 b 
T5 4.84 530 ab 0.40 abc 0.71 c 0.14 c 
CK 5.74 464 b 0.34 bc 0.25 e 0.05 e 

 Onc. Tdares Golden Mine ‘Taichung No. 1 Gold Coins’ 
T1 4.14 510 ab 0.53 a 0.80 c 0.13 c 
T2 4.15 432 b 0.54 a 0.93 c 0.12 c 
T3 3.76 619 ab 0.55 a 1.24 b 0.22 b 
T4 3.75 753 a 0.53 a 1.85 a 0.40 a 
T5 4.59 436 b 0.47 a 0.93 c 0.06 d 
CK 5.46 322 bc 0.31 b 0.31 d 0.02 e 

1 T1: N:P:K = 400:87:166; T2: N:P:K = 100:87:166; T3: N:P:K = 400:174:332; T4: N:P:K = 
200:174:332; T5: N:P:K = 200:87:166; CK: N:P:K = 0:0:0. 

2 Mean separation within column by LSD test at P 0.05. 

‘Honey Angel’ ‘Taichung No. 1 Gold Coins’

(9)  
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( )  

‘Honey Angel’ 75 17.4~20.6 cm ( )

‘Taichung No. 1 Gold 

Coins’ ‘Taichung No. 1 Gold 

Coins’  

 

 

 
Fig. 1. Effect of different fertilizer formulae on the plant height of seedlings of 

Oncidium. 
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Table 2. Effect of different fertilizer formulae on the growth characters of seedlings of 

Oncidium 

Treatments1 
Survival rate 
after 75 days 

(%) 

Leaf Pseudobulb 
thickness 

(mm) 

No. of 
root Length 

(cm) Width (cm) No. 

 Onc. Gower Ramsey ‘Honey Angel’ 
T1 
T2 
T3 
T4 
T5 
CK 

92 
100 
100 
96 

100 
100 

15.5 a2 
15.8 a 
14.4 b 
16.5 a 
16.0 a 
14.4 b 

0.83 b 
0.87 a 
0.77 c 
0.89 a 
0.80 bc 
0.77 c 

10.9 c 
11.2 bc
10.3 d 
12.0 a 
11.5 b 
11.2 bc

4.8 c 
5.1 bc 
2.7 d 
5.8 a 
5.5 ab 
5.9 a 

8.3 c 
9.3 b 
6.0 d 
9.6 ab
9.8 ab

10.0 a 
 Onc. Tdares Golden Mine ‘Taichung No. 1 Gold Coins’ 

T1 
T2 
T3 
T4 
T5 
CK 

91.7 
100 
87.5 
80.2 

100 
96 

9.7 a 
8.8 ab
8.9 ab
8.3 b 
8.3 b 
9.0 ab

0.75 a 
0.71 ab 
0.70 ab 
0.69 b 
0.73 ab 
0.70 ab 

9.7 c 
11.8 a 
9.9 bc
9.7 c 

10.6 b 
10.5 b 

4.9 bc 
5.3 ab 
4.2 cd 
4.2 d 
4.9 b 
5.7 a 

7.4 b 
9.5 a 
6.7 c 
6.4 c 

10.0 a 
9.9 a 

1 T1: N:P:K = 400:87:166; T2: N:P:K = 100:87:166; T3: N:P:K = 400:174:332; T4: N:P:K = 
200:174:332; T5: N:P:K = 200:87:166; CK: N:P:K = 0:0:0. 

2 Mean separation within column by LSD test at P  0.05. 
 

‘Honey Angel’ ‘Taichung No. 1 Gold 

Coins’

N P K

500 ppm

Wang
(10,1,3)  

Kazuo et al.(11)
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Fig. 2. Effect of different fertilizer formulae on the SPAD value of leavesin seedlings of 
Oncidium. 
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Table 3. Effect of fertilizer formulae on the fresh and dry weight for Oncidium 

Treatments1 Fresh weight (g) Dry weight (g) 
Leaf Root pseudobulb New bud Shoot3 Root New bud

 Onc. Gower Ramsey ‘Honey Angel’ 
T1 
T2 
T3 
T4 
T5 
CK 

0.67 ab2 
0.89 a 
0.54 b 
0.80 a 
0.87 a 
0.67 ab 

0.33 bc 
0.55 ab 
0.29 c 
0.61 a 
0.57 a 
0.57 a 

0.52 bc
0.73 ab
0.36 c 
0.82 a 
0.78 a 
0.85 a 

0.36 bc
0.45 b 
0.22 d 
0.48 b 
0.65 a 
0.26 cd

0.114 ab
0.136 ab
0.100 c
0.145 a
0.136 ab

0.126 abc

0.027 c 
0.043 ab 
0.034 bc 
0.048 a 
0.050 a 
0.051 a 

0.031 bc
0.039 b
0.019 d
0.036 bc
0.054 a
0.026 cd

 Onc. Tdares Golden Mine ‘Taichung No.1 Gold Coins’ 
T1 
T2 
T3 
T4 
T5 
CK 

0.49 ab 
0.68 a 
0.37 b 
0.34 b 
0.67 a 
0.51 ab 

0.20 ab 
0.30 ab 
0.18 b 
0.19 ab 
0.30 ab 
0.31 a 

0.54 abc
0.76 a 
0.42 bc
0.40 c 
0.73 ab
0.57 abc

0.24 b 
0.40 ab
0.21 b 
0.19 b 
0.47 a 
0.38 ab

0.103 a
0.124 a
0.085 a
0.094 a
0.117 a
0.095 a

0.028 ab 
0.034 a 
0.020 b 
0.030 ab 
0.033 a 
0.034 a 

0.027 b
0.044 ab
0.026 b
0.026 b
0.049 a
0.039 ab

1 T1: N:P:K = 400:87:166; T2: N:P:K = 100:87:166; T3: N:P:K = 400:174:332; T4: N:P:K = 200:174:332; 
T5: N:P:K = 200:87:166; CK: N:P:K = 0:0:0. 

2 Mean separation within column by LSD test at P  0.05. 
3 Dry weight of leaf and pseudobulb. 
 

( )  

‘Honey Angel’ ‘Taichung No. 1 Gold Coins’

 

‘Honey Angel’ ‘Taichung No. 1 Gold Coins’
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Onc. Gower Ramsey ‘Honey Angel’
N P K  

Table 4. Effect of different fertilizer formulae on the concentration of N, P, and K 
element of leaf, root, pseudobulb, and new bud for Onc. Gower Ramsey 
‘Honey Angel’ 

Treatments1  N P K 
(%) 

