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 4 
 

 
 

 
 UV-VIS 

spectrophotometer 

 UV-VIS spectrophotometer 
 

 UV-VIS spectrophotometer 

( 13)  

 V3   

 V10  

 

 

 

 

 UV-VIS 

spectrophotometer   

 (p  0.01) (  1) 

 120  160   0.8666 

 0.4885 

 40  80   0.6891 (  14) 
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                            40     80  

               120         160  

 13 

 UV-VIS spectrophotometer 

 

 

 1 

 UV-VIS spectrophotometer 

  
 

 ** ** 

cv% 7.55 5.21 

** =  (P  0.01) 
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 14  
 

 

 UV-VIS spectrophotometer  

 

 (p  0.01) (  1) 

 67  

 40, 80, 120  160  

 50  (  15) 
 

 
 15  
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 SPAD-502  
 SCMR 

 

SCMR ( 16)  

 UV-VIS spectrophotometer   SCMR 

 V3    SCMR 

 V10   SCMR 

  SCMR  

 

 
                            40     80  

               120         160  

 16 SCMR 
 

 SCMR  
 SCMR   

  SCMR  (p  0.01) (  

2)  33.83 

 120  160   SCMR  52.35 

 40  80   SCMR  45.04 (  17) 



24

 2 

 SPAD-502 

  SCMR  
 

SCMR  

 ** ns 

cv% 2.83 7.79 

ns =  

** =  (P  0.01) 
 

 

 
 17  SCMR  

 
 SCMR  

   SCMR 

  

SCMR   50  (  2) 
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 RGB  
 

 (  18)     

 

 SCMR  

 V3   

 

 V10 

  

 

 
                            40     80  

               120          160  

 18 

 
 

 
  

 

 (p  0.01) (  3) 
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 10.86  120  160  

 18.87  40  80  

 14.67 (  19) 

 

 3 

 

  
 

 ** ns 

cv% 4.51 13.69 

ns =  

** =  (P  0.01) 
 

 
 19  

 
 

 

 

  50 

 (  3)  
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 Leaf Color Chart 
 Leaf Color Chart 

Leaf Color Chart (  20) 

 Leaf 

Color Chart   SCMR  

 Leaf color Chart  V3   

Leaf Color Chart  V10 

Leaf Color Chart  

Leaf Color Chart  

 

 
                            40      80  

               120         160  

 20 Leaf Color 

Chart 
 

 Leaf Color Chart  
 Leaf Color Chart   

  Leaf Color Chart 

 (p  0.01) (  4)  160   Leaf Color 



28

Chart  8.34  120   Leaf 

Color Chart  7.46  80  40   Leaf Color 

Chart  5.79  Leaf Color Chart 

 4.83 (  21) 

 

 4  Leaf 

Color Chart 

  Leaf Color Chart  
 Leaf Color 

Chart  

 ** * 

cv% 4.04 20.38 

  * =  (P  0.05) 
** =  (P  0.01) 

 

 
 21  Leaf Color Chart  

 
 Leaf Color Chart  

 Leaf Color Chart 
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 Leaf Color Chart  (p  0.05) (  4) 

 40, 80, 120  160   Leaf Color Chart 

 49   Leaf Color 

Chart  22  (  22) 

 

 
 22  Leaf Color Chart  

 

 
  UV-VIS 

spectrophotometer 
 

  

 y = 24.264 + 79.612x (  23)  y   x 

 

 1   79.61  
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 23  

 

 UV-VIS spectrophotometer 

 

 y = -68.98 + 168.85x (  24)  y   x 

  1  

 168.85   

 

 
 24  
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 SCMR  
  SCMR  

  SCMR   

y = 4.4447 + 1.6852x (  25)  y   x  SCMR 

  SCMR  1   

1.69   

 

  
 25  SCMR  

 
 SCMR  
 SCMR 

 SCMR  

 y = -117.7 + 3.7201x (  26)  y   x  SCMR 

  SCMR  1   3.72  
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 26  SCMR  

 
 
