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Abstract 

In the crowded urban environment, park green space has become a place for 

recreational activities of city residents. Reputed as “Taiwan’s Silicon Valley,” Hsinchu is a 

hub of Taiwanese high-tech industries. In order to improve the local residents’ quality of 

life, improve the overall cityscape, and provide quality recreational spaces, it is necessary 

to grow and properly manage appropriate plants to maximize the functions of shrubs. 

There has not been literature in relation to hedges in the parks in Hsinchu City for 

reference. For this reason, this study seeks not only to identify the types of hedge in the 

parks in Hsinchu City, but also to evaluate their growth, maintenance and ornamentality 

to provide reference for future plant selection and allocation. 

This study conducts survey on 9 parks located in 3 administrative districts in 

Hsinchu City, and adopts the method of field survey to evaluate their growth, 

maintenance and ornamentality. In terms of assessment indicators, Landscape Park 

achieved the better overall performance, followed by Tiangongtan Park and Xiya Park; 

Hue-a-poo Park and Xiangshan Sports Park had the poorest performance. The survey 

found 35 types of hedge plant, among which the more frequently allocated include 

Murraya paniculata (common jasmin orange), Duranta repens (golden dewdrop), Ixora x 

williamsii Hort (dwarf ixora), Rhododendron (azalea), and Schefflera arboricola (dwarf 

umbrella tree). As for the types of hedge plant, Hsinchu Park has the greatest variety with 

15 types, followed by Minghu Park (13); Hue-a-poo Park came last with 2. Furthermore, 

growth vigor is at its highest with light intensity at 81–100% or 51–80%, and at its lowest 

with light intensity at 1–50%. In terms of soil electrical conductivity (EC), a moderate EC 

will lead to better estimate of growth vigor. In terms of overall soil pH of individual 

parks, the lowest is 5.33 and the highest is 8.10; neither value reaches strong acid or 

strong base that can affect growth. 

This study compared hedge plants selected and grown for 3 or more times. The 

results show that differences among individual parks in terms of assessment indicators 

reach significance in Murraya paniculata, Ixora x williamsii Hort, Aglaia odorata (orchid 

tree), and Casuarina nana Sieber ex Spreng (river oak). While no significant difference 

among individual parks in terms of the assessment indicators is found in Lantana camara 

(wild-sage), Schefflera arboricola, Ligustrum Lucidum cv. 'compactum', and Duranta 

repens. In addition, significant differences of Osmanthus fragrans (osmanthus) among 
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individual parks are only found in indicators including maintenance and overall 

ornamentality, while a significant difference is found in maintenance for Hibiscus 

rosa-sinensis (China rose). It is inferred that the result is due to the lack of systematic 

plan for implementing the tasks related to the maintenance of park green space. 
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(3.73) (2.80)
 

4-2- 10  

 105/8 105/9 106/1 106/2 106/3  

 3.00 4.00 3.67 3.00 3.00 3.33 

 3.00 3.33 3.00 3.00 3.00 3.07 

 3.67 4.00 3.67 3.67 4.00 3.80 

 3.33 3.67 4.33 3.67 3.67 3.73 

 4.00 3.00 2.00 3.00 2.00 2.80 

 
 

1-5
2.49 (3.07)

(3.00) (1.80)
 

 
 

4-2- 11  

 105/8 105/9 106/1 106/2 106/3  

 2.33 3.00 2.67 2.33 2.33 2.53 

 2.00 2.00 2.33 1.67 2.33 2.07 

 2.67 3.00 3.00 3.67 2.67 3.00 

 2.67 3.00 3.67 3.33 2.67 3.07 

 3.00 2.00 2.00 1.00 1.00 1.80 

 



 

48 

 

1-5
2.92 (3.40)

(2.94) (2.30)
 

4-2- 12  

 105/8 105/9 106/1 106/2 106/3  

 2.67 3.50 3.17 2.67 2.67 2.94 

 2.50 2.67 2.67 2.33 2.67 2.57 

 3.17 3.50 3.33 3.67 3.33 3.40 

 3.00 3.33 4.00 3.50 3.17 3.40 

 3.50 2.50 2.00 2.00 1.50 2.30 

 

  

4-2- 11

  



 

49 

 

4-2- 12

  

4-2- 13

  

4-2- 14



 

50 

 

1-5
2.97 (3.53)

(3.40) (2.67)
 