T1 
T2 
T3 
T4 
T5 
CK 

Leaf 

2.03 a2 
1.36 c 
1.70 b 
1.08 d 
1.73 b 
1.26 cd 

0.62 c 
0.56 c 
1.08 a 
0.75 b 
0.62 c 
0.26 d 

3.33 c 
4.18 a 
4.09 a 
3.78 ab 
3.95 ab 
3.59 bc 

T1 
T2 
T3 
T4 
T5 
CK 

Root 

1.47 a 
1.19 b 
1.19 b 
1.29 b 
1.26 b 
0.73 c 

0.49 d 
0.65 c 
0.77 b 
0.96 a 
0.68 bc 
0.20 e 

1.26 d 
1.82 b 
1.14 d 
1.98 a 
1.63 c 
1.54 c 

T1 
T2 
T3 
T4 
T5 
CK 

Pseudobulb 

1.54 b 
1.21 c 
2.31 a 
1.67 b 
1.16 c 
1.58 b 

0.54 b 
0.45 b 
0.79 a 
0.53 b 
0.47 b 
0.22 c 

2.36 d 
2.93 b 
2.95 b 
3.12 a 
2.59 c 
2.52 c 

T1 
T2 
T3 
T4 
T5 
CK 

New bud 

2.99 a 
0.39 d 
2.49 ab 
2.73 ab 
2.16 b 
1.19 c 

0.64 ab 
0.57 b 
0.78 a 
0.77 a 
0.53 b 
0.29 c 

3.80 b 
4.11 ab 
3.40 b 
4.73 a 
3.97 ab 
3.45 b 

1 T1: N:P:K = 400:87:166; T2: N:P:K = 100:87:166; T3: N:P:K = 400:174:332; T4: N:P:K = 
200:174:332; T5: N:P:K = 200:87:166; CK: N:P:K = 0:0:0. 

2 Mean separation within column by LSD test at P  0.05. 
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Onc. Tdares Golden Mine ‘Taichung No.1 Gold 
Coins’ N P K  

Table 5. Effect of different fertilizer formulae on the concentration of N, P, and K 
element of leaf, root, pseudobulb, and new bud for Onc. Tdares Golden Mine 
‘Taichung No.1 Gold Coins’ 

Treatments1  N P K 
(%)

T1 
T2 
T3 
T4 
T5 
CK 

Leaf 

2.36 a2

1.60 bc 
1.95 ab 
1.82 abc 
1.71 bc 
1.37 b

0.48 c
0.40 d 
0.59 b 
0.65 a 
0.35 e 
0.20 f

3.61 cd
4.42 a 
3.33 d 
3.94 bc 
4.13 ab 
3.47 d 

T1 
T2 
T3 
T4 
T5 
CK 

Root 

2.15 a
1.49 bcd 
1.63 bc 
1.27 cd 
1.82 ab 
1.12 d

0.47 c
0.65 a 
0.66 a 
0.66 a 
0.52 b 
0.22 d

1.10 a 
1.53 a 
1.47 a 
1.40 a 
1.25 a 
1.18 a 

T1 
T2 
T3 
T4 
T5 
CK 

Pseudobulb 

2.70 a
1.10 d 
2.14 b 
1.69 c 
1.45 c 
0.84 d

0.75 a
0.65 b 
0.83 a 
0.81 a 
0.55 c 
0.31 d

2.99 bc
3.61 ab 
3.52 ab 
4.04 a 
3.18 bc 
2.66 c 

T1 
T2 
T3 
T4 
T5 
CK 

New bud 

3.55 a
2.29 c 
3.55 a 
2.83 b 
2.10 c 
1.45 d

0.63 b
0.55 b 
0.82 a 
0.80 a 
0.43 c 
0.27 d

3.33 b 
3.80 b 
3.98 b 
4.70 a 
3.61 b 
2.95 b 

1 T1: N:P:K = 400:87:166; T2: N:P:K = 100:87:166; T3: N:P:K = 400:174:332; T4: N:P:K = 
200:174:332; T5: N:P:K = 200:87:166; CK: N:P:K = 0:0:0. 

2 Mean separation within column by LSD test at P  0.05. 
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LCR13

LCR13

2272 kg/ha

80 cm  

 

(Ricinus  communis L.)

(Euphorbiaceae)

300

80%(1,4)

(3)

-18 -40
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500~600

3000 (2)  

 

 

102 1 28

102 3 7 110 LCR13 20

LCR13 180 cm

LCR13 96.5 cm

67.9 LCR13 34.7 LCR13

LCR13 2272

 

102 ( ) 

  
(cm) 

 
(cm) (cm) ( ) (g) (kg/ha) 

 188.1 a1 96.5 a 24.0 b 31 b 67.9 a 576 b 
LCR13 180.7 a 73.9 b 46.5 a 243 a 34.7 b 2272 a 
LSD 5% ns 16.5 5.0 41.6 11.5 631.8 
1Means separation within columns by LSD test at p 0.05. 
 

102 ( ) 

  
(cm) (cm) (cm) ( ) 

 
(g) (kg/ha) 

 303.7 a1 187.9 a 37.2 a 81 b 45.3 a 950 a 
LCR13 190.3 b 134.9 b 41.0 a 224 a 30.7 b 1882 a 
LSD 5% ns 16.5 5.0 41.6 11.5 631.8 
1Means separation within columns by LSD test at p 0.05. 
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( )

LCR13

149.8 cm 180 kg/ha (177.6 cm)

180 kg/ha 39.1 g

 

 

  
(cm) (cm) (cm) ( ) 

 
(g) (kg/ha) 

N0 149.8 b1 67.4 a 39.1 a 204 a 34.3 ab 1866 a 
N1 172.9 a 81.9 a 38.6 a 185 a 35.4 ab 1708 a 
N2 168.1 a 80.4 a 37.4 a 179 a 33.0 b 1598 a 
N3 177.6 a 77.0 a 40.3 a 190 a 39.1 a 1831 a 

LSD 5% 10.8 ns ns ns 6.1 ns 
1Means separation within columns by LSD test at p 0.05. 
 

( )

90 kg/ha (177.0 cm)

90 kg/ha (41.8 g)

 

1/28 110 cm 100 

cm

60 kg/ha 60 120

180 kg/ha 180 

kg/ha 39.1 g 120 kg/ha 60 kg/ha

120 kg/ha 60 kg/ha
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(cm) (cm) (cm) ( ) 

 
(g) (kg/ha) 

P0 149.8 b1 67.4 b 39.1 a 204 a 34.3 b 1866 a 
P1 168.8 a 74.8 ab 38.8 a 171 a 38.3 ab 1751 a 
P2 168.1 a 80.4 ab 37.4 a 179 a 33.0 b 1598 a 
P3 177.0 a 84.5 a 43.4 a 184 a 41.8 a 2102 a 

LSD 5% 12.6 14.8 ns ns 5.4 ns 
1Means separation within columns by LSD test at p 0.05. 

 

  
(cm) (cm) (cm) ( ) 

 
(g) (kg/ha) 

K0 149.8 b1 67.4 a 39.1 a 204.3 a 34.3 ab 1866 a 
K1 159.6 ab 74.5 a 35.5 a 134.8 a 36.5 ab 1327 a 
K2 168.1 a 80.4 a 37.4 a 178.8 a 33.0 b 1605 a 
K3 169.5 a 82.5 a 42.3 a 183.8 a 40.2 a 2058 a 

LSD 5% 13.3 ns ns ns 6.0 ns 
1Means separation within columns by LSD test at p 0.05. 

