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 1

 1.1  (1) (2)

         1.                      2.                  3. 

 1.2  ( : , 2545) 

2

1
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 1.3 

       1. elevated           2. level          1. slope down     2. slight curve        3. level 

 1.4  1.5 

      1. curve upwards     2. slope down         1. absent       2. a point    3. two points   4. prominent 

 1.6  1.7 

: , 2543 

1. tapered

6. tapered+rounded 7. necked+rounded5. rounded oblique

2. extended 3. necked 4. rounded

1. absent 2. shallow 3. deep

 1.8

 1.9
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 2

1.  NaOH  0.1  NaOH  4 

 1000 

2.  phenolphthalein  1%  phenolphthalein 1 

ethanol 60  100 

3.  (

, 2533) 

=

 NaOH  ( )x  ( )x 4.2 

 ( )

 (Chroma meter)  CR-300  Minolta 

 CR-310  8 L*, chroma  h

 L* = The lightness factor (value) 

-  100

-  0

 chroma 

-  0  ( )

-  60

 h  (hue angle) 

0-45    180-225 

45-90      225-270

90-135   270-315

135-180      315-360
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1.  SDS Extraction buffer (Kuntapanom and Ikeda, 1998) 

 Tris base 1.817  

 Boric acid 0.927  

 0.5 M EDTA 1.00  

 SDS   2.0.   

 50 

2.  Extraction buffer (Doyle and Doyle, 1990 , 2540) 

200 mM  Tris- HCl (pH 8.0) 

            25 mM  EDTA (pH 8.0) 

           250 mM  NaCl      

 0.5 %  SDS                                    

3.  Extraction buffer  Doyle and Doyle (1987) 

            100 mM  Tris- HCl (pH 8.0) 

            20 mM  EDTA (pH 8.0) 

           1.4 M   NaCl                                         

            2%  CTAB 

2%   PVP 

2%   - mercaptoethanol ( )

4.  TE buffer

10 mM   Tris – HCl (pH 8.0)  

1 mM   EDTA (pH 8.0)
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5.  0.5 M EDTA (pH 8.0)

EDTA    186.1       

   800.0   

 pH  8.0  NaOH (  20  NaOH pellets) 

 1,000 

6. 5 M NaCl

NaCl        29.2   

     800.0   

 NaCl  1,000 

7. 1 M Tris

Tris base  121.1   

    700.0   

 pH  HCl 

 pH                                  HCl 

7.4                                  70   

7.6                                  60   

8.0                                  42   

 1,000 

8.  Ethidium bromide 10 

Ethidium bromide      1   

    100   

9.  10x TBE buffer 

Tris base   121   

Boric acid     55   

0.5 M EDTA     40   

 1,000 
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10.  40% polyacrylamide (19:1)

Acrylamide   150   

Bis- acrylamide       8   

 Acrylamide  Bis- acrylamide 

 400 

11.  6% acrylamide gel 

Urea   29.4   

40% acrylamide  10.5   

10X TBE    7.0   

       10 %APS   400   

 TEMED     30   

 10X TBE  40% acrylamide  30 

 750  30 

 10% APS  TEMED 

 1 

12.  Developer 

Sodium carbonate    30   

Sodium thiosulphate  200   

37% Formaldehyde  650   

 1,000 

13.  Silver nitrate 

Silver nitrate          1       

                                     1,000      

 Silver nitrate  1,000 
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1. Doyle and Doyle (1990)  (2540)

1.  0.1 

1.5  Extraction buffer 600 

2.  Vortex  65  30 

3.  7,000  10 

4.  Proteinase K (10 ) 25 

 55  3 

5.  7,000  10 

6.  Chloroform: Isoamyl alchohol (24:1) 700

7.  12,000  4  30 

8.  Isopropanol 

9.  8,000  4  20

10.  75% Ethanol  500

 5,000  4  10   2 

 1 

11.  TE buffer  60  4  1 

12.  RNaseA  2  700 

37  1 

13.  Electrophoresis  1% agarose gel 
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2. SDS Extraction (Kuntapanom and Ikeda, 1998) 

1.  0.1 

 1.5  SDS Extraction buffer 600 

2.  65  15  5 

3.  3 M Sodium acetate (pH 5.2) 200 

 30 

4.  14,000  4   20 

5.  1.5 

6.   Isopropanol 

7.  -20   15  12,000 

 4  5 

8.  70 % Ethanol  500  12,000 

 4  10 

37

9.  100  5 M 

NaCl 67  99 % Ethanol 2  (334 )

 10  12,000  4 

 10 

37

10.  TE Buffer  4 

11.  Electrophoresis  1% agarose gel 
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3.  Doyle and Doyle (1987) 

1.  0.1 

 1.5  Extraction buffer 700  (  2% -

mercaptoethanol )  PVP-40 2% 

2.  Vortex  65  30 

3.  7,000  10 

4.  Proteinase K (10 ) 25 

 55  3 

5.  7,000  10 

6.  chloroform: Isoamyl alchohol (24:1) 700  Vortex 

 14,000  10 

 (  2 )

7.   Isopropanol 

 4 

8.  10,000  4  10

9.  Wash buffer (75 % Ethanol, 10 mM 

NH4OAc)  500

20- 30 

10.  8,000  3  75 % Ethanol 2 

11.  10,000  1

12.

13.  TE buffer  100 

14.  RNase A  10  2 

37  1 

15.  Electrophoresis  1% agarose gel 

16.  4 
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 3

 1

 2549 

( ) ( )

KM1 2.95 3.05

KM2 3.34 3.65

KM3 3.30 3.35

KM4 3.04 3.32

KM5 2.45 3.60

KM6 4.40 5.35

KM7 3.63 3.70

KM8 4.40 5.20

KM9 3.30 3.65

KM10 3.90 5.20

KM11 3.38 3.60

KM12 3.82 2.90

KM13 4.23 4.65

KM14 4.48 4.90

KM15 3.48 4.75

KM16 2.90 3.55

KM17 3.10 4.00

KM18 3.60 3.80

KM19 3.87 4.30

KM20 3.65 4.55

Aver 3.56 4.05

Max 4.48 5.35

Min 2.45 2.90

sd 0.55 0.75
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 2  2549 

 ( .)  ( .)

KM1 4.13 2.5 7.4 1.63 0.7 2.0 

KM2 3.79 2.1 6 1.58 1.0 2.2 

KM3 3.26 2 4.9 1.23 1.0 1.8 

KM4 3.26 2.2 5.2 1.56 1.1 2.0 

KM5 2.62 2 3.6 1.33 1.0 1.9 

KM6 3.32 2.2 5.1 2.01 1.4 2.6 

KM7 3.19 1.5 5.2 1.75 1.2 2.3 

KM8 3.49 1.3 7 1.72 1.1 2.4 

KM9 4.04 2.5 5.7 1.69 1.4 2.3 

KM10 2.65 1.8 4.2 1.57 1.2 1.9 

KM11 3.73 1.8 6.8 1.44 1.1 1.6 

KM12 3.79 2.5 6.2 1.4 1.0 1.9 

KM13 3.64 1.7 5.6 1.7 1.4 2.1 

KM14 3.11 1.4 4.4 1.45 0.8 2.0 

KM15 4.48 2.3 8.5 1.75 1.4 4.1 

KM16 2.77 1.3 6.7 1.48 1.0 2.5 

KM17 2.21 1.4 4 1.4 0.8 1.9 

KM18 2.71 1.5 4.6 1.7 1.3 2.2 

KM19 3.05 2 5.8 1.77 1.5 2.0 

KM20 2.53 1.5 3.4 1.59 1.2 1.9 

Aver 3.29   1.59   

Max 4.48   2.01   

Min 2.21   1.23   

sd 0.60   0.18   
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 2549 

:  ( .)

KM1 0.43 0.3 0.7 30.61 23.2 41.4 

KM2 0.47 0.2 0.8 33.32 27 38.6 

KM3 0.45 0.2 0.9 

KM4 0.52 0.3 0.7 

KM5 0.52 0.3 0.7 25.74 19.5 35.7 

KM6 0.63 0.4 0.9 25.56 19.3 33.5 

KM7 0.58 0.4 0.8 24.88 19.2 31.7 

KM8 0.59 0.2 0.8 27.72 16.7 38.8 

KM9 0.44 0.3 0.7 23.7 15.3 35.2 

KM10 0.64 0.3 0.9 25.67 19.1 30.8 

KM11 0.47 0.2 0.8 

KM12 0.39 0.2 0.5 

KM13 0.53 0.3 0.9 21.18 18.5 24.8 

KM14 0.49 0.3 0.6 25.66 17.8 40.8 

KM15 0.45 0.2 0.7 24.75 18 29 

KM16 0.63 0.3 0.9 21.37 15.3 32.2 

KM17 0.67 0.3 0.9 24.77 16.5 33.2 

KM18 0.69 0.3 0.9 25.64 15.3 32.5 

KM19 0.65 0.3 0.9 27.61 16.2 41.8 

KM20 0.67 0.4 0.9 22.59 17.2 33.5 

Aver 0.55   25.67   

Max 0.69   33.32   

Min 0.39   21.18   

sd 0.10   3.11   
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 4

 2549 

 ( .)

KM1 41.62 35.1 50.7 1:3.86 1:3.38 1:4.46 

KM2 43.14 40 47.3 1:4.73 1:3.10 1:6.00 

KM3

KM4

KM5 34.17 31.2 38.2 1:6.54 1:4.85 1:10.90 

KM6 38.59 33.3 45 1:3.53 1:2.75 1:4.57 

KM7 38.41 32.4 44.8 1:4.12 1:3.67 1:5.66 

KM8 40.06 31.3 52.1 1:2.81 1:2.08 1:4.10 

KM9 38.14 33 44.1 1:3.22 1:2.41 1:4.83 

KM10

KM11

KM12 35.17 31.1 39.4 1:7.39 1:6.30 1:13.00 

KM13 33.58 25.5 38 1:3.03 1:2.57 1:3.34 

KM14 34.82 27.1 41.8 1:3.13 1:2.29 1:3.71 

KM15 34.52 29.5 38.8 1:10.21 1:8.25 1:17.88 

KM16 35.95 27.2 46.3 1:3.51 1:2.37 1:4.40 

KM17 38.42 30.7 44.3 1:2.32 1:1.60 1:3.25 

KM18 41.94 33.6 47.2 1:3.84 1:3.06 1:9.62 

KM19 40.86 32.5 46.2 1:2.58 1:1.36 1:3.57 

KM20 35.67 31.3 43 1:13.63 1:10.00 1:23.22 

Aver 37.82   1:4.9   

Max 43.14   1:13.6   

Min 33.58   1:2.3   

sd 3.07   3.12   
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 5

 2549 

KM1

KM2

KM3

KM4

KM5

KM6

KM7

KM8

KM9

KM10

KM11

KM12

KM13

KM14

KM15

KM16

KM17

KM18

KM19

KM20
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 6  2548 

 ( )
 ( ./ . .)