4-2- 13  

 105/8 105/9 106/1 106/2 106/3  

 2.33 2.67 2.67 3.67 2.67 2.80 

 3.00 2.67 2.33 2.67 2.67 2.67 

 3.67 3.33 3.67 3.67 3.33 3.53 

 3.00 3.00 2.00 3.00 4.00 3.00 

 2.50 2.50 2.50 3.50 3.50 2.90 

 3.00 3.00 3.00 4.00 4.00 3.40 

 2.50 2.00 3.50 3.00 2.33 2.67 

 3.33 2.50 2.67 2.67 2.67 2.77 

 3.00 2.67 2.67 3.33 3.67 3.07 

 

1-5
2.45 (3.20)

(2.60) (2.20)
1

 

4-2- 14  

 105/8 105/9 106/1 106/2 106/3  

 2.33 3.00 1.67 2.67 1.67 2.27 

 2.33 2.33 1.67 2.33 2.33 2.20 

 2.33 2.33 1.67 2.33 2.33 2.20 



 

51 

 

 105/8 105/9 106/1 106/2 106/3  

 2.00 3.00 1.00 2.00 3.00 2.20 

 2.00 2.50 2.00 3.00 2.50 2.40 

 3.00 3.00 3.00 3.00 4.00 3.20 

 2.00 2.00 3.50 2.50 2.50 2.50 

 3.00 3.00 2.67 2.00 2.00 2.53 

 2.67 2.00 2.00 2.67 3.67 2.60 

 

1-5
2.66 (3.30)

(2.83) (2.43)
 

4-2- 15  

 105/8 105/9 106/1 106/2 106/3  

 2.33 2.83 2.17 3.17 2.17 2.53 

 2.67 2.50 2.00 2.50 2.50 2.43 

 2.67 2.50 2.00 2.50 2.50 2.43 

 2.50 3.00 1.50 2.50 3.50 2.60 

 2.25 2.50 2.25 3.25 3.00 2.65 

 3.00 3.00 3.00 3.50 4.00 3.30 

 2.25 2.00 3.50 2.75 2.42 2.58 

 3.17 2.75 2.67 2.33 2.33 2.65 

 2.83 2.33 2.33 3.00 3.67 2.83 



 

52 

 

  

4-2- 15

  

4-2- 16

  

4-2- 17



 

53 

 

  

4-2- 18

  

4-2- 19

  

4-2- 20



 

54 

 

  

4-2- 21
 

1-5
3.02 (4.20)

(4.00) (1.93) (18.7%)
 

4-2- 16  

 105/8 105/9 106/1 106/2 106/3  

 2.33 2.00 2.00 2.67 2.67 2.33 

 4.33 4.33 4.67 4.00 3.67 4.20 

 3.33 3.67 3.00 3.67 4.00 3.53 

 3.33 3.67 2.67 2.67 3.00 3.07 

 2.00 2.00 1.67 1.67 2.33 1.93 

 2.33 2.33 2.67 3.00 3.00 2.67 

 3.33 3.67 4.67 3.33 3.67 3.73 

 2.00 2.33 1.67 2.00 2.33 2.07 

 2.33 2.33 3.33 3.33 3.67 3.00 

 3.33 3.00 2.33 3.33 2.67 2.93 

 2.50 3.00 2.50 4.00 4.00 3.20 



 

55 

 

 105/8 105/9 106/1 106/2 106/3  

 4.00 4.00 4.00 4.00 4.00 4.00 

 2.33 2.00 2.00 3.33 3.33 2.60 

 

1-5
2.45 (3.87)

(3.07) (1.53)
 

4-2- 17  

 105/8 105/9 106/1 106/2 106/3  

 1.67 2.33 1.67 2.00 2.00 1.93 

 4.33 4.33 4.67 3.33 2.67 3.87 

 3.00 3.33 2.33 3.00 3.33 3.00 

 2.33 3.67 1.67 1.67 2.67 2.40 

 1.67 2.33 1.00 1.00 1.67 1.53 

 2.00 2.33 2.00 2.67 2.67 2.33 

 2.67 2.67 4.67 2.33 3.00 3.07 

 1.33 2.33 1.33 1.33 1.67 1.60 

 2.00 2.33 2.33 2.67 2.33 2.33 

 2.67 3.00 2.00 2.67 2.67 2.60 

 1.50 3.00 2.50 3.50 2.00 2.50 

 2.00 2.00 3.00 3.00 3.00 2.60 

 1.67 2.33 1.67 2.67 2.67 2.20 

 
 