 

2/22

110×60 cm (

15,000 )

( 80 cm) 110×80 cm

1,631 kg/ha  

 
 

(cm) 
 

(cm) (cm) (cm) ( ) 
 

(g) (kg/ha) 
60 160 c1 109 a 25.9 b 70 b 29.5 a 931 c 
80 183 ab 108 a 36.8 a 153 a 29.8 a 1631 a 
100 188 a 108 a 41.7 a 163 a 32.1 a 1409 ab 
120 175 b 98 a 40.6 a 157 a 34.4 a 1225 b 

LSD 5% 12.3 ns 5.1 28.4 ns 267.8 
1Means separation within columns by LSD test at p 0.05. 
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Fig. 1. Appearance of Castor Seeds 
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Fig. 2. Concept of Castor Seeder 
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Fig. 3. The Castor Seeder Working on The Farm 
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1 5

101 12 26 102 2 20



 

107 

5 cm 1 cm 1.73 6.57

6.21

 

 
 

Fig.1. The rotary type vertical culture device. 

 
Table 1. The test results of different media depth for coriander by plug trays 

Item Depth of the medium in the plug trays 
1 cm 2 cm 3 cm 4 cm 5 cm 

Number of leaf (No.) 13.00 15.00 18.00 19.90 22.50 
Top fresh weight(g) 4.50 6.99 11.02 18.91 29.55 
Top dry weight(g) 0.75 1.22 2.01 3.11 4.66 
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6~12 hr

24 hr 3
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5~7 80% 16 hr

45%

 

6 2 1 HOBO Pendant

/ (UA-002-64) 1 2 3 4 5 6 1 2

1 2 60 cm

5 min 1/6 (60 ) 30 sec 1 102 8
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6 1 39% 44% 6

30~35 1 2 44.6 48.4
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5:00 A.M.~19:00 P.M. 1/6
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Fig. 2. Compare of daily light integral with 6-suspended trays and 2-control groups. 
 

 
Table 2. The effects of vertical culture on the growth and yield of coriander in spring 

Item 
Plant 
height 
(cm) 

Number of 
Branch 
(No.) 

Fresh 
weight 

(g) 

Yield/plug 
(g) 

Yield 
(kg/4.5m2) 

Rotary type vertical 
culture plug production 29.7 b1 4.9 b 3.2 b 446 a 9.5 (×1.8) 2,3

one-dimensional plug 
production 25.7 c 5.5 ab 1.8 c 246 c 5.3 

soil culture 56.2 a 5.6 a 8.3 a  16.5 
1 Means within each column followed by the same letter(s) are not significantly different at 

P<0.05 level by Fisher's protected LSD test. 
2 Yield of rotary type vertical culture plug production can be further multiplied by 1.8 times 
3 102 /04 /09 planting, 102 /05 /20 harvesting 
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Table 3. The effects of vertical culture on the growth and yield of coriander in summer 

Item Plant height 
(cm) 

Number of 
Branch 
(No.) 

Fresh 
weight 

(g) 

Yield/plug
(g) 

Yield 
(kg/4.5 m2) 

Rotary type 
vertical culture 
plug production 

20.8 a1 5.0 b 1.75 a 224.1 a 4.8 (×1.8)2,3 

one-dimensional 
plug production 17.4 b 5.6 a 1.10 b 153.4 b 3.3 

soil culture 15.8 b 3.9 d 1.21 b  2.4 
1 Means within each column followed by the same letter(s) are not significantly different at 

P<0.05 level by Fisher's protected LSD test. 
2 Yield of rotary type vertical culture plug production can be further multiplied by 1.8 times 
3 102 /05 /20 planting, 102 /06 /25 harvesting 
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( M472399)  

 

80% 70%

 



 

111 

 

1.   2013    

 82: 4-6  

2.   2011     

3.   2011  

       

4.   1994    

 09: 43-47  

5.   1999    

 36: 46-58  

6.   2005    p.415-418      

 



102  

112 

 

 

 

(Zizania latifola Turcz.)

(Helminthosporium zizaniae Nishikado)
102

pH (4.9)

2,500 kg/ha 3,000 kg/ha pH 4.9

5.5 1

pH 5.7

N-P2O5-K2O 398-398-398 kg/ha

1,313-620-756 kg/ha 915-222-358 kg/ha

(2,650kg/ha) (7,650kg/ha) 65.4% 3

 32,540 kg/ha 29,140 kg/ha  340 

kg/ha (+11.7%) 133±18.1 

g 87.9±3.2 g

68.2±19.2 g 41.2±5.7 g

9.8±0.5% 10.9±0.6%

(Uromyces coronatus Yosh.)
(Saccharosyden procerus Matsumura)  
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(Zizania latifola Turcz.) (Gramineae)

(Ustilago esculenta)

(Auxin) (Cytokinin)

2012

1,835 41,644 1,570 (

85.5%) 38,690 ( 92.9%)

2002 26,755 kg/ha 2012 24,642 

kg/ha 7.9%
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20  
Fig. 1. Trap arrangement in the field. Red dots and blue circles represent traps of S. 

litura and S. exigua separately. The distance between each trap was 20 meters. 
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2012 11 2013 1 (a) (b)

( )  
Fig. 2. Cumulative number of captured male of S. litura (a) and S. exigua (b) in inner, 

middle and outer layer during Nov. 2012 to Jan. 2013 (data transformed). There 
was no significant difference between layers. 
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2013 11 2014 1 (a) (b)

( )
 

Fig. 3. Cumulative number of captured male of S. litura (a) and S. exigua (b) in inner, 
middle and outer layer during Nov. 2013 to Jan. 2014 (data transformed). There 
was significant difference between inner layer and outer layer with S. exigua. 
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392,211 ( 30 25 )

27.30% 30.47%

12.81% 17.34% ( )

1551.5 16.62% 84,929,480 21.65%

% %

2,548.82 27.30 119,507,528 30.47 
1,196.03 12.81 68,025,920 17.34 
1,352.59 14.49 52,528,944 13.39 
1,402.63 15.03 46,566,569 11.87 
1,320.26 14.14 43,170,845 11.01 

593.89 6.36 24,437,107 6.23 
308.97 3.31 13,243,514 3.38 
244.82 2.62 11,703,860 2.98 
110.65 1.19 5,199,700 1.33 
146.56 1.57 4,356,258 1.11 
62.45 0.67 2,403,639 0.61 
46.19 0.49 1,035,775 0.26 
0.54 0.01 25,002 0.01 
0.30 0.00 3,360 0.00 
0.18 0.00 2,875 0.00 

9,334.88 100.00 392,210,896 100.00 
101

17

17 7 (

2012 ) 17

14.1 oBrix

0.28% 50
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5g ( ) POLYTRON R PT3100 

(Kinematica AG., Switzerland) -20

C (1997)

C (Merck, Germany) 13

2 Rqflex (Merck, Germany)

(Digital Refractometer DBX-85, ATAGO Co., Ltd., Japan)

(TITRONIC basic, SCHOTT gerate GMBH, 

Germany) NaOH (%)

( )

( ) 70

(Model U-3100, Hitachi 

Inc., Japan) 420 nm Savant AA 

(GBC Scientific Equipment Pty Ltd.)