KM1 333.69 305.30 364.32 10.46 8.90 11.53 

KM2 309.28 294.36 332.39 10.52 9.17 11.92 

KM3 334.49 310.02 367.63 14.56 11.35 17.35 

KM4 292.49 256.50 310.42 11.3 8.88 13.09 

KM5 368.14 368.14 368.14 10.65 8.75 12.80 

KM6 265.48 234.38 300.33 11.36 10.06 13.55 

KM7 243.47 200.41 287.54 12.12 8.65 13.98 

KM8 203.08 184.19 212.73 11.33 10.38 13.37 

KM9 215.00 175.79 237.71 12.53 9.34 15.96 

KM10 237.53 237.53 237.53 11.45 10.07 12.56 

KM11 343.02 280.99 389.84 13.60 12.35 15.79 

KM12 352.49 337.61 378.25 15.98 11.45 18.39 

KM13 349.35 320.56 396.50 12.04 11.09 13.52 

KM14 322.31 306.19 339.99 11.77 10.80 13.00 

KM15 347.25 347.25 347.25 11.46 8.49 15.76 

KM16 349.02 311.83 394.09 17.09 15.97 18.92 

KM17 286.96 265.69 328.29 14.74 13.68 15.75 

KM18 249.82 230.95 273.62 10.27 8.09 11.25 

KM19 306.15 306.15 306.15 10.41 9.20 12.81 

KM20 313.94 313.94 313.94 10.46 9.05 11.74 

average 301.15   12.20   

max 368.14   17.09   

min 203.08   10.27   

sd 49.78   0.67   
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7  2548 

 2548 

L c h 

KM1 52.48 51.60 53.50 31 28.30 33.80 81.96 81.00 83.00 

KM2 52.88 52.10 54.20 29.94 27.80 33.10 82.24 81.10 83.20 

KM3 52.66 52.20 53.30 28.44 21.00 32.20 82.02 80.60 82.90 

KM4 52.2 51.20 53.50 29.38 28.10 32.70 81.44 80.60 82.50 

KM5 53.62 53.10 54.10 32.06 30.60 33.40 83.36 81.40 85.30 

KM6 53.00 51.30 54.50 28.72 26.80 33.20 81.88 81.50 82.40 

KM7 52.34 51.80 53.00 28.14 26.50 29.60 81.88 81.00 83.40 

KM8 53.76 52.80 54.40 29.8 28.00 31.80 82.5 81.60 83.30 

KM9 53.08 51.70 54.60 33.08 29.20 34.60 82.52 81.60 83.70 

KM10 52.88 50.80 53.90 34.84 33.40 36.80 80.98 79.70 81.70 

KM11 51.34 49.00 53.00 33 27.00 42.50 80.94 75.60 84.80 

KM12 52.6 51.10 53.70 28.84 24.80 33.60 69.96 23.90 82.50 

KM13 53.32 52.60 54.00 36.12 32.00 41.00 81.5 80.80 82.20 

KM14 53.12 52.10 54.00 34.28 30.50 36.90 81.4 80.50 82.80 

KM15 52.62 51.50 53.90 31.24 27.30 33.00 84.22 82.60 86.80 

KM16 51.84 51.10 52.80 31.72 27.50 37.30 80.4 79.50 81.60 

KM17 52.52 51.40 53.30 35.5 30.50 42.00 81.56 79.70 84.30 

KM18 53.58 53.30 53.90 34.16 32.80 36.60 82.64 82.20 83.50 

KM19 53.52 51.80 54.50 32.86 30.10 35.60 81.88 80.60 82.60 

KM20 52.1 51.30 53.40 35.24 33.60 38.30 84.2 81.90 86.00 

average 52.76   31.92   81.47   

max 53.76   36.12   84.22   

min 51.34   28.14   69.96   

sd 2.58   2.88   0.86   
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 8  (TSS) 

 2548 

TSS ( )  ( .)

KM1 9.22 8.00 10.20 43.246 39.82 46.64 

KM2 8.36 7.60 9.50 43.258 41.00 45.13 

KM3 9.66 8.80 10.20 44.966 41.26 47.12 

KM4 8.24 7.00 8.70 43.492 42.58 44.79 

KM5 10.22 9.90 10.60 45.70 44.16 47.16 

KM6 7.52 6.00 8.10 38.748 36.64 41.03 

KM7 8.42 8.00 9.30 42.486 40.56 45.96 

KM8 8.44 7.60 9.80 35.17 34.17 37.37 

KM9 9.36 8.40 9.80 36.902 34.24 39.83 

KM10 10.6 10.00 11.20 38.80 36.15 41.18 

KM11 8.54 8.10 9.20 47.06 44.66 49.26 

KM12 7.74 7.10 8.80 45.048 40.69 48.25 

KM13 9.12 8.20 9.80 41.028 37.14 45.96 

KM14 9.16 8.70 9.80 41.78 38.06 47.61 

KM15 8.56 5.90 11.60 41.24 38.70 45.65 

KM16 9.26 8.80 10.40 44.78 41.96 48.81 

KM17 9.16 8.30 9.80 42.68 38.91 44.44 

KM18 8.44 7.70 9.80 41.14 38.79 43.70 

KM19 8.76 8.00 9.80 40.89 38.72 42.16 

KM20 10.72 10.30 11.10 43.80 39.06 46.80 

average 8.98   42.11   

max 10.72   47.06   

min 7.52   35.17   

sd 3.00   6.90   
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 9  2548 

 ( .)  ( .)

KM1 115.63 107.87 121.09 20.94 18.70 23.57 

KM2 105.22 98.99 110.60 21.95 19.04 24.88 

KM3 105.44 102.70 108.73 22.92 21.92 24.77 

KM4 105.85 103.31 108.23 20.36 16.81 22.52 

KM5 111.46 111.46 111.46 22.24 22.24 22.24 

KM6 95.39 90.55 98.37 21.23 20.28 22.51 

KM7 97.95 92.71 99.98 19.61 15.51 21.90 

KM8 89.41 83.72 93.71 20.00 19.27 20.71 

KM9 94.98 89.76 99.47 17.31 13.60 19.31 

KM10 101.84 101.84 101.84 18.73 18.73 18.73 

KM11 114.43 104.46 124.12 21.25 14.57 26.64 

KM12 105.91 100.46 112.86 23.59 19.56 26.60 

KM13 110.87 103.50 116.66 20.59 19.16 22.02 

KM14 103.14 100.79 105.56 20.30 19.26 22.98 

KM15 98.02 98.02 98.02 19.93 19.93 19.93 

KM16 102.64 99.07 104.84 22.58 18.09 26.19 

KM17 102.56 92.83 109.52 19.99 16.48 23.30 

KM18 97.27 95.84 98.39 18.88 17.92 20.27 

KM19 101.54 101.54 101.54 20.15 20.15 20.15 

KM20 95.25 95.25 95.25 19.72 19.72 19.72 

average 102.74   20.61   

max 115.63   23.59   

min 89.41   17.31   

sd 1.53   49.78   
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 10

 (TSS)  2548 

 (%) ( ./ . .)

TSS

( )

KM1 28.00 15.00 40.00 0.56 0.48 0.65 20.3 19.10 21.90 

KM2 35.00 20.00 40.00 0.52 0.46 0.63 22.9 20.80 27.30 

KM3 18.60 10.00 38.00 0.61 0.44 0.75 23.3 20.40 26.20 

KM4 39.00 35.00 45.00 0.69 0.60 0.77 20.6 18.50 22.70 

KM5 53.00 25.00 80.00 0.46 0.32 0.58 25.38 23.70 26.40 

KM6 31.00 10.00 40.00 0.47 0.36 0.58 20.6 19.20 22.70 

KM7 24.00 15.00 35.00 0.56 0.41 0.71 21.8 21.40 22.30 

KM8 29.00 10.00 60.00 0.31 0.22 0.37 20.06 17.60 23.50 

KM9 39.00 30.00 60.00 0.31 0.22 0.40 20.12 18.50 21.90 

KM10 19.00 15.00 20.00 0.39 0.25 0.45 23.7 22.30 24.80 

KM11 32.00 20.00 45.00 0.52 0.47 0.63 22.3 20.70 24.40 

KM12 16.00 10.00 20.00 0.51 0.46 0.56 21.1 18.40 23.10 

KM13 52.00 30.00 70.00 0.32 0.26 0.38 22.9 20.90 24.40 

KM14 44.00 40.00 60.00 0.43 0.35 0.51 22.9 20.70 24.40 

KM15 31.00 30.00 35.00 0.64 0.33 0.89 22.9 21.60 25.30 

KM16 65.00 60.00 70.00 0.61 0.50 0.73 23.2 22.60 24.20 

KM17 59.00 45.00 70.00 0.57 0.47 0.72 23.4 20.90 25.30 

KM18 32.00 20.00 40.00 0.39 0.32 0.50 21.2 19.40 22.90 

KM19 41.00 20.00 70.00 0.48 0.38 0.65 21.7 19.90 22.90 

KM20 68.00 25.00 90.00 0.43 0.31 0.60 24.2 23.10 25.60 

average 37.78   0.49   22.23   

max 68   0.69   25.38   

min 16   0.31   20.06   

sd 15.07   0.11   1.45   
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 11  2548 

L c h 

KM1 39.04 36.30 41.70 45.22 42.70 47.40 73.48 71.80 75.80 

KM2 39.30 34.90 43.90 45.44 44.20 46.20 73.82 72.00 75.40 

KM3 40.04 35.10 45.70 45.26 41.60 46.90 73.90 72.20 75.80 

KM4 42.96 41.40 43.90 47.12 44.80 49.80 75.18 74.20 75.90 

KM5 45.18 44.20 46.50 49.02 47.50 50.50 74.18 73.70 74.80 

KM6 40.16 34.00 45.60 44.98 42.30 47.20 74.30 71.30 76.50 

KM7 40.80 37.40 43.30 44.88 43.50 46.10 75.08 73.90 75.80 

KM8 35.24 32.40 38.00 44.04 39.10 47.70 71.26 69.30 73.00 

KM9 34.90 32.70 41.20 44.30 42.20 48.10 70.64 69.60 73.30 

KM10 41.96 40.10 43.80 48.96 47.90 50.40 74.18 73.20 75.20 

KM11 41.18 38.80 42.80 45.74 43.90 46.90 73.08 71.70 73.80 

KM12 41.22 38.80 44.00 46.24 45.00 48.10 73.90 73.20 75.00 

KM13 43.08 41.50 45.60 48.50 47.90 49.50 72.98 72.00 73.80 

KM14 43.44 41.90 45.90 47.34 46.90 48.50 74.04 72.80 75.60 

KM15 43.40 42.60 44.50 47.16 45.20 49.10 74.62 73.60 75.30 

KM16 41.44 39.90 42.70 46.58 45.20 48.10 74.04 73.30 74.60 

KM17 42.04 40.80 43.60 48.44 45.00 50.30 73.06 71.90 75.40 

KM18 42.38 39.90 44.10 47.90 45.90 50.10 73.46 72.10 74.80 

KM19 44.64 40.50 47.20 48.32 47.00 49.20 74.50 72.10 76.90 

KM20 42.12 39.20 45.00 46.40 43.60 48.50 74.16 73.40 75.70 

average 41.23   46.59   73.69   

max 45.18   49.02   75.18   

min 34.90   44.04   70.64   

sd 2.72   1.45   1.14   
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 12

 2548 

( .) (%)

KM1 4.93 3.80 5.69 93.6 85.00 100 

KM2 4.92 4.30 5.26 93.6 80.00 100 

KM3 4.928 3.41 6.26 94.8 80.00 100 

KM4 4.348 3.59 5.04 98.6 98.00 100 

KM5 4.616 2.67 6.42 98.8 98.00 100.00 

KM6 4.056 1.10 5.28 99.2 98.00 100 

KM7 4.23 3.49 5.24 93.8 70.00 100 

KM8 3.206 2.31 4.65 93.4 89.00 96 

KM9 4.946 4.13 5.97 99 98.00 100 

KM10 4.256 2.59 5.91 99.6 99.00 100.00 

KM11 4.936 4.12 5.69 98 95.00 100 

KM12 4.306 3.91 4.82 98.2 95.00 100 

KM13 4.398 3.47 6.18 96.8 95.00 98.00 

KM14 3.178 1.79 5.21 87.8 86.00 90.00 

KM15 4.998 4.15 5.97 82 80.00 85.00 

KM16 4.47 3.71 5.36 89.2 80.00 98.00 

KM17 3.434 3.00 4.30 78 70.00 100.00 

KM18 4.08 1.95 6.12 95.6 90.00 98.00 

KM19 3.882 2.38 5.57 93.8 92.00 95.00 

KM20 3.698 2.65 5.42 84.8 83.00 87.00 

AVER 4.29   93.43   

Max 5.00   99.6   

Min 3.18   78   

sd 0.58   6.12   



122

 13  2548 

 ( .)  ( .)