 

56 

 

1-5
2.75 (4.03)

(3.40) (1.73)
 

4-2- 18  

 105/8 105/9 106/1 106/2 106/3  

 2.00 2.17 1.83 2.33 2.33 2.13 

 4.33 4.33 4.67 3.67 3.17 4.03 

 3.17 3.50 2.67 3.67 3.17 3.24 

 3.83 3.67 2.17 2.17 2.83 2.93 

 1.83 2.17 1.33 1.33 2.00 1.73 

 2.17 2.33 2.33 2.83 2.83 2.50 

 3.00 3.17 4.67 2.83 3.33 3.40 

 1.67 2.33 1.50 1.67 2.00 1.83 

 2.17 2.33 2.83 3.00 3.00 2.67 

 3.00 3.00 2.17 3.00 2.67 2.77 

 2.00 3.00 2.50 3.75 3.00 2.85 

 3.00 3.00 3.50 3.50 3.50 3.30 

 2.00 2.17 1.83 3.00 3.00 2.40 

 
  



 

57 

 

  

4-2- 22

  

4-2- 23

  

4-2- 24



 

58 

 

  

4-2- 25

  

4-2- 26

  

4-2- 27



 

59 

 

  

4-2- 28

  

4-2- 29

  

4-2- 30



 

60 

 

  

4-2- 31

  

4-2- 32

1-5
2.71 (3.30)

(3.20) (1.67)
 

4-2- 19  

 105/8 105/9 106/1 106/2 106/3  

 1.33 2.00 1.67 1.67 1.67 1.67 

 3.00 3.00 2.50 3.50 3.00 3.00 

 3.00 3.00 2.67 3.33 3.00 3.00 

 2.00 1.67 2.00 2.00 1.00 1.73 



 

61 

 

 105/8 105/9 106/1 106/2 106/3  

 2.67 3.00 2.67 3.33 2.67 2.87 

 4.00 3.67 2.33 2.33 2.33 2.93 

 3.00 3.00 2.50 4.00 4.00 3.30 

 4.00 3.33 2.00 3.67 3.00 3.20 

 

1-5
2.13 (2.63)

(2.47) (1.50)
 

4-2- 20  

 105/8 105/9 106/1 106/2 106/3  

 1.33 2.33 1.33 1.33 1.33 1.53 

 2.00 3.00 2.50 3.00 2.67 2.63 

 2.00 2.50 1.33 2.33 2.67 2.17 

 1.00 2.00 2.00 1.50 1.00 1.50 

 2.67 2.67 2.67 2.67 1.67 2.47 

 3.00 3.00 2.00 1.33 1.67 2.20 

 2.00 3.00 2.00 2.00 1.33 2.07 

 3.00 3.00 1.33 2.67 2.33 2.47 

 

1-5
2.42 (2.84)

 (2.82) (1.6)
 

 
 



 

62 

 

4-2- 21  

 105/8 105/9 106/1 106/2 106/3  

 1.33 2.17 1.50 1.50 1.50 1.6 

 2.50 3.00 2.50 3.25 2.83 2.82 

 2.50 2.75 2.00 2.83 2.83 2.58 

 1.50 1.83 2.00 1.75 1.00 1.62 

 2.67 2.83 2.67 3.00 2.17 2.67 

 3.50 3.33 2.17 1.83 2.00 2.57 

 2.50 3.00 2.25 3.00 2.67 2.68 

 3.50 3.17 1.67 3.17 2.67 2.84 

 
 

  

4-2- 33

  

4-2- 34  



 

63 

 

  

4-2- 35  
 

  

4-2- 36

  

4-2- 37



 

64 

 

  

4-2- 38

1-5
3.04 (3.87)

(3.60) (1.97)
(26.4%)  

4-2- 22  

 105/8 105/9 106/1 106/2 106/3  

 2.33 2.33 3.00 3.67 2.33 2.73 

 3.00 3.33 3.00 3.67 3.67 3.33 

 2.00 2.50 2.00 2.33 2.67 2.30 

 3.00 3.33 3.00 3.33 2.33 3.00 

 2.33 2.50 2.67 3.00 2.67 2.63 

 2.33 3.00 3.00 3.00 3.00 2.87 

 1.50 1.00 3.00 3.00 1.33 1.97 

 3.67 3.67 3.33 3.33 3.67 3.53 

 3.00 3.00 4.00 4.00 4.00 3.60 

 2.67 3.50 2.33 3.33 3.50 3.07 

 3.00 2.67 3.00 3.00 3.50 3.03 



 