1 N HCl 1 (Whatman Ltd., UK)

( )

1 g Fibertec System M, 1020 Hot Extractor, 1021 Cold 

Extractor 1.25% (H2SO4) 1.25% (NaOH)

130oC 2 500

3

( )

(Completely Randomized Design, CRD)

5 CoStat 6.2 (CoHort 
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 93.48% 4.72% 1.42% 0.38% 100.00%  

        
 378,000 10,000 3,000 800 194,800  49,000

 (181,000)      (25.15%)
 92.92% 4.72% 1.42% 0.38% 100.00%   

 

378 kg (630 )

198kg
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58 kg 74 oBrix
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49 kg 74 oBrix
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2
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14.56 oBrix
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( )

( ) ( 0.05 0.001
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C  

Treatment 
Fruit 

weightt 
(g) 

Fruit 
height 
(cm) 

Fruit 
width 
(cm) 

oBrix Vit.C 
(ppm) 

Organic 
acid 
(%) 

Crude 
fiber 
(%) 

Organic 896.47 11.10 9.89 14.56 128.64 0.53 3.48 
Conventional 1810.04 17.98 12.07 13.12 190.32 0.74 3.78 
Significant 
(t-test) **z *** * ns * * * 

*:P<0.05   **: P<0.01  ***: P<0.001   ns:non-significant 
 

 

Treatment 
N P K Na Ca Mg Cu Mn Zn Fe

(mg g-1) ( g g-1) 
Organic 7.67 0.88 6.10 3.67 24.17 1.56 2.24 14.73 6.86 19.94
Conventional 9.54 0.87. 8.34 2.64 12.14 1.28 3.77 44.69 4.38 12.36
Significant  
(t-test) ***z ns * * ** * *** *** ns ***

*: P<0.05   **: P<0.01  ***: P<0.001   ns: non-significant. 
 

 

219

89 (40.6%) 130 (59.4%) 41~60 57.5%

21~40 32.0% ( )

5 4 3 2 1

A 3.87

B

3.47 ( )

A B 0.001 (

)  
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219 100.0 
89 40.6 

130 59.4 
219 100.0 

20 3 1.4 
21~40 70 32.0 
41~60 126 57.5 
61 20 9.1 

A B

3.79 3.86 3.83 3.81 3.87 3.86 3.42 3.44 3.47 3.47 3.44 3.46
.599 .638 .763 .718 .705 .690 .728 .684 .786 .791 .772 .767
.359 .406 .581 .516 .497 .477 .530 .468 .617 .626 .596 .589

A 3.79 3.86 3.83 3.81 3.87 3.86 23.03
B 3.42 3.44 3.47 3.47 3.44 3.46 20.70

(t-test) *** *** *** *** *** *** ***
***  P<0.001 
1. A B
2. 30

( A )

30% ( B ) 2 47
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14 ( 29.8%) 33 ( 70.2%) 41~60

29 61.7% ( ) ( )

A (100%

) B ( =7 3) 0.001
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   90 
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   96 
   90 
   90 
   55 
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      2. 20  
 
 
 



102  

152 

 
   
 47 100.0 

 14 29.8 
 33 70.2 

 47 100.0 
20  1 2.1 
21~40  14 29.8 
41~60  29 61.7 
61  3 6.4 
 

 

 

A 
(100% ) 

B 
( =7 3) 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 3.83 3.79 3.91 3.96 3.87 4.00 3.49 3.55 3.45 3.38 3.32 3.34 
 .670 .657 .747 .721 .875 .659 .718 .583 .951 .709 .783 .867 
 .449 .432 .558 .520 .766 .435 .516 .340 .905 .502 .613 .751 

 

 

      
 
 

A 3.83 3.79 3.91 3.96 3.87 4.00 23.36 
B 3.49 3.55 3.45 3.38 3.32 3.34 20.53 

(t-test) *** *** *** *** *** *** *** 
 *** P<0.001 
1. A (100% )  B ( =7 3) 
2.

30  
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( )

( )

( ) ( )

( ) ( )

20 ( )

2

( ) ( )

1.

  2. (

)

70.6% 2,400 g 
29.4% 1,000 g 
100.0% 3,400 g 

1. 17
  2. 2,185g ( 3,400g 64.3%)  

1.  2.
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3. 4.

5. 6.
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9. ( ) (
)

10.

5.195 3.325

3.990 2.51

100% 64%

48.4% 100%

75.5% ( )
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( ) (%)
5195 100.0  264 ( 51 / )
3325 64.0 100.0  
2510 48.4 75.5 423.6 ( 40 / )

( 35 / )
109 (109 / )
90 (18 / )

1:1 1:0.9 1:0.8 1:0.7 1:0.6 5

1:1 1:2 1:3 1:4 1:5 5 25

15 1

80%

4 ( )

: ( )
: ( ) 1:1 1:0.9 1:0.8 1:0.7 1:0.6 

1:1 8 8 11 5 2 
1:2 9 7 11 6 3 
1:3 9 10 11 7 5 
1:4 10 9 12 7 5 
1:5 7 6 9 5 4 

80% 70.3

957 5 (500

) 191.4 ( )

191.4
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1 2 40 60 48

40 1 24.5% 2

37.4% 60 1 17.3% 2

17.8% 67 40 1 2

19.3% 28.9% 60 1 2 16.9%

16.6% 60 1 2 48 40

1 67 2 111 ( )

: (%)

( ) (mm) ( )
(hr)

0 48 67 111 
40 10 9 691.9 169.6 (24.5) 133.3 (19.3) 124.8 (18.0)
 20 9 1239.1 462.9 (37.4) 358.2 (28.9) 229.4 (18.5)

60 10 9 686.7 118.9 (17.3) 115.9 (16.9)  
 20 9 1189.7 211.8 (17.8) 196.9 (16.6)  

10 mm 40 60 5 mm

20 mm 40 60 10 mm 40

60 40

1:0 1:0.05 1:0.1 3

15 1

10% ( )

( + ): 1:0 1:0.05 1:0.1 
0 2 13 
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Social Science)17
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 81 64.8% 2398.0 75.9% 29.6 
 29 23.2% 524.6 16.6% 18.1 

 15 12.0% 234.8 7.4% 15.7 
 125 100.0% 3157.3 100.0% 25.3 

 

40 32%

34 27.2% 16 12.8% ( )

37% 25.9%

7.6%

24.1% 33.3%

26.7% ( )  

 

   
 34 27.2% 
 40 32.0% 
 10 8.0% 
 8 6.4% 
 16 12.8% 
 12 9.6% 
 4 3.2% 

 1 0.8% 
 125 100.0% 

 

56.8%

19.2% 12% ( )

9 7.2% 4
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(16.8%) 

30 
(24.0%) 

4 
(3.2%) 

4 
(3.2%)

9 
(7.2%)

12 
(9.6%)