KM1 74.432 71.53 78.06 127.976 122.93 133.68 

KM2 74.204 72.81 76.34 119.828 116.32 122.65 

KM3 76.408 70.28 80.58 122.626 119.68 126.71 

KM4 74.064 72.46 75.2 120.78 116.53 124.11 

KM5 80.744 77.89 84.21 124.27 109.37 136.34 

KM6 71.146 68.07 73.55 110.52 103.21 116.22 

KM7 67.93 63.55 71.23 110.742 106.55 114.81 

KM8 65.67 62.66 69.18 101.422 95.71 104.61 

KM9 67.278 62.17 70.71 108.34 97.88 114.42 

KM10 67.702 64.09 71.09 112.3 104.82 118.45 

KM11 79.956 77.45 81.75 132.026 121.97 139.35 

KM12 79.636 72.24 85.81 125.182 118.01 130.32 

KM13 77.298 72.90 82.14 124.134 117.71 129.11 

KM14 75.084 73.00 76.36 119.028 115.41 122.01 

KM15 80.612 76.57 84.32 114.078 109.67 124.97 

KM16 77.394 74.25 83.00 120.934 114.78 132.02 

KM17 74.708 72.65 76.04 118.978 113.47 126.88 

KM18 73.732 71.50 74.58 107.368 104.41 110.30 

KM19 76.724 72.97 80.62 116.47 113.54 118.32 

KM20 79.21 74.81 82.44 107.52 103.88 110.93 

average 74.70   117.23   

max 80.74   132.03   

min 65.67   101.42   

sd 4.65   7.97   
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 14 

 2548 

 ( .) : :

KM1 62.97 58.54 65.83 1.72 1.63 1.80 1.18 1.14 1.26 

KM2 65.25 63.58 68.53 1.62 1.59 1.67 1.14 1.10 1.17 

KM3 66.75 64.47 70.14 1.61 1.56 1.70 1.14 1.08 1.19 

KM4 61.80 58.60 63.26 1.63 1.60 1.68 1.20 1.16 1.24 

KM5 69.65 63.81 74.32 1.54 1.40 1.74 1.16 1.08 1.25 

KM6 62.33 59.96 65.75 1.55 1.46 1.61 1.14 1.12 1.17 

KM7 59.68 52.22 64.14 1.63 1.54 1.81 1.14 1.01 1.29 

KM8 56.43 55.02 58.49 1.54 1.51 1.61 1.16 1.11 1.26 

KM9 57.81 55.67 59.97 1.61 1.57 1.64 1.16 1.12 1.18 

KM10 58.23 56.00 60.65 1.66 1.52 1.75 1.16 1.13 1.21 

KM11 64.72 62.92 66.93 1.65 1.51 1.79 1.24 1.16 1.30 

KM12 65.64 59.87 72.60 1.57 1.50 1.63 1.22 1.14 1.34 

KM13 68.01 65.60 71.24 1.61 1.49 1.68 1.14 1.11 1.18 

KM14 65.91 62.41 68.69 1.59 1.56 1.60 1.14 1.11 1.17 

KM15 69.41 67.99 72.36 1.42 1.32 1.52 1.16 1.09 1.24 

KM16 65.59 62.34 71.05 1.56 1.54 1.59 1.18 1.16 1.20 

KM17 61.40 57.96 66.56 1.59 1.56 1.68 1.22 1.14 1.29 

KM18 61.58 59.50 64.36 1.46 1.43 1.49 1.20 1.15 1.23 

KM19 66.57 63.94 68.98 1.52 1.41 1.62 1.15 1.09 1.18 

KM20 65.75 61.97 68.16 1.36 1.28 1.47 1.21 1.14 1.25 

average 63.77   1.57   1.17   

max 69.65   1.72   1.24   

min 56.43   1.36   1.14   

sd 3.79   0.09   0.03   
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 15  2548 

 ( )  ( )

KM1 214.03 179.41 243.99 37.41 27.54 48.00 

KM2 220.54 200.86 234.33 36.08 31.22 38.87 

KM3 266.31 242.93 307.33 41.21 36.78 49.27 

KM4 230.44 192.28 272.08 32.66 29.28 36.10 

KM5 325.38 291.96 374.78 36.29 32.67 42.30 

KM6 185.65 160.26 205.99 31.03 29.38 34.17 

KM7 181.64 159.29 214.96 31.45 27.95 35.41 

KM8 128.52 92.83 169.54 23.03 20.07 27.75 

KM9 147.41 132.60 166.06 23.46 19.80 26.69 

KM10 200.33 183.05 241.26 29.72 27.90 30.95 

KM11 260.00 225.59 280.76 41.39 36.01 46.35 

KM12 225.14 207.12 245.21 35.39 31.58 37.46 

KM13 242.51 195.73 282.04 30.65 25.48 35.19 

KM14 259.21 201.78 317.86 29.46 25.61 31.60 

KM15 268.96 207.52 303.74 30.33 23.36 39.93 

KM16 233.64 216.18 250.77 34.81 32.34 40.44 

KM17 218.28 196.63 239.85 33.15 29.96 40.44 

KM18 189.07 154.44 211.96 25.37 17.75 31.71 

KM19 200.86 177.07 213.82 25.49 20.03 31.48 

KM20 240.88 196.00 303.80 26.49 18.39 36.40 

average 221.94   31.74   

max 325.38   41.39   

min 128.52   23.03   

sd 44.73   5.36   
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 16  2548 

 ( )  (%) 

KM1 38.65 35.91 43.52 71.05 68.05 74.58 

KM2 37.07 33.63 40.00 73.09 72.21 75.17 

KM3 43.48 34.23 48.41 73.19 69.30 76.62 

KM4 34.41 31.59 36.50 75.54 73.35 78.07 

KM5 47.16 43.73 55.17 78.08 76.71 79.36 

KM6 28.88 24.71 32.08 73.40 72.67 74.49 

KM7 34.68 31.48 38.28 70.64 69.21 71.93 

KM8 25.00 22.68 29.66 70.60 59.71 78.32 

KM9 23.24 19.14 26.86 74.73 74.18 76.22 

KM10 34.22 27.39 43.04 74.42 72.94 75.49 

KM11 45.41 42.15 51.99 71.21 69.42 73.28 

KM12 40.74 37.42 44.86 71.84 70.56 74.32 

KM13 36.44 33.40 40.58 78.57 74.37 89.07 

KM14 39.22 33.66 44.50 77.19 75.33 79.23 

KM15 39.07 32.81 44.35 78.51 77.04 81.18 

KM16 43.32 40.54 45.74 73.23 72.11 74.63 

KM17 41.33 37.35 45.00 72.43 71.05 73.83 

KM18 33.33 28.87 35.22 74.33 71.19 76.99 

KM19 35.70 31.37 39.01 74.86 73.34 77.30 

KM20 34.40 29.35 40.50 86.57 77.25 113.79 

average 36.79   74.67   

max 47.16   86.57   

min 23.24   70.60   

sd 6.24   3.77   
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 17  2548 

L c h 

KM1 25.32 22.5 28.4 11.94 8.4 14.6 103.3 100.6 106.1 

KM2 26.36 24.5 28.6 13.56 12.3 17.1 106.0 103.5 107.9 

KM3 25.56 22.2 27.8 10.94 6.1 15.7 94.9 80.1 103.5 

KM4 28.62 25.8 31.7 11.94 7.5 14.9 100.8 94.8 107.3 

KM5 30.72 26.8 32.8 14.78 10.6 17.3 102.1 99.1 105.6 

KM6 24.84 20.5 28.5 11.28 10.1 12.3 99.2 87.0 108.0 

KM7 22.22 15.8 25.7 10.94 8.7 13.2 103.1 100.5 105.0 

KM8 28.14 24.8 30.8 15.6 13.0 18.7 105.1 100.7 109.5 

KM9 27.06 24.4 31.4 14.32 10.5 19.1 101.6 97.4 105.7 

KM10 30.08 25.8 33.3 14 11.0 17.8 102.3 100.1 105.4 

KM11 25.64 22.4 32.6 14.6 10.2 20.3 102.2 99.4 104.6 

KM12 26.2 24.3 28 14.6 12.8 16.4 104.4 102.2 107.7 

KM13 30.5 26.2 35.2 16.8 13.5 23.0 101.3 94.8 104.2 

KM14 28.16 25.7 32.7 18.98 12.9 24.5 102.5 96.1 108.5 

KM15 32.94 31.1 35.3 24.52 17.8 29.6 99.1 96.6 102.2 

KM16 30.04 26.3 33.8 19.36 14.8 24.4 102.8 99.3 107.1 

KM17 29.24 24.6 34.9 14.58 11.0 19.3 103.1 94.8 108.5 

KM18 29.56 27.3 33.9 17.5 12.1 22.7 104.3 98.6 108.4 

KM19 31.68 29.4 35.2 17.14 11.6 19.8 104.6 100.5 109.6 

KM20 30.7 25.6 33.6 25.92 16.7 35.9 98.7 94.1 101.8 

Average 28.18   15.67   102.1   

Max 32.94   25.92   106.0   

Min 22.22   10.94   94.9   

sd 2.71   4.10   2.59   
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 18  2548 