65 

 

 105/8 105/9 106/1 106/2 106/3  

 3.33 3.33 2.33 3.00 2.67 2.93 

 3.67 3.67 2.67 3.00 3.67 3.34 

 3.00 3.50 3.50 3.50 4.00 3.50 

 3.33 3.67 4.00 4.00 4.33 3.87 

 

1-5
2.54 (3.33)

(3.13) (1.70)
 

4-2- 23  

 105/8 105/9 106/1 106/2 106/3  

 2.00 3.00 2.67 3.33 1.67 2.53 

 2.33 2.67 2.33 3.33 3.00 2.73 

 2.00 2.50 1.33 2.00 2.33 2.03 

 1.67 3.00 2.33 2.33 1.67 2.20 

 2.33 2.00 2.33 2.67 2.67 2.40 

 1.67 3.00 2.67 2.67 2.33 2.47 

 1.00 2.00 1.50 3.00 1.00 1.70 

 3.00 3.00 3.33 3.00 3.33 3.13 

 2.33 3.00 2.00 4.00 4.00 3.07 

 2.33 3.00 1.67 2.67 3.00 2.53 

 2.00 2.67 1.67 2.00 2.00 2.07 

 2.67 3.67 1.67 2.67 1.67 2.47 

 3.00 3.67 1.67 2.67 2.67 2.74 

 2.50 3.00 2.50 3.00 3.00 2.80 



 

66 

 

 105/8 105/9 106/1 106/2 106/3  

 3.33 3.00 3.33 3.33 3.67 3.33 

 

1-5
2.79 (3.60)

(3.33) (1.83)
 

4-2- 24  

 105/8 105/9 106/1 106/2 106/3  

 2.17 2.67 2.83 3.50 2.00 2.63 

 2.67 3.00 2.67 3.50 3.33 3.03 

 2.00 2.50 1.67 2.17 2.50 2.17 

 2.33 3.17 2.67 2.83 2.00 2.60 

 2.33 2.25 2.50 2.83 2.67 2.52 

 2.00 3.00 2.83 2.83 2.67 2.67 

 1.25 1.50 2.25 3.00 1.17 1.83 

 3.33 3.33 3.33 3.17 3.50 3.33 

 2.50 3.00 3.00 4.00 4.00 3.30 

 2.50 3.25 2.33 3.00 3.25 2.87 

 2.50 2.67 2.33 2.50 2.75 2.55 

 3.00 3.50 2.00 2.83 2.17 2.70 

 3.33 3.67 2.17 2.83 3.17 3.03 

 2.75 3.25 3.00 3.25 3.50 3.15 

 3.33 3.33 3.67 3.67 4.00 3.60 

 



 

67 

 

  

4-2- 39  

  

4-2- 40  

  

4-2- 41



 

68 

 

  

4-2- 42  

  

4-2- 43  

  

4-2- 44
 



 

69 

 

  

4-2- 45  

  

4-2- 46  

  

4-2- 47
 



 

70 

 

  

4-2- 48  

  

4-2- 49  

  

4-2- 50
 



 

71 

 

  

4-2- 51  

  

4-2- 52  

  

4-2- 53
  



 

72 

 

1-5
3.8 (4.60)

(4.47) (2.80)
 

4-2- 25  

 105/8 105/9 106/1 106/2 106/3  

 2.67 3.00 2.67 3.00 2.67 2.80 

 4.00 4.00 3.00 5.00 3.00 3.80 

 3.33 4.00 3.33 4.67 4.00 3.87 

 2.33 3.50 2.00 4.00 3.00 2.97 

 3.33 4.00 3.00 3.67 3.67 3.53 

 4.00 4.00 4.00 4.33 5.00 4.27 

 3.00 3.50 3.33 3.33 3.00 3.23 

 4.00 4.00 3.33 4.33 4.00 3.93 

 4.00 4.00 4.67 5.00 4.67 4.47 

 4.00 4.00 5.00 5.00 4.00 4.40 

 5.00 4.00 4.50 5.00 4.50 4.60 

 

1-5
3.39 (4.30)

(4.00) (2.40)
 

4-2- 26  

 105/8 105/9 106/1 106/2 106/3  

 2.67 2.67 2.00 2.33 2.33 2.40 



 