1 
(0.8%)
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(0.0%) 
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(64.8%)

 
 

8 
(6.4%) 

7 
(5.6%) 
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(1.6%) 

2 
(1.6%)

7 
(5.6%)

0 
(0.0%)
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(1.6%)
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(0.8%) 
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(23.2%)

 5 
(4.5%) 

3 
(2.4%) 

4 
(3.2%) 

2 
(1.6%)

0 
(0.0%)

0 
(0.0%)

1 
(0.8%)

0 
(0.0%) 

15 
(12.0%)

 34 
(27.2%) 

40 
(32.0%) 

10 
(8.0%) 

8 
(6.4%)

16 
(12.8%)

12 
(9.6%)

4 
(3.2%)

1 
(0.8%) 

125 
(100%)

 

      
 9 (7.2%) 71 (56.8%) 1 (0.8%) 81 (64.8%) 

 5 (4.0%) 24 (19.2%) 0 (0.0%) 29 (23.2%) 
 0 (0.0%) 15 (12%) 0 (0.0%) 15 (12%) 
 14 (11.2%) 110 (88%) 1 (0.8%) 125 (100%) 

 

       
 9 (7.2%) 24 (19.2%) 1 (0.8%) 34 (27.2%)
 1 (0.8%) 40 (32.0%) 0 (0.0%) 41 (32.8%)
 0 (0.0%) 10 (8.0%) 0 (0.0%) 10 (8.0%) 
 0 (0.0%) 8 (6.4%) 0 (0.0%) 8 (6.4%) 
 0 (0.0%) 16 (12.8%) 0 (0.0%) 16 (12.8%)
 4 (3.2%) 8 (6.4%) 0 (0.0%) 12 (9.6%) 
 0 (0.0%) 4 (3.2%) 0 (0.0%) 4 (3.2%) 

 14 (11.2%) 110 (88.0%) 1 (0.8%) 125 (100%) 
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102 51

10 ~50 29.4%

2 700 ~800 10

 

 
( )   

0 9 17.6% 
0-10,000 1 2.0% 

10,000-100,000 8 15.7% 
100,000-500,000 15 29.4% 
500,000-1,000,000 7 13.7% 

1,000,000-1,500,000 5 9.8% 
1,500,000-2,000,000 2 3.9% 
2,000,000-3,000,000 1 2.0% 
5,000,000-6,000,000 1 2.0% 
7,000,000-8,000,000 2 3.9% 

 51 100.0% 
 

 

(Likert) 5 1

5 10

4.54 4.53

4.15 4.24 ( )
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 4.49 4.60 4.71 4.54 
 4.43 4.55 4.71 4.49 
 4.45 4.60 4.86 4.53 

 4.16 4.35 4.29 4.22 
 4.20 4.35 4.43 4.26 

 4.16 4.45 4.43 4.26 
 4.16 4.10 4.29 4.15 
 4.14 4.20 4.29 4.17 
 4.04 4.35 4.43 4.15 

 4.16 4.40 4.43 4.24 
 51 20 7 78 

 

 

(Likert) 5 1

5

(4.22) (4.13) (4.10)

(4.10)

(4.45)

(4.57) ( )  

 

(Likert) 5 1

5 (3.38)

(3.32) (3.21)

(3.43) (3.43)

(3.65)

(3.43) ( )  
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 4.10 4.40 4.57 4.22 
 3.88 4.30 4.14 4.01 

 3.90 4.20 4.29 4.01 
 3.61 4.05 4.43 3.79 
 3.94 4.40 4.43 4.10 
 3.86 4.15 4.43 3.99 
 3.86 4.10 4.29 3.96 

 3.92 4.15 4.29 4.01 
 3.92 4.40 4.00 4.05 

 4.00 4.15 4.29 4.06 
 3.73 4.10 4.29 3.87 

 4.06 4.45 3.71 4.13 
 3.86 4.40 3.86 4.00 

 51 20 7 78 
 

 
     

 3.02 3.30 3.00 3.09 
 3.43 3.15 3.00 3.32 

 3.16 3.25 2.86 3.15 
 3.01 3.65 3.29 3.20 

 2.84 3.40 3.29 3.03 
 3.24 3.25 2.86 3.21 

 3.12 3.10 3.29 3.13 
 3.43 3.25 3.43 3.38 

 3.35 2.85 2.57 3.15 
 2.67 2.40 2.29 2.56 

 51 20 7 78 
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 32 3.94 
 32 4.31 
 32 3.97 

 32 4.09 
 32 4.03 

 

 
   

 36 3.06 
 36 3.36 

 36 2.56 
 36 3.42 

 36 3.22 
 

 

1~3% 2

700~800 9

 



173

4.24 4.54
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6.   2011    
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2012) (2012)

( 2010) (2010)

(2013)

75%

(83.3%)

 

2010~2012

 

( )  

( )  

( )  

( )  

( )  

 

 

 

 



 

177 

19

9 32

 

 

( ) 2013 4 1 2013 9 30  

( ) 2010~2012

 

( )  

( ) 89 73 69 77.5%  

 

SPSS17.0 T ANOVA  

 

( )  

84.1% 15.9% 26~68 26~45

49.3% 10.6% 98.5%

3~10 44.1% 10

42.6% 1 61.8% 1~3 33.8%

82.6%  

74.6% 25.4%

52.9% 73.5%

66.2% 20.6%

9

95.6% 78.1%

17.2% 49.3%

11~20% 21~30% 31% 7.2% 36.2%
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49.3% 11~20% 2.9%

21~30% 5.8% 31% 40.6%  

( )  

( ) 3.48~3.87

3.27~4.14

 

 
Table 1. Training effectiveness of trainees 

Items and question 
Largely 
disagree Disagree Nature Agree Largely 

agree Mean Total 
mean---------------- Percentage (%) ----------------- 

Production 

Production management question 1 0 0 30.4 60.9 8.7 3.78 

3.87

Production management question 2 0 0 18.8 68.1 13.0 3.94 
Production management question 3 0 2.9 22.1 61.8 13.2 3.85 
Production management question 4 0 4.4 29.4 55.9 10.3 3.72 
Production management question 5 0 0 10.1 66.7 23.2 4.13 
Production management question 6 0 0 7.2 71.0 21.7 4.14 
Production management question 7 0 1.5 22.1 34.7 11.8 3.87 
Production management question 8 0 5.9 41.2 48.5 4.4 3.51 

Marketing 
Marketing management question 1 1.5 5.9 36.8 44.1 11.8 3.59 

3.54Marketing management question 2 1.4 5.8 42.0 42.0 8.7 3.51 
Marketing management question 3 1.4 4.3 42.0 44.9 7.2 3.52 

Human 
Resources 

Human Resources management question 1 0 0 27.5 62.3 10.1 3.83 3.82Human Resources management question 2 0 0 18.8 69.6 11.6 3.93 
Human Resources management question 3 0 4.3 31.9 53.6 10.1 3.70  