L c h 

KM1 25.3 24.6 26.7 11.5 10.4 12.7 104.1 101.2 106.6 

KM2 26.12 23.4 27.5 14.36 12.1 16.3 104.9 101.6 107.6 

KM3 25.96 24.2 28.6 11.94 10.1 16.7 100.4 96.6 105.6 

KM4 27.22 25.3 28.9 11.1 7.6 14.0 104.3 100.5 107.0 

KM5 28.32 27.3 28.8 13.3 11.4 15.1 105.9 101.5 109.2 

KM6 25.8 24.4 26.5 13.3 12.3 14.5 107.0 102.3 108.8 

KM7 24.18 23.2 24.9 12.36 10.6 13.9 105.6 100.2 109.0 

KM8 28.52 26 29.8 17.18 14.2 20.2 106.6 104.9 109.1 

KM9 29.26 26.5 31.1 14.16 11.7 16.4 106.7 104.9 108.5 

KM10 26.56 25.3 27.4 13.82 13.0 14.4 103.4 100.4 105.5 

KM11 24.08 22.2 27.5 14.04 11.0 17.5 104.1 102.2 108.6 

KM12 23.7 22.9 24.2 13.2 11.0 14.5 104.2 99.3 107.3 

KM13 30.7 26.9 33.8 15.66 14.3 17.0 102.9 99.1 106.1 

KM14 28.54 26.2 30.4 19.36 15.4 22.3 104.9 102.8 106.6 

KM15 32 28.9 34.8 21.74 17.8 26.2 104.2 100.1 105.8 

KM16 27.92 25.2 31.2 16.42 13.9 20.3 104.3 101.1 106.2 

KM17 27.78 25.5 30.9 16.56 12.9 23.9 103.4 97.3 107.4 

KM18 31.3 29.1 34.0 19.78 16.6 22.4 106.3 103.5 108.2 

KM19 32.2 31.3 34.0 17.86 11.9 19.7 106.7 101.3 109.9 

KM20 30.94 28.5 34.6 20.8 15.3 29.5 103.6 101.2 108.0 

average 27.82   15.42   104.7   

max 32.2   21.74   107.0   

min 23.7   11.10   100.4   

sd 2.65   3.17   1.6   
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 19  2548 

L c h 

KM1 24.96 23.8 26.2 11.32 10.5 12.1 105.6 102.3 108.1 

KM2 24.92 22.7 26 14.38 12.3 15.6 108.2 103.6 111.2 

KM3 26.08 25 28.6 10.74 8.7 12.2 102.8 91.4 109.1 

KM4 26.56 24.9 28.2 10.26 7.2 12.0 108.0 105.7 112.0 

KM5 27.56 25.4 30.8 12.58 11.0 13.9 108.1 106.1 111.1 

KM6 25.52 22.8 28.6 13.96 11.7 16.6 110.5 107.2 114.0 

KM7 23.74 23.2 24.4 11.62 10.2 12.4 109.9 105.5 113.7 

KM8 27.72 25.1 30.2 14.8 10.4 18.2 107.0 102.7 110.8 

KM9 28.08 23.9 31.6 12.5 9.6 15.5 106.4 105.5 107.6 

KM10 26.38 23.9 28.0 13.68 12.1 16.9 105.9 101.9 108.1 

KM11 23.84 22.7 26.2 14.16 11.9 17.5 106.9 103.5 114.4 

KM12 23.66 22.2 24.5 13.78 12.6 15.1 106.9 105.9 107.5 

KM13 29.9 27.2 32.9 14.24 11.4 18.1 103.1 98.1 106.9 

KM14 27.88 26.4 30.9 15.72 13.3 21.2 106.7 102.0 109.3 

KM15 28.34 26.6 30.0 16.5 14.8 18.5 106.2 103.0 108.9 

KM16 26.96 24.8 28.9 16.12 12.9 19.4 105.7 103.2 108.0 

KM17 26.88 25.6 29.3 14.5 12.4 18.9 105.1 98.9 109.2 

KM18 30 28.2 32.4 17.82 15.7 20.3 107.8 103.6 111.0 

KM19 30.98 28.5 32.3 17.26 12.6 21.4 109.4 104.0 114.3 

KM20 27.66 26.1 29.1 17.96 16.5 19.5 105.4 103.8 107.0 

average 26.88   14.20   106.8   

max 30.98   17.96   110.5   

min 23.66   10.26   102.8   

sd 2.08   2.26   2.0   
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 20  2548 

L c h 

KM1 27.7 20.1 30.2 16.2 10.2 20.4 93.4 83.4 97.8 

KM2 33.0 26.6 38.9 25.6 17.2 32.8 88.6 82.6 97.2 

KM3 27.6 22 32.4 14.9 8.9 23.4 92.3 84.0 96.3 

KM4 31.9 27.2 37.1 21.4 5.6 30.3 89.0 78.5 96.5 

KM5 38.24 33.5 41.9 29.3 22.7 34.5 80.3 75.0 89.1 

KM6 26.3 20.2 29.3 18.2 5.9 27.4 91.5 76.4 99.8 

KM7 28.9 18.6 40.6 20.3 7.5 35.0 84.3 71.8 95.3 

KM8 29.2 21.6 39.1 19.3 7.6 38.7 86.1 75.4 97.5 

KM9 34.4 28.1 40.0 25.4 19.1 35.2 86.5 74.9 95.1 

KM10 26.1 25.3 26.8 15.6 11.3 20.3 96.9 93.3 100.1 

KM11 29.1 20.9 38.0 22.0 12.5 31.7 89.8 83.1 95.2 

KM12 31.4 23.3 35.7 25.9 10.6 31.1 82.0 75.4 84.5 

KM13 34.0 27.0 38.9 25.0 16.9 38.8 86.9 77.7 95.3 

KM14 31.2 28.1 35.6 20.7 18.6 23.5 91.7 84.9 97.3 

KM15 37.7 31.0 40.8 30.9 21.2 37.9 82.6 76.3 89.4 

KM16 35.7 31.1 38.2 32.2 28.9 37.0 86.4 83.5 89.5 

KM17 37.2 34.4 40.9 25.5 20.6 29.6 85.1 82.5 87.8 

KM18 37.2 25.4 42.9 31.0 22.5 37.1 81.1 69.5 94.9 

KM19 32.2 10.8 41.4 24.0 17.2 31.6 86.9 71.7 101.7 

KM20 39.5 36.4 44.1 30.9 29.5 33.0 83.1 78.2 88.1 

Average 32.4   23.7   87.2   

Max 39.5   32.2   96.9   

Min 26.1   14.9   80.3   

sd 4.21   5.4   4.4   
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 21  2548 

L c h 

KM1 29.26 25.8 32.2 19.52 18.0 21.5 98.3 93.8 102.8 

KM2 29.02 26.5 33.8 21.78 16.9 28.2 97.18 89.8 103.7 

KM3 26.22 22.2 29.5 16.74 13.7 20.4 97.92 94.1 102.9 

KM4 30.12 27.8 34.6 20.62 18.3 26.1 97 91.5 100.6 

KM5 35 32.1 39.6 28.58 21.5 34.3 87.56 77.1 95.8 

KM6 28.82 20.6 34.8 20 7.5 29.9 93.66 86.6 101.1 

KM7 29.22 20.9 36.5 25.96 19.8 36.3 91.18 79.0 99.6 

KM8 31.04 28.1 34.2 21.82 19.2 25.4 97.6 90.1 101.3 

KM9 32.92 27.6 36.7 23 20.5 26.0 93.6 89.5 98.0 

KM10 30.98 29.1 32.7 22.78 16.8 28.9 93.36 87.6 97.9 

KM11 27.94 24.9 32.8 20.82 16.8 27.0 95.06 87.1 100.3 

KM12 29.9 28.2 33.3 23.5 21.7 26.2 92.2 86.5 97.0 

KM13 33.92 29.5 36.9 25.32 22.6 28.3 90.86 84.5 97.2 

KM14 31.14 28.4 33.4 20.74 15.7 23.5 96.88 95.0 98.5 

KM15 34.86 31.8 37.6 28.9 24.7 32.8 86.9 81.6 94.1 

KM16 34.12 31.1 36.1 25.92 24.3 28.0 90.84 85.7 93.5 

KM17 35.74 33.5 38.9 26.42 21.6 30.8 90.46 84.5 95.8 

KM18 35.76 33.5 38.8 23.04 14.8 28.6 87.88 70.1 96.7 

KM19 33.56 28.5 39.0 20.46 17.1 25.7 93 82.9 100.2 

KM20 38.34 34.8 41.8 30.9 28.8 34.1 82.96 80.2 85.0 

average 31.89   23.34   92.72   

max 38.34   30.90   98.3   

min 26.22   16.74   82.96   

sd 3.17   3.60   4.22   
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 22  2548 

L c h 

KM1 27.3 22.7 29.9 19.4 16.0 21.4 100.1 96.1 102.5 

KM2 28.5 27.2 30.1 22.0 20.0 25.1 97.5 94.8 99.6 

KM3 26.9 24.2 28.3 17.7 15.4 19.2 98.8 97.0 100.8 

KM4 28.4 26.8 31.6 19.9 16.8 24.6 98.5 95.3 100.2 

KM5 32.7 29.9 34.4 25.6 23.6 27.7 87.4 82.5 92.2 

KM6 28.7 26.2 31.9 20.6 15.3 24.9 98.8 95.4 102.6 

KM7 27.5 24.7 29.5 22.3 16.7 25.5 97.2 92.5 102.0 

KM8 29.2 27.2 31.6 21.0 16.2 28.9 100.4 94.4 103.3 

KM9 31.7 28.7 34.4 21.4 12.5 29.4 97.4 91.5 102.2 

KM10 31.2 30.7 32.8 21.0 19.8 22.2 94.1 89.4 96.1 

KM11 27.9 25.4 31.2 19.4 16.3 21.5 97.3 94.5 100.3 

KM12 27.78 25.4 32.0 21.5 20.2 24.2 95.2 91.0 99.1 

KM13 31.8 28.5 34.8 21.8 20.3 23.7 94.5 89.1 98.6 

KM14 30.9 27.9 33.7 20.7 17.7 23.2 96.9 95.5 98.2 

KM15 35.0 33.2 38.2 26.2 18.3 32.0 86.4 81.4 94.7 

KM16 32.0 30.5 33.2 26.3 22.7 29.4 90.6 88.9 93.1 

KM17 34.0 31.0 37.1 25.8 23.3 28.3 90.5 87.7 94.6 

KM18 33.3 30.9 35.3 20.9 16.9 26.2 94.2 88.6 100.1 

KM19 32.5 27.8 36.5 20.5 17.9 25.4 96.3 88.0 102.1 

KM20 34.9 32.2 37.7 27.3 24.7 30.1 84.4 81.2 89.4 

average 30.6   22.1   94.8   

max 35.0   27.3   100.4   

min 26.9   17.7   84.4   

sd 2.65   2.70   4.6   
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24

 2549 

  (%)   ( )

KM1 78.00 70.00 85.00 309.89 288.97 323.51 

KM2 75.00 70.00 80.00 299.21 274.04 319.75 

KM3

KM4

KM5 74.00 65.00 80.00 286.79 267.36 300.59 

KM6 77.00 70.00 80.00 293.58 263.43 309.38 

KM7 69.00 60.00 80.00 257.92 250.95 274.71 

KM8 64.00 55.00 75.00 219.38 197.95 246.62 

KM9 59.00 40.00 70.00 204.56 188.56 227.01 

KM10 73.00 70.00 75.00 237.30 215.20 259.59 

KM11

KM12

KM13 59.00 40.00 70.00 265.96 243.23 295.31 

KM14 59.00 50.00 65.00 259.48 214.58 339.26 

KM15 76.00 70.00 80.00 271.06 245.47 341.91 

KM16 69.00 65.00 70.00 331.54 291.98 358.33 

KM17 56.00 40.00 70.00 276.12 250.43 315.24 

KM18 59.00 50.00 65.00 255.65 232.18 300.20 

KM19 59.00 55.00 60.00 232.83 222.19 246.29 

KM20 73.00 70.00 80.00 275.89 238.32 315.93 

average 67.44   267.32   

max 78.00   331.54   

min 56.00   204.56   

sd 7.92   33.47   
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 25  2549 

 ( .)  ( .)