73 

 

 105/8 105/9 106/1 106/2 106/3  

 4.00 4.00 3.00 4.00 3.00 3.60 

 3.17 3.50 3.00 3.83 3.83 3.47 

 2.17 3.25 1.83 3.33 2.67 2.65 

 3.17 3.67 2.83 3.33 3.33 3.27 

 3.50 3.75 3.50 3.83 4.33 3.78 

 2.67 3.50 2.00 3.33 2.67 2.83 

 3.33 4.00 2.67 3.67 3.50 3.43 

 3.00 3.50 4.00 4.00 3.33 3.57 

 4.00 4.00 4.00 4.00 4.00 4.00 

 4.00 4.00 4.50 4.50 4.50 4.30 

 

1-5
3.53 (4.45)

(4.20) (2.60)
 

4-2- 27  

 105/8 105/9 106/1 106/2 106/3  

 2.67 2.83 2.33 2.67 2.50 2.60 

 4.00 4.00 3.00 4.50 3.00 3.70 

 3.17 3.50 3.00 3.83 3.83 3.47 

 2.17 3.25 1.83 3.33 2.67 2.65 

 3.17 3.67 2.83 3.33 3.33 3.27 

 3.50 3.75 3.50 3.83 4.33 3.78 

 2.83 3.50 2.67 3.33 2.83 3.03 

 3.67 4.00 3.00 4.00 3.75 3.68 



 

74 

 

 105/8 105/9 106/1 106/2 106/3  

 3.50 3.75 4.33 4.50 4.00 4.02 

 4.00 4.00 4.50 4.50 4.00 4.20 

 4.50 4.00 4.50 4.75 4.50 4.45 

 

  

4-2- 54  

  

4-2- 55  

  



 

75 

 

4-2- 56

  

4-2- 57  

  

4-2- 58  

  

4-2- 59



 

76 

 

  

4-2- 60  

 

4-2- 61  

  

4-2- 62



 

77 

 

  

4-2- 63  

  

4-2- 64  
  



 

78 

 

9 3

11 3  

9 7
5

 

4-3- 1  

      
        

 

 3.93* 3.60 3.33 2.77* 3.07 3.00* 3.53 3.38 

 3.60* 3.13 2.53 2.53 2.40 2.20* 3.00 2.71 

 3.83* 3.37 2.94 2.65* 2.93 2.60* 3.27 3.12 

 

3.28
(0.286) 0.05

ANOVA ANOVA F=6.136 P=0.0003 0.05

Scheffe
 

 
4-3- 2  

  df  F  Scheffe  
 4.872 6 .812 6.136 .000 

  3.705 28 .132   
 8.577 34    
 

2.77
(0.177) 0.05

ANOVA ANOVA F=4.570 P=0.002 0.05



 

79 

 

Scheffe
 

 
4-3- 3  

  df  F  Scheffe  
 7.227 6 1.205 4.570 .002  
 7.380 28 .264    

 14.607 34     
 

3.08
(0.053) 0.05

ANOVA ANOVA F=4.188 P=0.004 0.05

Scheffe
 

 
4-3- 4  

  df  F  Scheffe  
 5.518 6 .920 4.188 .004 

  6.148 28 .220   
 11.665 34    
 

9 6
5

 

4-3- 5  

 

      
        

 3.40 3.3 2.80 3.53 2.73 3.87 3.27 

 3.13 2.67 2.27 3.00 2.53 3.07 2.77 

 3.27 3.00 2.53 3.24 2.63 3.47 3.02 



 

80 

 

3.27
(0.903) 0.05

ANOVA ANOVA F=3.345 P=0.020
0.05

Scheffe
 

 
4-3- 6  

  df  F  
 4.772 5 .954 3.345 .020 
 6.848 24 .285   

 11.621 29    

 

2.77
(0.405) 0.05

ANOVA ANOVA F=2.203 P=0.087
0.05  

3.02
(0.885) 0.05

ANOVA ANOVA F=3.351 P=0.020
0.05

Scheffe
 

 
4-3- 7  

  df  F  
 3.463 5 .693 3.351 .020 
 4.960 24 .207   

 8.423 29    

 

9 5
5  



 

81 

 

4-3- 8  
      

       

 4.13* 2.07  1.73 * 1.97*  3.23  2.65 

 3.93* 1.60 * 1.50 * 1.70 * 2.83  2.83 

 4.03* 1.83 * 1.62 * 1.83*  3.03  3.03 

 