Research and 
development 
capability 

R& D capability question 1  0 2.9 48.5 39.7 8.8 3.54 

3.70R& D capability question 2 0 1.4 23.2 30.9 14.5 3.88 
R& D capability question 3 0 1.4 23.2 30.9 14.5 3.74 
R& D capability question 4 0 4.5 37.9 47.0 10.6 3.64 

Finance 
Financial management question 1 0 5.8 37.7 55.1 1.4 3.52 

3.48Financial management question 2 0 7.2 39.1 52.2 1.4 3.48 
Financial management question 3 0 7.2 43.5 47.8 1.4 3.43 

Information 
Information management question 1 0 2.9 31.9 53.6 11.6 3.74 

3.62Information management question 2 0 5.8 42.0 46.4 5.8 3.52 
Information management question 3 0 4.3 42.0 43.5 10.1 3.59 

Risk 
Risj management question 1 0 4.3 33.3 53.6 8.7 3.67 

3.64Risj management question 2 0 4.3 36.2 52.2 7.2 3.62 
Risj management question 3 0 4.3 34.8 55.1 5.8 3.62 

Social 
participation 

Social participation question 1 0 4.3 18.8 60.9 15.9 3.88 
3.54Social participation question 2 0 4.5 46.3 46.3 3.0 3.48 

Social participation question 3 1.5 10.4 50.7 34.3 3.0 3.27 
Policies and 
laws 

About Policies and laws question 1 1.4 1.4 31.9 59.4 5.8 3.67 3.63About Policies and laws question 2 1.4 2.9 36.2 53.6 5.8 3.59 
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( )  

T SPSS

T F F

t p-value F

t p-value (

2011)  

18~45 46 ( )

9 T

 

 
Table 2. The independent samples test for training effectiveness between young farmer 

and non-young farmer 
T test 

 
Items 

Levene’s Test for 
Equality of Variances

t-test for Equality of Means 

F Sig. t df Sig. (2-tailed)

Production 
Equal variances assumed .047 .829 .353 67 .725 
Equal variances not assumed   .353 66.289 .725 

Marketing 
Equal variances assumed .034 .854 -.534 67 .595 
Equal variances not assumed   -.534 66.681 .595 

Human Resources 
Equal variances assumed 3.024 .087 1.914 67 .060 
Equal variances not assumed   1.918 66.249 .059 

Research and 
development capability 

Equal variances assumed .034 .853 -1.022 67 .310 
Equal variances not assumed   -1.024 66.877 .310 

Finance 
Equal variances assumed .295 .589 .412 67 .681 
Equal variances not assumed   .412 66.729 .681 

Information 
Equal variances assumed .004 .947 -.009 67 .993 
Equal variances not assumed   -.009 66.967 .993 

Risk 
Equal variances assumed .468 .496 .119 67 .906 
Equal variances not assumed   .119 66.923 .906 

Social participation 
Equal variances assumed .023 .879 .177 67 .860 
Equal variances not assumed   .177 66.618 .860 

Policies and laws 
Equal variances assumed 1.646 .204 -1.254 67 .214 
Equal variances not assumed   -1.249 61.137 .216 

*Young farmer: farmer with age between 18~45 years old, non-young farmer: farmer with ages above 46 years old 



102  

180 

( )  

( )

(4.08) (3.94) (3.38)

(4.11) ( ) (3.59)

(2.50) (3.89)

(3.84) (3.67) (4.25)

(3.71) (3.53)

(4.00) (3.49) (3.26)

(4.11) ( ) (3.65)

(3.17) (3.85)

(3.78) (3.57) (3.78)

(3.70) (3.00)

(4.00) ( ) (3.70) (3.56)  

( )  

0.05 ( )  

( )  

( ) 11

(4.01) 6~10 (3.94) (3.25)

11 (3.74) 6~10 (3.63)

(2.00) 6~10 (4.12) 11

(3.76) (3.33) 6~10 (3.88)

11 (3.84) 5 (3.53)  
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Table 3. Training effectiveness of trainees with different educational attainment 

Items Educational Attainment Number Mean Std 

Production 

Primary School and below 3 4.08 .144 
Junior High School 9 3.94 .438 
Senior/Vocational High School 28 3.84 .439 
University & College/Junior College 27 3.89 .450 
Graduate School and above 2 3.38 .1778 

Marketing 

Primary School and below 3 4.11 .192 
Junior High School 9 3.48 .530 
Senior/Vocational High School 28 3.59 .777 
University & College/Junior College 27 3.52 .753 
Graduate School and above 2 2.50 .707 

Human Resources 

Primary School and below 3 3.89 .192 
Junior High School 9 3.78 .373 
Senior/Vocational High School 28 3.81 .618 
University & College/Junior College 27 3.84 .565 
Graduate School and above 2 3.67 .471 

Research and development 
capability 

Primary School and below 3 4.25 .433 
Junior High School 9 3.53 .441 
Senior/Vocational High School 28 3.69 .640 
University & College/Junior College 27 3.71 .664 
Graduate School and above 2 3.63 .177 

Finance 

Primary School and below 3 4.00 .333 
Junior High School 9 3.26 .662 
Senior/Vocational High School 28 3.44 .642 
University & College/Junior College 27 3.49 .609 
Graduate School and above 2 4.00 .000 

Information 

Primary School and below 3 4.11 .509 
Junior High School 9 3.41 .465 
Senior/Vocational High School 28 3.65 .645 
University & College/Junior College 27 3.63 .669 
Graduate School and above 2 3.17 .236 

Risk 

Primary School and below 3 3.78 .385 
Junior High School 9 3.85 .377 
Senior/Vocational High School 28 3.69 .647 
University & College/Junior College 27 3.57 .672 
Graduate School and above 2 2.67 .943 

Social participation 

Primary School and below 3 3.78 .385 
Junior High School 9 3.70 .455 
Senior/Vocational High School 28 3.54 .644 
University & College/Junior College 27 3.54 .563 
Graduate School and above 2 3.00 1.414 

Policies and laws 

Primary School and below 3 4.00 .000 
Junior High School 9 3.44 1.014 
Senior/Vocational High School 28 3.70 .629 
University & College/Junior College 27 3.56 .610 
Graduate School and above 2 4.00 .000 
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Table4. Analysis of variance results on training effectiveness of trainees with different 

educational attainment 
Items  Sum of squares df Mean squares F Sig.

Production Between groups .720 4 .180 .953 .440
Within grops 12.092 64 .189   

Marketing 
Between groups 3.253 4 .813 1.537 .202
Within grops 33.866 64 .529   

Human Resources 
Between groups .090 4 .022 .072 .990
Within grops 20.029 64 .313   

Research and 
development capability 

Between groups 1.191 4 .298 .779 .543
Within grops 24.467 64 .382   

Finance 
Between groups 1.839 4 .460 1.202 .319
Within grops 24.489 64 .383   

Information 
Between groups 1.578 4 .394 1.004 .412
Within grops 25.150 64 .393   

Risk Between groups 2.567 4 .642 1.619 .180
Within grops 25.375 64 .396   

Social participation 
Between groups .978 4 .245 .669 .616
Within grops 23.392 64 .366   

Policies and laws 
Between groups 1.268 4 .317 .710 .588
Within grops 28.559 64 .446   

 

(4.00) 6~10 (3.69) 5 (3.30)

11 (3.71) 6~10 (3.62)

(3.00) 11 (3.82)

6~10 (3.67) (2.00)

(4.00) 11 (3.70) (3.46)

(4.00) 6~10 (3.89) 5 (3.53) . 