KM1 72.39 67.80 74.50 115.76 113.10 120.40 

KM2 73.12 71.25 74.80 115.38 113.70 118.55 

KM3

KM4

KM5 72.01 66.55 77.65 108.98 104.90 110.09 

KM6 73.26 71.45 75.30 113.77 111.40 119.50 

KM7 69.96 67.75 72.90 112.83 105.90 116.10 

KM8 67.73 65.50 71.50 103.97 95.40 109.35 

KM9 63.40 61.05 67.35 104.25 99.65 107.35 

KM10 66.04 60.84 70.20 101.02 95.70 105.30 

KM11

KM12

KM13 72.34 67.95 74.80 106.73 99.90 113.60 

KM14 70.72 64.85 78.10 108.01 97.25 120.80 

KM15 71.12 70.48 73.10 97.08 90.62 113.95 

KM16 76.34 74.80 77.40 121.18 110.00 127.80 

KM17 71.24 68.95 73.60 113.33 106.95 124.55 

KM18 71.51 69.60 74.25 107.16 99.35 113.60 

KM19 68.13 61.75 72.60 102.92 97.25 111.10 

KM20 72.37 70.30 79.65 107.50 90.63 116.75 

average 70.73   108.74   

max 76.34   121.18   

min 63.40   97.08   

sd 3.12   6.28   
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    26

 2549 

 ( .) :

KM1 64.00 61.35 65.20 1.13 1.11 1.15 

KM2 64.60 61.90 67.25 1.13 1.11 1.18 

KM3

KM4

KM5 63.66 60.24 67.20 1.14 0.99 1.28 

KM6 64.90 61.50 67.50 1.13 1.10 1.17 

KM7 61.86 58.50 64.50 1.13 1.06 1.16 

KM8 59.95 58.15 61.60 1.13 1.10 1.16 

KM9 56.93 55.10 59.95 1.11 1.08 1.16 

KM10 63.49 60.18 70.16 1.05 0.87 1.16 

KM11

KM12

KM13 63.17 58.40 67.45 1.15 1.10 1.19 

KM14 61.71 58.95 65.85 1.14 1.10 1.19 

KM15 63.25 60.45 70.17 1.13 1.01 1.17 

KM16 65.87 62.95 69.80 1.16 1.11 1.19 

KM17 61.76 60.40 64.15 1.15 1.13 1.19 

KM18 62.12 58.95 65.80 1.15 1.11 1.22 

KM19 60.89 57.85 62.78 1.12 1.01 1.23 

KM20 62.37 60.17 65.45 1.16 1.08 1.22 

average 62.53   1.13   

max 65.87   1.16   

min 56.93   1.05   

sd 2.14   0.03   
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 27  2549 

 ( . . .)  ( .)

KM1 10.79 9.04 11.86 41.02 35.45 45.60 

KM2 10.34 7.56 11.88 40.97 38.35 42.40 

KM3

KM4

KM5 8.58 7.06 11.14 38.76 30.78 41.45 

KM6 10.23 8.84 10.90 38.50 37.30 39.50 

KM7 9.82 8.66 10.84 38.74 36.80 41.10 

KM8 9.56 7.87 12.66 39.13 37.50 41.50 

KM9 8.28 6.12 11.68 36.35 33.70 37.45 

KM10 8.45 7.86 8.78 37.29 30.38 41.60 

KM11

KM12

KM13 9.18 7.28 10.44 40.05 36.00 47.10 

KM14 8.35 6.74 9.38 39.80 35.50 42.35 

KM15 7.08 5.57 8.28 41.74 38.90 43.90 

KM16 9.27 6.36 12.98 43.55 42.05 45.30 

KM17 7.94 6.66 10.14 42.80 39.50 45.30 

KM18 8.15 7.38 9.02 42.16 41.10 44.60 

KM19 7.75 5.78 10.42 40.39 38.50 44.35 

KM20 7.85 6.28 8.47 40.95 39.65 43.05 

average 8.85   40.14   

max 10.79   43.55   

min 7.08   36.35   

sd 1.07   1.96   
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28  2549 

 ( .)  ( .)

KM1 107.88 101.80 111.75 21.78 21.15 22.75 

KM2 104.30 99.85 109.80 20.20 15.55 24.05 

KM3

KM4

KM5 92.23 90.57 96.05 20.08 17.80 22.40 

KM6 103.32 100.50 109.10 21.52 20.70 22.50 

KM7 101.20 94.35 107.40 19.96 11.40 24.70 

KM8 92.86 89.30 99.90 22.08 20.50 23.50 

KM9 94.43 90.00 98.70 21.13 20.05 21.85 

KM10 90.44 84.40 93.90 18.74 17.65 20.10 

KM11

KM12

KM13 96.99 92.25 101.70 22.26 20.70 23.45 

KM14 93.56 84.45 105.25 21.41 20.55 23.50 

KM15 88.27 83.10 96.45 20.43 18.10 22.80 

KM16 111.53 106.50 116.05 22.54 17.85 24.60 

KM17 104.07 99.95 108.65 21.37 19.45 23.05 

KM18 96.32 87.80 103.30 20.65 18.60 22.10 

KM19 90.55 83.75 101.50 22.18 18.95 24.50 

KM20 98.59 85.20 105.30 19.61 18.00 20.85 

average 97.91   21.00   

max 111.53   22.54   

min 88.27   18.74   

sd 6.83   1.09   
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29  (TSS) 

 2549 

 ( .) TSS ( )

KM1 5.60 4.24 6.25 8.72 8.00 9.90 

KM2 4.49 3.58 5.37 8.38 7.30 9.50 

KM3

KM4

KM5 4.58 1.73 6.22 9.18 8.00 10.10 

KM6 3.06 0.65 4.63 8.64 7.80 10.10 

KM7 3.70 2.37 5.02 8.86 7.20 9.80 

KM8 3.69 2.37 5.58 8.36 7.00 10.20 

KM9 3.96 2.60 4.92 9.28 8.40 9.90 

KM10 3.68 0.99 5.01 9.00 8.20 10.40 

KM11

KM12

KM13 3.96 3.27 4.52 8.90 7.30 10.10 

KM14 4.84 3.18 7.41 8.30 7.40 9.90 

KM15 2.70 2.04 3.21 8.60 7.80 9.50 

KM16 4.67 2.46 5.86 9.46 8.50 11.20 

KM17 4.84 3.35 6.17 10.20 9.20 11.20 

KM18 3.91 2.04 5.47 8.06 7.20 8.60 

KM19 4.53 3.24 6.53 7.78 7.40 8.10 

KM20 2.98 1.40 4.90 8.86 8.60 9.00 

average 4.07   8.79   

max 5.60   10.20   

min 2.70   7.78   

sd 0.78   0.58   
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    30

 2548 

 (%) :

KM1 74.50 70.14 91.85 1.60 1.55 1.69 

KM2 71.17 72.41 78.46 1.58 1.53 1.66 

KM3

KM4

KM5 73.21 74.13 78.20 1.52 1.35 1.65 

KM6 70.11 73.76 76.87 1.55 1.50 1.64 

KM7 67.13 71.27 74.03 1.61 1.55 1.71 

KM8 66.35 66.52 72.88 1.54 1.43 1.58 

KM9 67.86 65.50 72.25 1.65 1.54 1.73 

KM10 72.55 70.92 74.53 1.54 1.40 1.73 

KM11

KM12

KM13 69.75 62.13 77.91 1.48 1.36 1.57 

KM14 71.33 71.16 78.10 1.53 1.45 1.57 

KM15 74.69 71.39 76.53 1.37 1.28 1.61 

KM16 69.03 68.75 80.89 1.59 1.46 1.67 

KM17 68.50 69.00 76.69 1.59 1.47 1.81 

KM18 67.16 71.21 76.55 1.50 1.38 1.57 

KM19 65.74 69.54 74.89 1.51 1.42 1.65 

KM20 70.55 70.13 77.61 1.49 1.29 1.65 

average 69.98   1.54   

max 74.69   1.65   

min 65.74   1.37   

sd 2.72   0.07   
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   31  2549 

 ( )  ( .)

KM1 43.97 40.16 46.89 0.42 0.40 0.45 

KM2 39.59 36.30 43.18 0.42 0.40 0.46 

KM3

KM4

KM5 38.37 36.43 41.18 0.58 0.45 0.70 

KM6 36.46 34.55 39.13 0.43 0.40 0.46 

KM7 34.75 29.11 38.46 0.44 0.43 0.45 

KM8 37.63 35.44 41.83 0.48 0.35 0.60 

KM9 35.79 33.11 42.51 0.58 0.45 0.75 

KM10 37.47 34.78 39.33 0.34 0.15 0.65 

KM11

KM12

KM13 42.45 31.60 53.75 0.43 0.40 0.50 

KM14 38.46 29.80 44.40 0.44 0.35 0.55 

KM15 40.98 35.58 42.82 0.80 0.45 1.05 

KM16 51.81 28.52 61.33 0.46 0.35 0.55 

KM17 44.60 40.59 49.86 0.51 0.40 0.60 

KM18 37.79 29.59 45.75 0.56 0.45 0.75 

KM19 38.42 32.05 45.19 0.40 0.30 0.45 

KM20 41.83 36.42 50.70 0.52 0.40 0.70 

average 40.02   0.49   

max 51.81   0.80   

min 34.75   0.34   

sd 4.24   0.11   
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 32  (TSS) 

 2549 

 (%) TSS ( )

KM1 58.00 45.00 70.00 20.32 19.50 20.80 

KM2 62.00 55.00 75.00 20.22 18.40 21.60 

KM3

KM4

KM5 64.00 60.00 70.00 21.02 20.30 21.50 

KM6 52.00 40.00 70.00 19.40 18.40 20.30 

KM7 53.00 45.00 60.00 19.72 19.40 19.80 

KM8 63.00 60.00 65.00 18.46 16.90 20.00 

KM9 66.00 60.00 70.00 18.96 17.40 20.00 

KM10 66.00 50.00 75.00 21.00 19.70 21.90 

KM11

KM12

KM13 61.00 60.00 65.00 19.46 18.70 20.10 

KM14 57.00 50.00 60.00 18.70 16.70 20.50 

KM15 67.00 65.00 70.00 18.38 17.80 18.90 

KM16 46.00 45.00 50.00 21.48 19.90 23.10 

KM17 51.00 45.00 60.00 19.88 17.60 21.40 

KM18 65.00 60.00 70.00 18.06 16.60 19.00 

KM19 55.00 40.00 60.00 18.98 16.10 20.20 

KM20 66.00 60.00 70.00 20.72 19.40 22.50 

average 59.50   19.67   

max 67.00   21.48   

min 46.00   18.06   

sd 6.30   1.02   
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  33  (TTA) 