2.62
(0.001) 0.05

Kruskal-Wallis
K-W X2=18.04 P=0.001 0.05

 
 

4-3- 9 Kruskal-Wallis  

 
Kruskal-Wallis  

X2 P  
 18.04 0.001 

 

2.31
(0.308) 0.05

ANOVA ANOVA F=17.000 P=0.000
0.05

Scheffe

 
 

4-3- 10  
  df  F  Scheffe  

 22.203 4 5.551 17.000 .000 

 
 6.530 20 .327   

 28.733 24    



 

82 

 

2.46
(0.108) 0.05

ANOVA ANOVA F=22.400 P=0.000
0.05

Scheffe

 

4-3- 11  

 

9 5
5  

4-3- 12  
     

       

 3.93** 1.93* 1.67* 2.30 2.97 2.56 

 3.60* 1.53* 1.53* 2.03* 2.33* 2.20 

 3.77* 1.73* 1.60* 2.17* 2.65* 2.38 

 

2.56
(0.044) 0.05

Kruskal-Wallis
K-W X2=18.464 P=0.001 0.05

 

  df  F  Scheffe  
 21.470 4 5.367 22.400 .000 

 
 4.792 20 .240   

 26.262 24    



 

83 

 

4-3- 13 Kruskal-Wallis  

 
Kruskal-Wallis  

X2 P  
 18.464 0.001 

 

2.20
(0.869) 0.05

ANOVA ANOVA F=12.967 P=0.000 0.05

Scheffe

 
 

4-3- 14  
  df  F  Scheffe  

 14.492 4 3.623 12.967 .000 

 

 5.588 20 .279   
 20.080 24    

 

2.38
(0.448) 0.05

ANOVA ANOVA F=17.468 P=0.000 0.05

Scheffe

 
 

4-3- 15  
  df  F  Scheffe  

 15.335 4 3.834 17.468 .000 

 

 4.389 20 .219   
 19.725 24    

 



 

84 

 

9 4
5  

4-3- 16  
       

      

 3.33 3.00  2.93  3.80  3.26 

 3.13 2.33* 2.20 * 3.60 ** 3.13 

 3.23 2.67  2.57  3.70  3.04 

 

3.26
(0.707) 0.05

ANOVA ANOVA F=1.414 P=0.275 0.05
 

 

2.81
(0.006) 0.05

Kruskal-Wallis
K-W X2=11.508 P=0.009 0.05

 
 

4-3- 17 Kruskal-Wallis  

 
Kruskal-Wallis  

X2 P  
 11.508 0.009 

3.04
(0.074) 0.05

ANOVA ANOVA F=3.670 P=0.035 0.05

Scheffe



 

85 

 

 

9 4
5  

4-3- 18  
       

      

 3.11 2.90  3.73  3.30  3.26 

 2.53 2.40  3.07  2.07  2.51 

 2.83 2.65 3.40  2.68  2.89 

 

3.26
(0.255) 0.05

ANOVA ANOVA F=1.460 P=0.263
0.05  

 

2.51
(0.497) 0.05

ANOVA ANOVA F=2.262 P=0.120
0.05  

2.89
(0.587) 0.05

ANOVA ANOVA F=2.180 P=0.130
0.05  

 

9 4
5  



 

86 

 

4-3- 19  
       

      

 2.67 3.40  2.60  3.33 3.00 

 2.60 3.20 * 2.20 * 2.73 2.66 

 2.63 3.30 * 2.40 * 3.03 2.83 

 

3.00
(0.043) 0.05

Kruskal-Wallis
K-W X2=7.034 P=0.071 0.05

 
 

4-3- 20 Kruskal-Wallis  

 
Kruskal-Wallis  

X2 P  
 7.034 0.071 

 

2.68
(0.872) 0.05

ANOVA ANOVA F=4.062 P=0.025 0.05

Scheffe
 

4-3- 21  
  df  F  Scheffe  

 2.540 3 .847 4.062 .025  
 3.335 16 .208   

 5.874 19    
 

2.84
(0.203) 0.05

ANOVA ANOVA F=4.623 P=0.022 0.05



 

87 

 

Scheffe
 

 
4-3- 22  

  df  F  Scheffe  
 2.426 3 .809 4.263 .022  
 3.036 16 .190   

 5.462 19    
 

9 3
5  

4-3- 23  
      

     