11 6~10

6  
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Table 5. Training effectiveness of trainees with different farming seniority 

Item Seniority Number Mean Std. 

Production 

Not farming 1 3.25 . 
Farming less than 5 years 32 3.76 .418 
Farming 6~10 years 14 3.94 .367 
Farming more than 11 years 22 4.01 .456 

Marketing 

Not farming 1 2.00 . 
Farming less than 5 years 32 3.41 .732 
Farming 6~10 years 14 3.63 .734 
Farming more than 11 years 22 3.74 .674 

Human 
Resources 

Not farming 1 3.33 . 
Farming less than 5 years 32 3.74 .520 
Farming 6~10 years 14 4.12 .564 
Farming more than 11 years 22 3.76 .526 

Research and 
development 
capability 

Not farming 1 3.75 . 
Farming less than 5 years 32 3.53 .571 
Farming 6~10 years 14 3.88 .670 
Farming more than 11 years 22 3.84 .616 

Finance 

Not farming 1 4.00 . 
Farming less than 5 years 32 3.30 .570 
Farming 6~10 years 14 3.69 .531 
Farming more than 11 years 22 3.58 .707 

Information 

Not farming 1 3.00 . 
Farming less than 5 years 32 3.57 .600 
Farming 6~10 years 14 3.62 .504 
Farming more than 11 years 22 3.71 .744 

Risk 

Not farming 1 2.00 . 
Farming less than 5 years 32 3.55 .596 
Farming 6~10 years 14 3.67 .570 
Farming more than 11 years 22 3.82 .656 

Social 
participation 

Not farming 1 4.00 . 
Farming less than 5 years 32 3.46 .621 
Farming 6~10 years 14 3.52 .595 
Farming more than 11 years 22 3.70 .572 

Policies and 
laws 

Not farming 1 4.00 . 
Farming less than 5 years 32 3.53 .621 
Farming 6~10 years 14 3.89 .525 
Farming more than 11 years 22 3.59 .781 



102  

184 

0.05

0.05

 

 
Table 6. Analysis of variance results on training effectiveness of trainees with different 

farming seniority 
Items  Sum of squares df Mean squares F Sig. 

Production Between groups 1.276 3 .425 2.396 .076 
Within grops 11.536 65 .177   

Marketing Between groups 3.961 3 1.320 2.588 .060 
Within grops 33.158 65 .510   

Human Resources Between groups 1.781 3 .594 2.104 .108 
Within grops 18.339 65 .282   

Research and 
development capability 

Between groups 1.756 3 .585 1.592 .200 
Within grops 23.902 65 .368   

Finance Between groups 2.105 3 .702 1.883 .141 
Within grops 24.223 65 .373   

Information Between groups .642 3 .214 .533 .661 
Within grops 26.086 65 .401   

Risk Between groups 3.645 3 1.215 3.250 .027 
Within grops 24.297 65 .374   

Social participation Between groups .954 3 .318 .883 .455 
Within grops 23.416 65 .360   

Policies and laws Between groups 1.450 3 .483 1.107 .353 
Within grops 28.376 65 .437   

 

5 11~20%

9
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11 6~10
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0.6~0.7

 

 
  (%) 

 
 120 88.2 
 16 11.8 

 

20  0 0.0 
20-29  5 3.7 
30-39  21 15.4 
40-49  47 34.6 
50-59  40 29.4 
60  23 16.9 

 

 29 21.3 
 36 26.5 

 45 33.1 
 23 16.9 

 3 2.2 
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 85 51 136 

(%) 62.5 37.5 100.0 

 

     
 82 13 41 136 

 (%) 60.3 9.6 30.1 100.0 



102  

190 

 

     
 127 9 0 136 

 (%) 93.4 6.6 0 100.0 
 

76.5% 23.5%

( )

68.3% 23.5% ( )

( 1997)

( 1998)

9~10 11~12

40.6%

25% ( )

5 6

 

 

   
 104 32 136 

(%) 76.5 23.5 100.0 

? 

     
 33 0 71 104 

(%) 31.7 0 68.3 100.0 

? 

    
 8 8 13 2 1 32 

(%) 25.0 25.0 40.6 6.3 3.1 100.0 



 

191 

14.4

/ 12 / 27.15 /

5 ~6

500

1,000 12  

 

 
 ( / ) 

 (A)  (B)  (B-A) 
 0 12 12 
 9.6 24 14.4 
 1 1.25 0.25 

 2 2.5 0.5 
 0 0 0 

 12.6 33.75 27.15 
 

101 9~10

24.5 / 11~12 53.4

/

9~10

9~10 47.94 /

20.79 / ( )  

Oncidium Honey Angel ( )

88.2%

11.8% ( )



102  

192 

93.3% 6.7% ( )

68.8% (

) Oncidium Honey Angel ( )

OncidiumGrower Ramsey ( )

Oncidium Honey Angel ( )

OncidiumGrower Ramsey ( )

Oncidium Honey Angel  

 
   

 9~10 11~12 
( / ) 3.1 (9~10 ) 2.32 (11~12 ) 
( / ) 24.5 (9~10 ) 53.4 (11~12 )
( / ) 75.95 123.89 

 47.94( / ) 
 27.15( / ) 

 20.79( / ) 
 

 

    
 120 16 136 

(%) 88.2 11.8 100.0 
 

? 

    
 8 0 112 120 

(%) 6.7 0 93.3 100.0 
 

? 

    
 2 11 2 1 16 

(%)  12.5 68.8 12.5 6.2 100.0 



 

193 

120

14.4 / 12 /

OncidiumGrower Ramsey ( ) Oncidium Honey Angel ( )

146.4

OncidiumGrower Ramsey ( ) 1000 / Oncidium Honey 

Angel ( ) 1000 /

12

60000 20

120 146.4  

 

 
( / ) 

  
 0 12 12 
 3.6 18 14.4 
 0 120 120 
 12 12 0 

 22.5 22.5 0 
 1000 1000 0 

 1038.1 1184.5 146.4 
 

Oncidium Honey Angel

OncidiumGrower Ramsey OncidiumGrower Ramsey 10 /

Oncidium Honey Angel 13 /

101 299.4 /

153 / ( )  

 



102  

194 

 
   

 1~12  1~12  
( / ) 10 13 
( / ) 21.8 39.8 
( / ) 218 517.4 

 299.4( / ) 
 146.4 ( / ) 

 153 ( / ) 

 

5 9~10

9~10

Oncidium Grower Ramsey Oncidium Honey Angel

 

9~10

11~12

5~6

7~8

5~6

7~8

Oncidium Honey Angel

Oncidium Grower Ramsey 85%

Oncidium Grower Ramsey Oncidium Honey Angel



 

195 

 

 

1.   2006    

   

2.   2002    p.54-64    

   

3.   2006    

   

4.   1997     22(2): 123-134  

5.   1997    

   

6.   2009    

   

7.   1998     135: 

36-38  

8.   2005    T D  30: 1-18  

9.   1997     

22: 16-17  

10. Gerhard Z. 1999. What are back shoots good for seasonal changes in mineral, 

carbohydrate and water content of different organs of the epiphytic orchid, 

Dimerandra emarginata. Ann. of Bot. 84: 791-798. 