 2549

TAA  TAA 

KM1 6.11 4.74 7.11 3.76 3.52 4.03 

KM2 7.05 6.29 7.75 4.06 3.56 5.32 

KM3

KM4

KM5 4.73 3.74 5.83 5.04 3.81 5.58 

KM6 6.91 6.37 7.38 3.99 3.31 5.49 

KM7 5.23 4.28 6.34 3.17 2.30 4.29 

KM8 5.14 4.01 6.65 4.64 2.92 6.92 

KM9 5.55 4.74 6.80 3.72 2.96 4.28 

KM10 6.02 4.47 7.94 5.31 4.33 6.52 

KM11

KM12

KM13 6.04 4.84 7.06 3.99 3.26 5.14 

KM14 5.87 5.26 6.75 4.41 3.38 5.50 

KM15 5.19 4.01 6.10 5.34 4.73 6.08 

KM16 4.88 4.05 5.54 3.25 2.58 4.56 

KM17 4.70 3.97 5.64 3.27 3.04 3.74 

KM18 5.20 4.78 5.69 3.58 2.17 4.79 

KM19 5.45 4.48 7.76 3.63 3.00 4.87 

KM20 3.94 2.40 5.60 4.69 3.13 6.21 

average 5.50   4.12   

max 7.05   5.34   

min 3.94   3.17   

sd 0.81   0.69   
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  34  (pH) 

 2549

pH pH 

KM1 4.04 3.86 4.18 3.89 3.81 3.98 

KM2 4.06 3.80 4.25 3.94 3.82 4.15 

KM3

KM4

KM5 3.96 3.91 4.03 3.88 3.75 4.02 

KM6 3.98 3.87 4.10 3.88 3.76 3.96 

KM7 4.12 4.03 4.24 3.88 3.77 4.02 

KM8 4.24 4.10 4.40 4.12 3.93 4.20 

KM9 4.26 4.08 4.44 4.09 3.98 4.18 

KM10 4.08 3.95 4.19 3.76 3.71 3.82 

KM11

KM12

KM13 4.16 4.06 4.34 4.10 3.96 4.25 

KM14 4.04 3.90 4.26 4.04 3.97 4.16 

KM15 3.95 3.84 4.14 3.80 3.68 4.02 

KM16 4.32 4.08 4.48 4.22 4.10 4.35 

KM17 4.42 4.24 4.73 4.27 4.22 4.33 

KM18 4.12 3.95 4.24 4.17 4.13 4.24 

KM19 4.34 4.08 4.73 4.05 3.99 4.13 

KM20 4.08 3.97 4.17 4.08 3.88 4.42 

average 4.14   4.01   

max 4.42   4.27   

min 3.95   3.76   

sd 0.14   0.15   
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  35  2549 

 ( )  ( ./ . .)

KM1 226.16 202.56 272.74 0.33 0.26 0.41 

KM2 217.29 197.24 237.59 0.42 0.28 0.58 

KM3

KM4

KM5 189.58 156.11 214.84 0.42 0.32 0.48 

KM6 217.62 180.49 252.77 0.42 0.29 0.77 

KM7 187.94 168.85 206.82 0.27 0.20 0.38 

KM8 134.64 118.01 167.19 0.43 0.35 0.58 

KM9 145.09 120.54 155.92 0.34 0.20 0.49 

KM10 166.36 141.68 187.86 0.33 0.28 0.45 

KM11

KM12

KM13 175.58 147.18 205.02 0.33 0.31 0.38 

KM14 170.03 142.86 195.99 0.31 0.22 0.42 

KM15 213.91 199.38 241.18 0.35 0.30 0.41 

KM16 208.62 197.74 221.40 0.33 0.28 0.44 

KM17 200.96 74.07 227.84 0.30 0.26 0.40 

KM18 171.51 156.71 188.36 0.32 0.24 0.41 

KM19 150.65 130.82 182.43 0.24 0.19 0.29 

KM20 191.76 184.64 203.75 0.36 0.31 0.41 

average 185.48   0.34   

max 226.16   0.43   

min 134.64   0.24   

sd 27.9   0.05   
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 36  2549 

 2549 

L c h 

KM1 23.46 18.3 28.3 13.82 7.7 20.2 93.72 66.8 103.3 

KM2 24.52 22.4 26.1 13.36 10.4 16.8 104.22 100.9 106.2 

KM3

KM4

KM5 28.48 24.5 32.4 14.66 12.5 16.8 99.98 91.1 105.8 

KM6 24.02 20.8 26.5 11.16 6.9 14.2 99.46 87.4 106.8 

KM7 23.68 18.5 28.7 12.74 11.9 14.9 97.92 84.6 103.1 

KM8 26.44 23.7 28.3 13.2 11.6 15.3 97.18 89.9 106.7 

KM9 24.7 21.7 26.5 12.16 10.5 13.4 98.84 92.1 104.7 

KM10 26.54 25.6 28.0 11.36 9.0 13.2 107.24 102.0 109.4 

KM11

KM12

KM13 28.4 24.3 31.6 14.96 10.1 18.6 99.38 94.9 102.7 

KM14 29.46 24.7 31.6 17.24 14.4 20.4 98.4 92.8 101.7 

KM15 26.94 25.6 28.7 14.52 12.1 16.6 102.84 100.2 105.7 

KM16 22.68 21.0 24.4 11.74 9.3 13.3 91.7 81.7 102.1 

KM17 22.8 21.4 24.2 12.56 8.8 17.4 92 87.8 102.2 

KM18 26.5 23.4 29.3 14.92 11.9 20.2 101.3 99.3 102.6 

KM19 24.24 22.1 27.5 12.92 10.3 18.0 98.32 92.5 100.9 

KM20 28.68 28.0 29.8 16.82 13.8 18.4 106.04 104.4 107.8 

average 25.72   13.63   99.28   

max 29.46   17.24   107.24   

min 22.68   11.16   91.70   

sd 2.24   1.79   4.47   
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 37  2549 

 2549 

L c h 

KM1 23.4 22.1 24.6 13.8 12.3 15.1 102.7 95.5 106.5 

KM2 23.1 20.6 24.5 14.4 12.7 17.4 103.4 102.8 103.9 

KM3

KM4

KM5 26.4 25.5 28.0 13.8 12.7 15.5 106.8 104.4 109.6 

KM6 24.9 24 26.8 14.7 11.5 20.2 104.7 101.8 108.1 

KM7 23.6 18.6 26.3 13.56 10.9 15.6 101.0 88.8 106.9 

KM8 25.7 24.5 27.8 15.74 13.5 20.0 104.0 98.8 107.7 

KM9 25.3 22.3 27.7 16.32 13.0 20.2 104.3 102.8 107.0 

KM10 25.6 24.8 26.5 12.9 10.7 14.6 109.3 106.2 111.1 

KM11

KM12

KM13 27.9 25.6 29.7 17.7 11.0 23.5 102.8 102.0 103.7 

KM14 30.4 26.5 32.1 18.6 13.9 22.9 101.7 95.7 106.0 

KM15 26.5 25.1 27.7 16.2 13.8 18.4 107.7 104.2 109.7 

KM16 25.6 24.4 27.2 13.7 11.7 16.7 104.7 100.4 107.0 

KM17 25.9 21.4 30.0 14.6 12.4 17.4 101.6 98.9 106.3 

KM18 27.67 25.6 28.7 18.0 13.2 24.8 102.1 98.1 105.0 

KM19 27.1 24.2 30.1 17.1 11.0 23.1 103.1 99.9 106.3 

KM20 27.3 25.8 28.9 15.7 14.3 17.9 107.9 106.3 109.5 

average 26.0   15.4   104.2   

max 30.4   18.6   109.3   

min 23.1   12.9   101.0   

sd 1.87   1.76   2.49   
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 38  2549 

L c h 

KM1 23.34 22.4 24.4 14.36 12.7 15.5 106.00 103.5 108.5 

KM2 23.44 21.4 25.9 13.1 12.2 14.6 103.94 101.0 107.1 

KM3

KM4

KM5 25.76 24.1 27.0 13.02 10.4 15.1 107.78 105.7 109.7 

KM6 24.58 21.9 29.2 15.96 13.4 22.4 105.32 100.1 109 

KM7 23.76 20.8 27.3 15.78 12.6 22.7 104.12 97.2 106.1 

KM8 26.18 23.8 29.5 14.68 12.4 16.7 104.5 103.0 105.6 

KM9 24.22 21.5 26.5 15.38 13.6 17.6 103.24 99.3 108.5 

KM10 26.38 25.7 27.5 12.26 9.9 14.8 110.72 109.6 111.9 

KM11

KM12

KM13 28.24 25.0 30.3 16.04 12.4 19.9 105.58 104.5 107.1 

KM14 29.42 24.5 31.6 16.78 12.3 22.2 102.70 98.6 106.3 

KM15 26.44 24.8 28.0 15.84 14.5 17.1 110.20 107.7 112 

KM16 25.38 23.6 28.3 14.84 13.7 16.0 104.96 100.9 109.2 

KM17 25.42 22.7 28.6 15.54 13.5 19.4 104.4 100.8 109.5 

KM18 28.04 25.5 30.5 18.94 13.4 23.1 103.46 100.2 107.2 

KM19 27.3 25.7 28.2 17.0 14.2 20.0 104.18 101.9 105.6 

KM20 25.62 24.5 26.3 14.92 14.2 16.2 109.08 108.1 110.6 

average 25.85   15.28   105.64   

max 29.42   18.94   110.72   

min 23.34   12.26   102.70   

sd 1.78   1.65   2.49   
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 39  2549 

L c h 

KM1 29.12 27.6 30 17.78 17 19.8 98.08 94.4 100.5 

KM2 26.5 24.1 28 16.36 14.1 19.7 98.72 95.4 102.3 

KM3

KM4

KM5 30.18 25.9 36.2 24.22 14.9 28.7 95.18 90.8 97.6 

KM6 26.32 25.4 27.5 15.88 12.8 21.9 100.42 97.1 104.3 

KM7 26 20.6 32.1 16.62 10.4 25.1 98.16 86.7 103.9 

KM8 27.64 24.8 30.6 16.42 12.6 22.8 98.78 93.1 101.4 

KM9 28.94 25.4 33.5 17.32 13.6 23.4 98.22 94.8 100.8 

KM10 26.34 24.1 28.1 17.26 12.5 19.4 96.94 93.6 98.2 

KM11

KM12

KM13 27.2 24.9 30.3 18.66 10.2 31.7 90.22 86.0 93.7 

KM14 27.98 24.4 34.7 17.06 11.7 21.8 93.58 83.7 100.2 

KM15 28.12 24.5 31.3 16.54 12.9 21.8 94.88 89.9 103.4 

KM16 23.26 22.0 26.2 13.38 10.3 14.8 91.48 81.8 96.6 

KM17 23.52 20.1 25.8 14.82 13.5 17.7 93.94 91.4 98.4 

KM18 27.78 21.7 32.5 18.44 15.8 21.1 96 94.3 98.1 

KM19 30.12 26.1 35.6 18.88 15.1 28.9 95.46 89.8 99.9 

KM20 33.62 30.1 36.7 26.74 22.5 32.3 93.34 89.1 98.9 

average 27.67   17.90   95.84   

max 33.62   26.74   100.42   

min 23.26   13.38   90.22   

sd 2.53   3.30   2.86   
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 40  2549 