 

  

 y = 21.675 + 3.8428x (  27)  y  

 x   

 1   3.84   

 

 
 27  
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 y = -76.815 + 8.3005x (  28)  y   x  

   

1   8.30  
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 Leaf Color Chart  
 Leaf Color Chart  

  Leaf Color Chart  

 y = 21.571 + 9.3135x (  29)  y  

 x  Leaf Color Chart    Leaf Color Chart 

 1   9.31   
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 29  Leaf Color Chart  

 
 Leaf Color Chart  

 Leaf Color Chart  

 Leaf Color Chart  

 y = -92.732 + 22.552x (  30)  y   x   

Leaf Color Chart    Leaf Color Chart  1 

  22.55  

 

 
 30  Leaf Color Chart  
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 SCMR  
 Leaf Color Chart  

  SCMR  
  SCMR    SCMR 

  

 y = -0.2338 + 0.0208x (  31)  y  x  SCMR 

 SCMR  1   

0.0208  

 

 
 31  SCMR  

 

 SCMR  

 SCMR 

 SCMR 

  y = -4.514 + 0.4392x (  32)  x  

SCMR   y   SCMR  

1   0.44  
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 32  SCMR  

 
 SCMR  Leaf Color Chart  

 SCMR  Leaf Color Chart  

 

 SCMR  y = -1.4099 + 0.1716x (  33)  x 

 SCMR   y  Leaf Color Chart  

SCMR  1   Leaf Color Chart 0.17  

 

 
 33  SCMR  Leaf Color Chart  

 

 



37

  
 Rashid et al. (2004) 

 SPAD-502  SCMR  

Dumas method  LECO (Tabatabai and Bremner, 1970) 

    SCMR 

 Quadratic response (  34)  y = -43.976 + 3.883x - 0.0413x2 

 x   y  SCMR 

 SCMR   

  SCMR  y = 

-0.2338 + 0.0208x (x =  SCMR, y = ) 

 SCMR  SCMR 

 Rashid et al. (2004) 

 5 

  SCMR 

 y = -4.514 + 0.4392x (x =  SCMR, y = ) 

 SCMR  

SCMR  Rashid et al. (2004) 

 SCMR  (  5) 

  Leaf Color Chart  SCMR  

y = -1.4099 + 0.1716x (x =  SCMR, y =  Leaf Color Chart)  Leaf 

Color Chart  SCMR  SCMR 

 Rashid et al. (2004)  Leaf 

Color Chart  (  5) 
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 34  SCMR  (Rashid et al., 2004) 

 

 5  SCMR  

 Leaf Color Chart  

SCMR*   Leaf Color Chart Leaf N (mg g-1)* 

26 6.91 0.3070 2.76 24.3 

27 7.34 0.3278 2.85 24.8 

28 7.78 0.3486 2.95 25.4 

29 8.22 0.3694 3.05 26.0 

30 8.66 0.3902 3.15 26.6 

31 9.10 0.4110 3.26 27.2 

32 9.54 0.4318 3.36 27.8 

33 9.98 0.4526 3.46 28.4 

34 10.42 0.4734 3.58 29.1 

35 10.86 0.4942 3.70 29.8 

36 11.30 0.5150 3.82 30.5 

37 11.74 0.5358 3.94 31.2 

38 12.18 0.5566 4.08 32.0 

39 12.61 0.5774 4.24 32.9 

40 13.05 0.5982 4.39 33.8 

41 13.49 0.6190 4.54 34.7 

*  Rashid et al. (2004) 

 S
CM

R 
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 5  SCMR  

 Leaf Color Chart ( ) 