11. Hew, C. S. and J. W. H. Yong. 1996. Physiology of Tropical Orchids in Relation to 

the Industry. World Scientific Publishing Co. Pte. Ltd, Singapore. 

12. Tanaka, M., S. Yamada and M. Goi. 1986. Morphological observation on vegetative 

growth and flower bud formation in Oncidium ‘Boissience’. Sci. Hort. 28: 133-146. 



102  

196 

 

 

 

89.9% 4

48.6% IC 20.3%

17.6%

13.5%

2 5,000 /

37.7% 39.1%

 

IC  

 

(WTO)

6%

 



 

197 

 

 

 

( )  

150 85

46% 69 97.1%

61 ( ) 36.2% 51~60 27.5%

( ) 50.7% ( ) 36.2% (

) 61 ( )

 

 
  (%) 

  67 97.1 
 2 2.9 

 

20 ( )  0 0 
21-30  3 4.3 
31-40  5 7.2 
41-50  17 24.6 
51-60  19 18.2 
61 ( )  25 61.8 

 

( )  25 36.2 
( ) 35 50.7 
( ) 8 11.6 

 1 1.4 



102  

198 

( )  

30 73.9%

11~20 11.6%

46.4%

26.1% 10 84.1% 11~20

10.1%

( 3~4 )

66.7% ( 1~2 ) 17.4% ( )  

 
  (%) 

 

10  5 7.2 
11-20  8 11.6 
21-30  5 7.2 
30  51 73.9 

  59 85.5 
 10 14.5 

 

 18 26.1 
 11 15.9 
 32 46.4 
 3 4.3 
 5 7.2 

 

10  58 84.1 
11-20  7 10.1 
21-30  2 2.9 
30  2 2.9 

 
 

 10 14.5 
 46 66.7 
 12 17.4 
 1 1.4 

 

39.3% 21.5%



 

199 

( )  

 
 

 

( )  

2010

IC

4 ( )  

 
4  

, 
21.5%

, 
39.3%, 

12.1%

, 
7.5%

IC



102  

200 

( ) IC  

102 IC

102

IC

 

IC

72.5% 49.3%

29%

21.7% ( )

IC

IC  

IC  
  (%) 

 
 19 27.5 

 50 72.5 

 
 

 34 49.3 
 20 29.0 

 15 21.7 
 

( )  

OECD

 



 

201 

71% 53.6%

33.3%

13% ( )  

 
  (%) 

  20 29.0 
 49 71.0 

 
 

 37 53.6 
 23 33.3 

 9 13.0 
 

5,000 / 33.3% 7,500~10,000 / 27.8%

10,000 / 54.5% 7,500~10,000 /

27.3% 10,000 /

62.5% 7,500~10,000 / 15.6%

5,000 / 7,500~10,000 / 10,000 / 3

10,000 / 60% 5,000~7,500 /

7,500~10,000 / 20% ( )  

( )  

 

53.6%

34.8% 11.6%

( )

 



102  

202 

 
  (%) 

 

5,000  6 33.3 
5,000-7,500  3 16.7 
7,500-10,000  5 27.8 

10,000  4 22.2 

 

5,000  1 9.1 
5,000-7,500  1 9.1 
7,500-10,000  3 27.3 

10,000  6 54.5 

 

5,000  4 12.5 
5,000-7,500  3 9.4 
7,500-10,000  5 15.6 

10,000  20 62.5 

 

5,000  1 33.3 
5,000-7,500  0 0 
7,500-10,000  1 33.3 

10,000  1 33.3 

 

5,000  0 0 
5,000-7,500  1 20.0 
7,500-10,000  1 20.0 

10,000  3 60.0 
 

 
  (%) 

 
 

 37 53.6 
 24 34.8 

 8 11.6 
 

( )  

100 2



 

203 

 

63.8%

24.6% 11.6%

( )

 

 
  (%) 

 
 

 44 63.8 
 17 24.6 

 8 11.6 

 

89.9%

4

48.6% IC 20.3%

17.6% 13.5% ( )  

 

 

IC
,

20.3%

,
48.6%

,
13.5%

,
17.6%



102  

204 

 

(Willingness to pay, WTP)

 

( )  

5,000 / 37.7%

5,000~7,500 / (23.2%) 10,000 / (21.7%) 7,500~10,000 /

17.4% ( )

 

 
  (%) 

 

5,000  26 37.7 
5,000-7,500  16 23.2 
7,500-10,000  12 17.4 

10,000  15 21.7 
 

( )  

5,000 / 39.1% 10,000

/ (23.2%) 7,500~10,000 / (20.3%) 5,000~7,500 /

17.4% ( )  

 
  (%) 

 

5,000  27 39.1 
5,000-7,500  12 17.4 
7,500-10,000  14 20.3 

10,000  16 23.2 



 

205 

 

 

4 IC

72.5% 71%  

89.9% 4

48.6% IC 20.3%

17.6%

13.5%  

2 5,000 / 37.7%

39.1%  

 

 

1.   2005   

2.   2002  

   74: 53-63  

3.   2010    p.31-34    

 

4.   2004     27: 

13-14  



102  

206 

5.   1995    

 12: 132-146  

6.   2010     71: 2-4  

7.   2010    p.1-2    

 

8.   2010  

   71: 5-8  

9.   2010    p.3-10  

   

10.   2009    

 80: 29-32  

11. Bogers, M., A. Afuah and B. Bastian. 2010. Users as Innovators: A Review, 

Critique, and Future Research Directions. Journal of Management 36(4): 857-875. 

12. Cassman, K. G., A. Dobermann and D. T. Walters. 2002. Agroecosystems, 

itrogen-use efficiency, and nitrogen management. Royal Swed Acad Sci. 31(2): 

132-140. 

13. Saito, K., B. Linquist, G. N. Atlin, K. Phanthaboon, T. Shiraiwa and T. Horie. 2006. 

Response of traditional and improved upland rice cultivars to N and P fertilizer in 

northern Laos. Field Crops Res. 96: 216-223. 

 


	TC02-123-01
	TC02-123-02
	TC02-123-03
	TC02-123-04
	TC02-123-05
	TC02-123-06
	TC02-123-07
	TC02-123-08
	TC02-123-09
	TC02-123-10
	TC02-123-11
	TC02-123-12
	TC02-123-13
	TC02-123-14
	TC02-123-15
	TC02-123-16
	TC02-123-17
	TC02-123-18
	TC02-123-19
	TC02-123-20
	TC02-123-21
	TC02-123-22
	TC02-123-23