L c h 

KM1 26.1 25.7 26.8 16.26 12.9 20.1 100.82 94 103.9 

KM2 25.44 24.8 26.1 16.58 15.5 17.4 101.6 100.4 102.4 

KM3

KM4

KM5 29.24 25.2 32.5 21.24 16.2 26.7 97.64 92.8 99.5 

KM6 25.18 23.9 26.8 18.26 15.3 22.3 102.86 100.9 104.5 

KM7 25.92 24.2 27.1 19.26 15.3 23.4 103.24 100.8 105.7 

KM8 29.38 25.9 32.4 20.14 14.6 28.8 98.3 93.3 102.6 

KM9 28.3 27.2 29.5 17.44 11.0 21.4 99.7 97.2 101.1 

KM10 26.74 24.3 29.9 20.14 14.7 23.7 99.78 95.3 102.3 

KM11

KM12

KM13 27.96 24.2 32.7 18.72 14.5 22.8 96.54 93.3 99.3 

KM14 30.72 26.9 33.4 21.38 16.1 26.2 99.1 97.5 100.4 

KM15 29.68 28.6 31.3 22.3 18.2 27.1 98.36 94.7 102.0 

KM16 26.96 26.2 28.0 17.42 15.2 21.5 95.42 92.2 97.1 

KM17 24.1 20.7 27.6 16.8 14.1 21.4 95.92 87.2 99.3 

KM18 28.46 27.3 29.5 19.02 13.8 21.9 98.06 96.7 99.6 

KM19 30.46 28.9 33.2 19.96 18.0 23.6 96.88 93.1 103.2 

KM20 31.8 27.9 33.3 26.08 19.4 36.6 94.94 92.7 98.7 

average 27.90   19.44   98.70   

max 31.80   26.08   103.24   

min 24.10   16.26   94.94   

sd 2.23   2.53   2.52   
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 41  2549 

L c h 

KM1 25.4 24.4 26.0 18.48 16.9 20.8 101.24 97.5 103.0 

KM2 25.38 24.2 26.3 16.74 15.2 18.5 102.5 100.2 103.9 

KM3

KM4

KM5 30.02 27.3 31.5 19.18 16.5 21.1 99.34 96.6 101.8 

KM6 25.58 23.9 26.9 18.88 16.2 20.9 103.46 102.2 105.4 

KM7 25.54 22.2 26.8 20.28 18.4 23.6 100.48 97.3 102.9 

KM8 29.92 27.5 32.2 20.24 14.1 28.3 98.66 95.9 101.6 

KM9 29.7 28.1 31.1 17.64 12.4 21.1 101.7 99.9 103.5 

KM10 28.44 26.5 30.0 18 16.4 20.1 101.78 100.1 104.4 

KM11

KM12

KM13 29.66 28.1 32.2 20.4 14.9 27.3 97.36 90.1 101.1 

KM14 32.52 29.7 34.5 20.44 14.9 24.2 100.3 97.4 102.5 

KM15 30.12 28.5 31.3 20.12 17.0 22.7 99.52 98.0 101.6 

KM16 23.8 21.6 25.8 16.62 14.1 20.7 95.12 92.1 97.1 

KM17 24.56 22.0 28.2 16.46 12.7 20.6 94.58 80.4 100.6 

KM18 29.16 26.1 30.8 21.48 12.9 26.9 98 95.0 100.9 

KM19 29.8 25.4 34.0 21.68 18.7 25.7 96.22 90.9 99.6 

KM20 30.78 28.2 32.1 21.84 16.8 25.8 97.82 94.8 101.9 

average 28.15   19.28   99.26   

max 32.52   21.84   103.46   

min 23.80   16.46   94.58   

sd 2.65   1.81   2.62   
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 42  2549 

 2549 

L c h 

KM1 54.28 53.8 54.6 28.04 24.6 30.2 84.24 82.2 85.9 

KM2 54.02 53.7 54.6 28.1 26.5 30.3 85.24 82 87.7 

KM3

KM4

KM5 53.44 52.7 54.3 29.4 25.7 35.8 83.48 81.6 86.1 

KM6 54.36 53.7 55.3 27.68 26.2 29.6 84.2 82.3 86.7 

KM7 53.08 51.1 54.3 27.58 26.1 28.9 84.04 81.6 86.6 

KM8 80.74 78.8 83.7 27.42 23 32.1 84.52 83.4 86.3 

KM9 80.82 79.2 83.9 32.84 28.3 35.2 83.68 82.1 86.6 

KM10 53.84 53.3 55 27.36 25.4 28.7 83.1 82.1 84.3 

KM11

KM12

KM13 80.9 80.3 81.6 29 28.6 30.1 85.12 83.6 86.4 

KM14 80.34 78.2 81.9 30.78 29.5 31.5 84.58 83 86 

KM15 52.9 51.6 53.9 27.58 26.6 28.9 83.52 82.5 84.2 

KM16 80.12 77.5 82.7 28.74 23.8 33.8 83.96 82.6 85.5 

KM17 81.52 80.7 83.4 28.36 26.9 30.6 73.88 32.4 85.4 

KM18 71.28 40.2 81.9 34.34 29.3 39.3 83.96 82.1 86.3 

KM19 81.82 79.8 84.5 27.06 24.9 29.9 86.52 83.5 88 

KM20 53.02 51.7 54.1 28.3 26.8 30 82.12 80.1 83.9 

average 66.66   28.91   83.51   

max 81.82   34.34   86.52   

min 52.90   27.06   73.88   

sd 13.67   2.06   2.75   
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 43  2549 

 2549 

L c h 

KM1 45.00 36.7 47.8 43.14 40.1 47.9 77.52 72.7 80.3 

KM2 45.40 43.7 46.8 45.64 41.7 47.5 77.34 76.1 78.3 

KM3

KM4

KM5 49.12 47.0 50.4 43.40 41.1 45.8 77.96 77.3 78.6 

KM6 48.04 46.8 51.2 41.42 37.3 44.7 79.74 78.5 81.2 

KM7 43.48 42.0 44.1 41.66 40.3 44.8 77.10 76.2 78.6 

KM8 49.66 48.8 50.4 40.50 38.0 42.3 79.86 79.2 80.6 

KM9 50.72 47.5 52.0 37.46 36.1 38.9 80.06 79.1 81.5 

KM10 49.60 48.1 50.6 42.04 38.7 45.7 77.98 76.9 79.3 

KM11

KM12

KM13 49.36 49.0 49.8 43.40 40.9 45.4 78.40 77.6 79.4 

KM14 48.78 47.9 50.7 42.34 40.4 43.4 78.94 77.2 80.0 

KM15 50.24 49.8 51.0 40.08 39.5 40.6 79.04 78.1 79.5 

KM16 47.40 46.3 49.5 43.76 37.3 46.2 77.16 74.9 79.6 

KM17 46.64 46.2 47.0 44.58 43.7 47.2 75.62 74.7 76.1 

KM18 44.02 40.6 46.0 37.66 34.4 42.4 78.44 75.0 80.4 

KM19 47.46 46.7 47.9 42.74 40.8 45.7 78.04 77.3 78.6 

KM20 49.90 49.0 51.0 41.92 39.0 46.8 78.88 78.4 79.6 

average 47.80   41.98   78.26   

max 50.72   45.64   80.06   

min 43.48   37.46   75.62   

sd 2.29   2.23   1.17   
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 44  2548-2549 

 2548  2549 

KM1 level level 

KM2 level level 

KM3 level  elevated 

KM4 level 

KM5 level  elevated level  elevated 

KM6 level level 

KM7 level level  elevated 

KM8 level  elevated level 

KM9 level level 

KM10 level level  elevated 

KM11 level 

KM12 level 

KM13 level  elevated level 

KM14 level level  elevated 

KM15 level  elevated level 

KM16 level  elevated level  elevated 

KM17 level level  elevated 

KM18 level level 

KM19 level level 

KM20 level level  elevated 
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 45  2548-2549 

 2548  2549 

KM1 slope down  slight curve slope down, slight curve  level 

KM2 slight curve slope down  slight curve 

KM3 slope down  slight curve 

KM4 slight curve 

KM5 slope down, slight curve  level slight curve 

KM6 slight curve slope down  slight curve 

KM7 slope down, slight curve  level slope down  slight curve 

KM8 slope down, slight curve  level slope down  slight curve 

KM9 slope down  level slope down  slight curve 

KM10 slope down, slight curve  level slope down  slight curve 

KM11 slope down, slight curve  level 

KM12 slope down  slight curve 

KM13 slope down  slight curve slight curve 

KM14 slope down, slight curve  level slight curve 

KM15 slight curve  level slight curve 

KM16 slight curve  level slope down  slight curve 

KM17 slight curve  level slope down  slight curve 

KM18 slight curve  level slight curve 

KM19 slight curve slight curve 

KM20 slight curve slope down  slight curve 
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 46  2548-2549 

 2548  2549 

KM1 curve upwards curve upwards 

KM2 curve upwards curve upwards  slope down 

KM3 curve upwards  slope down 

KM4 curve upwards 

KM5 curve upwards curve upwards 

KM6 curve upwards  slope down curve upwards 

KM7 curve upwards curve upwards 

KM8 curve upwards curve upwards 

KM9 curve upwards  slope down curve upwards 

KM10 curve upwards curve upwards 

KM11 curve upwards  slope down 

KM12 curve upwards 

KM13 curve upwards curve upwards 

KM14 curve upwards curve upwards 

KM15 curve upwards curve upwards 

KM16 curve upwards curve upwards  slope down 

KM17 curve upwards curve upwards 

KM18 curve upwards curve upwards 

KM19 curve upwards curve upwards 

KM20 curve upwards curve upwards 
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 47  2548-2549 

 2548  2549 

KM1 a point  two points a point  two points 

KM2 absent, a point  two points a point  two points 

KM3 absent, a point  two points 

KM4 absent, a point  two points 

KM5 absent  a point a point  two points 

KM6 a point, two points  prominent a point 

KM7 a point  two points a point 

KM8 two points a point 

KM9 absent  a point a point  two points 

KM10 absent  a point a point 

KM11 a point  two points 

KM12 a point  two points 

KM13 absent, a point  two points a point  two points 

KM14 a point  two points a point 

KM15 absent, a point  two points a point 

KM16 absent  a point a point 

KM17 a point  two points absent  a point 

KM18 a point  two points a point 

KM19 a point  two points a point 

KM20 a point  two points a point 
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 48  2548-2549 

 2548  2549 

KM1 tapered  extended rounded  tapered+rounded 

KM2 rounded oblique extended  tapered+rounded 

KM3 tapered  extended 

KM4 rounded oblique 

KM5 rounded   rounded oblique rounded  tapered +rounded 

KM6 rounded oblique extended  necked 

KM7 rounded oblique extended  tapered +rounded 

KM8 rounded oblique tapered+rounded  necked+rounded 

KM9 rounded oblique  tapered rounded tapered+rounded  necked+ounded 

KM10 extended  rounded oblique tapered+rounded  necked+rounded 

KM11 rounded oblique 

KM12 rounded oblique 

KM13 extended  rounded oblique rounded oblique  tapered+ rounded 

KM14 extended  rounded oblique tapered rounded  necked rounded 

KM15 rounded oblique rounded oblique 

KM16 rounded oblique tapered rounded  necked rounded 

KM17 extended  rounded oblique tapered+rounded 

KM18 rounded oblique extended 

KM19 extended  tapered+ rounded tapered rounded  necked rounded 

KM20 rounded oblique extended  rounded oblique 
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 49  2548-2549 