 4.60* 2.87* 3.53* 3.66 

 4.13* 2.47* 3.13* 3.24 

 4.37* 2.67* 3.33* 3.45 

 

3.66
(0.141) 0.05

ANOVA ANOVA F=36.785 P=0.000 0.05

Scheffe

 
 

4-3- 24  
  df  F  Scheffe  

 7.633 2 3.816 36.785 .000 
  1.245 12 .104   

 8.878 14    
 



 

88 

 

3.24
(0.412) 0.05

ANOVA ANOVA F=32.650 P=0.000 0.05

Scheffe

 
 

4-3- 25  
  df  F  Scheffe  

 7.019 2 3.509 32.650 .000 
  1.290 12 .107   

 8.308 14    
 

3.45
(0.276) 0.05

ANOVA ANOVA F=51.937 P=0.000 0.05

Scheffe

 
 

4-3- 26  
  df  F  Scheffe  

 7.322 2 3.661 51.937 .000 
  .846 12 .070   

 8.168 14    
 

9 3
5  

 



 

89 

 

4-3- 27  
         

     

 2.53 3.00 3.07 2.86 

 2.20 2.20 2.53 2.31 

 2.37 2.60 2.87 2.61 

 

2.86
(0.894) 0.05

ANOVA ANOVA F=1.140 P=0.363
0.05

 

2.31
(0.514) 0.05

ANOVA ANOVA F=0.318 P=0.734
0.05

 

2.61
(0.596) 0.05

ANOVA ANOVA F=0.779 P=0.481
0.05

 

9 3
5  

4-3- 28  
        

     

 1.80* 3.73* 2.93* 2.82 

 1.07** 3.07* 2.60* 2.24 

 1.43* 3.40* 2.77* 2.53 



 

90 

 

2.82
(0.558) 0.05

ANOVA ANOVA F=27.218 P=0.000
0.05

Scheffe

 
 

4-3- 29  
  df  F  Scheffe  

 9.462 2 4.731 27.218 .000 
  2.086 12 .174   

 11.548 14    
 

2.24
(0.176) 0.05

ANOVA ANOVA F=47.912 P=0.000
0.05

Scheffe

 
 

4-3- 30  
  df  F  Scheffe  

 10.974 2 5.487 47.912 .000 
  1.374 12 .115   

 12.348 14    
 

2.53
(0.805) 0.05

ANOVA ANOVA F=42.522 P=0.000
0.05

Scheffe
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4-3- 31  

  df  F  Scheffe  
 10.074 2 5.037 42.522 .000 

  1.421 12 .118   
 11.495 14    

9 3
5  

4-3- 32  
         

     

 3.80 3.20 3.34 3.44 

 3.00 2.47 2.74 2.73 

 3.40 2.84 3.03 3.09 

3.44
(0.102) 0.05

ANOVA ANOVA F=1.770 P=0.212
0.05  

 

2.73
(0.588) 0.05

ANOVA ANOVA F=0.922 P=0.424
0.05  

3.09
(0.148) 0.05

ANOVA ANOVA F=1.405 P=0.283
0.05  
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81-100% 51-80% 3.33( 4-4- 1) 1-50%
3.08( 4-4- 1)

pH  

4-4- 1  

 
 

 
      

1-50% 
  46.8 4.27 3.08 

  47.6 4.20 
  31.5 4.00 
  19.4 3.93 

  32.4 3.87 

51-80% 
  55.0 4.60 3.33 
  53.2 4.47 
  70.7 4.40 

  59.9 4.07 
  54.3 3.80 

81-100% 
  85.3 4.60 3.33 
  84.1 4.13 
  86.7  3.93 
  94.2 3.93 

  96.1 3.80 
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4-4- 2  
     

  2.93   
   3.73  

 1.80   
  3.35   

    3.93 
 2.77   

   3.60 
 3.00   
 3.07   
  3.33  

  3.00   
    2.53 

 3.07   
  2.93   

   3.33  
 3.00   

  3.80  
  2.97   

    1.67 
 1.93   
   3.93 
 2.30   

  3.20   
   3.34  

   3.80 
   2.6  

   2.67  
 3.33   

 3.40   
  2.80   

  3.30   
 2.73   

 3.87   
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 3.53   
   3.40 

  2.07   
   1.73  

  3.23  
   4.13 
 1.97   

  3.53   
  2.87   

   4.60 
  3.13   

   3.73  
 2.90   

 3.30   
 

EC
EC

0.11-0.25mS/cm 3.25( 4-4- 
3) 0.26-0.60mS/cm 2.73( 4-4- 3)