SCMR*   Leaf Color Chart Leaf N (mg g-1)* 

42 13.93 0.6398 4.72 35.7 

43 14.37 0.6606 4.90 36.8 

44 14.81 0.6814 5.13 38.1 

45 15.25 0.7022 5.39 39.6 

46 15.69 0.7230 5.71 41.5 

47 16.13 0.7438 6.19 44.3 

*  Rashid et al. (2004) 

 

 
  
 

 (  5)  
 Quadratic response (  35)  y = 27.239 - 27.889x + 

65.616x2   (x = , y = )  
 

  
 35  
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 SCMR  
  SCMR 

 (  5)  
 Quadratic response (  36) 

  y = 37.346 - 1.2183x + 0.0284x2 (x =  SCMR, y = 
)  

 

 
 36  SCMR  

 
 

  
 (  5)  

 Quadratic response (  37) 
 SCMR   y = 27.826 - 1.4458x + 

0.1472x2 (x = , y = )  
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 37  

 
 Leaf Color Chart  

   Leaf Color 
Chart  (  5)  

 (  38)  y = 8.2241 + 5.8267x (x = Leaf Color 
Chart, y = )  
 

 
 38  Leaf Color Chart  
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  (p  0.05) (  6) 

 39.13   

160   61.04  

 40, 80  120  

 47.38  (  39) 

 

 6   

   

 

 * ** ** 

cv% 9.08 5.91 6.37 

  * =  (P  0.05) 
** =  (P  0.01) 
 

 
 39  
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   (p  0.01) (  6) 

 40  80   32.27  

 120  160   

39.30   26.28  

(  40) 

 

 
 40  

 
 

 

  (p  0.01) (  6) 

 160  

 103.31   40, 80 120  

 79.87  

 64.97  (  41) 
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 41   

 

  
 

 

  (p  

0.01) (  7)  80  

 103   120 

 160   96  

 40  

 90  (  42) 

 

 7 

  

    

 ** ns ** 

cv% 1.89 0.75 1.00 

ns =  

** =  (P  0.01) 
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 42    

 

 

  

 (  7)  84    

 
 

 

 

 (p  0.01) (  7)  80, 120  160  

 91   

 40   

 87  (  43) 
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 43  

 

  
 

 

  (p  0.05) (

 8)  160  

 0.66   

40, 80  120   0.48 

 (  44) 
 

 8  

 

    

 * ** ** 

cv% 10.07 5.56 6.58 

*   =  (P  0.05) 
** =  (P  0.01) 
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 44  

 
 

 

  (p  0.01) (  8) 

 0.31  

 160   0.49 

  40, 80  120  

 0.41  (  45) 

 

 
 45   
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  (p  0.01) (  

8)  160  

 1.13   40, 80  120  

 0.89  

 0.75  (  46) 
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(  47) 

  30   

 90  
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 47  (A)          

 40  (B) 

 80  (C)          

 120  (D) 

 160  (E) 

 

B A 

D 

E 
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 (  48) 

  30 
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 (  49) 
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 90  
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 48  (A)       

 40  (B) 

 80  (C)      

 120  (D) 

 160  (E)
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A B 

C D 
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 120  (D) 

 160  (E)
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  (p  0.01) (  9) 

 120  160   237.42  

 40  80  

212.14   171.38  (

 50)  

 

 9  

  

 ** 

cv% 4.53 

* =  (P  0.05) 

 

 50  
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 (p  0.01) (  10) 

 120  160   85.86  

  

 40  80   30.40  (  51) 

 

 10  

   100     

 ** ns ns ns * 

cv% 20.12 25.38 35.78 22.81 27.03 

ns  =  

 *  =  (P  0.05)  
** =  (P  0.01) 
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  100 

   22.28  100 

 

 

   231.8  

 

   12  

 

 
 

  (p  0.05) (  10) 

 120  160   0.91 

  40  80   0.42 

(  52) 

 

 
 52  
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 (correlation analysis) (  11) 

  SCMR 

   Leaf Color Chart  

   

 

 SCMR     

Leaf Color Chart   

  

  53 
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