0-0.10
3.16

E.C EC
10%

 

4-4- 3  
EC  

 
   EC    
0-0.10

 
  0.09 4.60 3.16 
  0.10 4.47 
  0.10 4.40 
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EC  
 

  0.08 4.27 
  0.09 4.20 

0.11-0.25
 

  0.11 4.60 3.25 
  0.12 4.07 
  0.14 3.93 

  0.14 3.93 
  0.12 3.80 

0.26-0.60

 

  0.26 2.73 2.73 
 

4-4- 4  
     

  2.93   
   3.73  

  1.80  
  3.53   

  3.93   
  2.77  

 3.60   
 3.00   
 3.07   
 3.33   

  3.00   
  2.53   

  3.07  
  2.93   

  3.33   
 3.00   

  3.80  
  2.97   

  1.67   
  1.93  
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  3.93  
 2.3   

  3.20   
  3.34   

  3.80  
  2.60   

  2.67   
 3.33   

  3.40  
  2.80   

  3.30   
   2.73 

 3.87   
  3.53  
  3.40  

  2.07   
  1.73   

 3.23   
 4.13   
 1.97   

  3.53   
  2.87   

  4.60  
  3.13   

  3.73   
 2.90   

 3.30   
 

pH
pH

( 2005 pH 5.5 7.5
2018 pH 5.5

5.5 7.5 7.5 pH
pH 5.5 1.80

pH5.5 7.5
4.07 pH7.5 4.49 5.5
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pH 5.33 8.10
pH

 

4-4- 5  
pH  

 
   pH    

5.5   5.33 1.80 1.80 
 

5.5 7.5   7.37 4.20 4.07 
  7.17 4.13 
  7.40 4.07 
  7.30 4.00 
  7.17 3.93 

7.5   7.85 4.60 4.49 
  7.57 4.60 

  7.87 4.47 
  8.10 4.40 
  7.70 4.27 

 
4-4- 6  

  5.5 5.5~7.5 7.5 

   2.93  
   3.73  

 1.80   
   3.53  

   3.93  
  2.77  

  3.60  
   3.00 
   3.07 
   3.33 

   3.00  
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  5.5 5.5~7.5 7.5 

    2.53 
   3.07 

   2.93  
   3.33  

   3.00 
   3.80 

   2.97  
   1.67  

  1.93  
  3.93  
  2.3  

   3.20  
   3.34  

  3.80  
   2.60  

   2.67  
  3.33  

  3.40  
   2.80  

   3.30  
  2.73  

   3.87 
  3.53  
   3.40 

   2.07  
   1.73  

  3.23  
  4.13  
   1.97 

   3.53  
   2.87 

   4.60 
   3.13  

   3.73  
  2.90  

  3.30  
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3
2016 8 9 2017 1 2 3 5

5 EC pH

 

9
35 15

2 8.66
5 (7 ) (6 ) (5 )

(4 ) (3 ) 11

 

pH EC EC
0.11 mS/cm  

20-70 66.6
70 82.4 81.5
71.5 22.5

81-100% 51-80% 3.33( 4-4- 1)
1-50% 3.08( 4-4-1)

 

9 (EC) 0.11 mS/cm
(0.14 mS/cm) (0.09 mS/cm)

(2011) (EC) 498.3 S/ (2010)
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(EC) 172.9-207.8 μS/cm (EC)
0.11-0.25mS/cm 3.25( 4-4- 3)

0.26-0.60mS/cm 2.73( 4-4- 3)
0-0.10

3.16

(EC) (EC)
 

9 7.26
(7.90) (6.94) 2018 pH 5.5 7.5

pH 5.5 5.5 7.5
7.5 pH

pH 5.5 1.80
pH5.5 7.5 4.07

pH7.5 4.49 pH
5.33 8.10

pH
 

5 5 1  

3.18
(3.90) (3.81)

(2.53) 4-1- 1 4-1- 2
 

2.61
(3.59) (3.81)

(2.06) 3- 2 4-1- 5
 

2.87
(3.74) (3.54)
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(2.30)

 

9 3
3

 
 

 

20-70
66.6 70 22.5

EC 0.11 mS/cm

9 7.26
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EC
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