 2548  2549 

KM1 shallow  deep shallow  deep 

KM2 shallow shallow  deep 

KM3 absent shallow

KM4 absent shallow

KM5 absent shallow shallow  deep 

KM6 shallow  deep shallow  deep 

KM7 shallow  deep shallow  deep 

KM8 absent shallow shallow  deep 

KM9 absent shallow shallow  deep 

KM10 absent shallow shallow  deep 

KM11 shallow  deep 

KM12 shallow  deep 

KM13 shallow  deep shallow  deep 

KM14 shallow  deep shallow  deep 

KM15 absent shallow shallow  deep 

KM16 shallow  deep shallow  deep 

KM17 shallow  deep shallow  deep 

KM18 shallow  deep shallow  deep 

KM19 absent shallow shallow  deep 

KM20 absent shallow shallow  deep 
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 50  2548-2549 

 2548  2549 

KM1 acute  round acute  round 

KM2 acute  round acute 

KM3 round 

KM4 round 

KM5 acute  round acute  round 

KM6 acute  round acute 

KM7 acute  round acute 

KM8 acute acute 

KM9 acute  round acute 

KM10 acute  round acute  round 

KM11 acute  round 

KM12 acute  round 

KM13 acute  round acute  round 

KM14 acute  round acute  round 

KM15 acute  round acute  round 

KM16 acute  round acute  round 

KM17 acute  round acute  round 

KM18 acute acute  round 

KM19 acute  round acute  round 

KM20 acute  round acute  round 
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 51  2548-2549 

 2548  2549 

KM1 asymmetry asymmetry 

KM2 asymmetry asymmetry 

KM3 asymmetry 

KM4 asymmetry 

KM5 asymmetry asymmetry 

KM6 asymmetry asymmetry 

KM7 asymmetry asymmetry 

KM8 asymmetry asymmetry 

KM9 asymmetry asymmetry 

KM10 asymmetry asymmetry 

KM11 asymmetry 

KM12 asymmetry 

KM13 asymmetry asymmetry 

KM14 asymmetry asymmetry 

KM15 asymmetry asymmetry 

KM16 asymmetry asymmetry 

KM17 asymmetry asymmetry 

KM18 asymmetry asymmetry 

KM19 asymmetry asymmetry 

KM20 asymmetry asymmetry 
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 52  2548-2549 

 2548  2549 

KM1 absent absent 

KM2 absent absent 

KM3 absent 

KM4 absent 

KM5 absent absent 

KM6 absent absent 

KM7 absent absent 

KM8 absent absent 

KM9 absent absent 

KM10 absent absent 

KM11 absent 

KM12 absent 

KM13 absent absent 

KM14 absent absent 

KM15 absent absent 

KM16 absent absent 

KM17 absent absent 

KM18 absent absent 

KM19 absent absent 

KM20 absent absent 
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   53

 2548  2549 
 2548  2549 

KM1 1.07 1.35 0.01 0.00 

KM2 1.65 3.56 0.00 0.02 

KM3 7.45 0.02

KM4 2.36 0.01

KM5 2.13 2.61 0.01 0.00 

KM6 1.71 0.77 0.01 0.04 

KM7 4.95 0.85 0.01 0.01 

KM8 1.46 3.74 0.01 0.01 

KM9 9.81 4.37 0.01 0.02 

KM10 0.84 0.15 0.01 0.00 

KM11 1.80 0.00

KM12 7.51 0.00

KM13 0.88 1.84 0.00 0.00 

KM14 0.85 0.97 0.00 0.01 

KM15 8.25 1.14 0.04 0.00 

KM16 1.87 7.51 0.01 0.00 

KM17 0.96 2.13 0.01 0.00 

KM18 1.87 0.47 0.00 0.01 

KM19 2.16 3.15 0.01 0.00 

KM20 1.16 0.87 0.02 0.00 

min 0.84 0.15 0.00 0.00 

max 9.81 7.51 0.04 0.04 

var* 8.14 1.14 0.00 0.00 

var*
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 54

 2548  2549  2548  2549 

KM1 0.51 0.65 5.86 10.98 

KM2 0.19 0.44 1.53 3.58 

KM3 1.62 9.50

KM4 0.48 3.95

KM5 2.83 2.91 1.14 1.13 

KM6 2.83 2.96 0.52 2.77 

KM7 0.56 1.16 1.09 1.59 

KM8 0.77 1.99 16.00 0.96 

KM9 0.45 1.29 0.73 2.43 

KM10 1.44 2.61 1.00 0.21 

KM11 0.50 2.18

KM12 0.13 2.30

KM13 1.20 0.26 25.98 2.56 

KM14 1.74 2.54 3.29 0.65 

KM15 0.70 0.24 2.47 1.82 

KM16 0.56 2.30 1.09 6.50 

KM17 0.26 1.32 1.12 0.77 

KM18 3.59 2.02 5.19 3.72 

KM19 1.55 1.89 3.33 19.10 

KM20 1.11 1.66 24.25 4.11 

min 0.13 0.24 0.52 0.21 

max 3.59 2.96 25.98 23.56 

var* 0.95 0.84 57.91 0.21 

var*
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 55  TSS 

TSS 

 2548 

TSS 

 2548 

TSS 

 2549 

TSS 

 2549 

KM1 0.98 1.23 0.66 0.28 

KM2 0.61 6.93 0.72 1.53 

KM3 0.35 4.92 

KM4 0.51 2.51 

KM5 0.10 1.31 0.65 0.21 

KM6 0.77 1.81 0.84 0.78 

KM7 0.27 0.13 1.26 0.03 

KM8 0.67 4.87 1.37 1.23 

KM9 0.35 1.58 0.43 1.03 

KM10 0.22 0.93 0.84 0.71 

KM11 0.18 2.19 

KM12 0.42 2.96 

KM13 0.58 1.67 1.73 0.26 

KM14 0.18 1.89 0.90 3.04 

KM15 4.24 2.44 0.41 0.20 

KM16 0.43 0.38 1.28 2.06 

KM17 0.38 2.88 0.53 2.00 

KM18 0.66 2.23 0.31 0.99 

KM19 0.43 1.51 0.08 3.16 

KM20 0.13 1.29 0.03 1.61 

min 0.10 0.13 0.03 0.03 

max 4.24 6.93 1.73 3.16 

var* 0.78 2.69 0.22 0.96 

var*
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  56 pH  TTA 

 2549 

var*

 pH   pH   TTA  TTA 

KM1 0.01 0.01 0.83 0.05 

KM2 0.02 0.03 0.46 0.58 

KM3

KM4

KM5 0.01 0.00 0.97 0.50 

KM6 0.01 0.01 0.19 0.76 

KM7 0.01 0.01 0.70 0.51 

KM8 0.01 0.02 1.15 2.36 

KM9 0.01 0.03 0.68 0.33 

KM10 0.00 0.01 1.75 0.61 

KM11

KM12

KM13 0.02 0.01 1.00 0.48 

KM14 0.01 0.03 0.37 0.82 

KM15 0.02 0.01 0.96 0.33 

KM16 0.01 0.03 0.38 0.78 

KM17 0.00 0.05 0.64 0.09 

KM18 0.00 0.02 0.18 0.99 

KM19 0.00 0.06 1.73 0.57 

KM20 0.05 0.01 1.36 1.25 

min 0.00 0.00 0.18 0.05 

max 0.05 0.06 1.75 2.36 

var* 0.00 0.00 0.24 0.29 
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   57

 2548 

var*

L c h L c h 

KM1 0.64 4.83 0.97 4.6 4.1 2.9 

KM2 0.92 4.51 0.59 11.8 0.7 1.6 

KM3 0.22 19.63 0.88 22.9 4.5 2.4 

KM4 1.07 3.57 0.52 1.0 3.5 0.4 

KM5 0.24 1.45 2.07 1.0 1.9 0.2 

KM6 1.70 6.54 0.15 31.9 5.1 5.1 

KM7 0.29 1.99 0.93 7.1 1.3 0.6 

KM8 0.37 2.32 0.38 5.1 11.3 2.3 

KM9 1.46 4.88 0.95 12.8 5.3 2.3 

KM10 1.46 1.71 0.59 2.8 1.1 0.6 

KM11 2.13 33.09 11.54 2.2 1.3 0.7 

KM12 1.76 10.05 3.80 5.6 2.1 0.5 

KM13 0.27 10.59 0.26 2.4 0.5 0.5 

KM14 0.81 7.03 0.78 2.9 0.4 1.2 

KM15 0.95 5.13 2.86 0.6 2.1 0.4 

KM16 0.40 14.10 0.60 1.4 1.4 0.4 

KM17 0.52 18.91 3.16 1.3 4.8 1.9 

KM18 0.07 2.11 0.31 2.3 3.1 1.3 

KM19 1.25 5.79 0.60 6.1 0.8 3.0 

KM20 0.79 4.14 2.73 4.7 3.8 0.9 

min 0.07 1.45 0.15 0.60 0.45 0.21 

max 2.13 33.09 11.54 31.95 11.31 5.13 

var* 0.4 63.1 6.5 64.20 6.56 1.56 
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   58

 2549 

var*

L c h L c h 

KM1 0.11 4.84 2.17 21.91 9.68 8.23 

KM2 0.13 1.98 4.55 1.78 6.03 0.95 

KM3

KM4

KM5 0.39 14.51 2.72 2.11 3.03 0.28 

KM6 0.42 1.55 2.82 3.23 8.20 1.42 

KM7 1.58 1.76 5.33 0.76 3.56 0.84 

KM8 3.43 11.62 1.33 0.45 3.66 0.28 

KM9 3.28 8.29 3.19 3.55 1.55 1.08 

KM10 0.50 1.54 0.79 0.84 6.43 0.77 

KM11

KM12

KM13 0.31 0.38 1.09 0.09 2.66 0.44 

KM14 2.10 0.61 1.35 1.36 1.49 1.13 

KM15 0.72 1.17 0.61 0.22 0.19 0.35 

KM16 4.83 14.14 1.48 1.55 13.78 2.81 

KM17 1.21 1.94 8.33 0.09 2.18 0.32 

KM18 6.25 21.32 2.47 4.45 16.21 5.71 

KM19 4.15 3.75 3.81 0.25 4.61 0.34 

KM20 1.32 1.40 1.96 0.51 9.26 0.23 

min 0.1 0.4 0.6 0.09 0.19 0.23 

max 6.3 21.3 8.3 21.91 16.21 8.23 

var* 3.6 40.7 4.0 28.0 21.0 5.1 
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   59

 2548 

var*

L c h L c h L c h 

KM1 7.50 5.18 4.69 0.68 0.91 6.97 0.81 0.38 5.64 

KM2 2.41 4.16 3.12 2.78 2.39 4.89 1.85 1.56 8.68 

KM3 5.01 13.43 12.34 3.83 7.47 13.22 2.43 1.86 7.47 

KM4 6.90 8.25 19.87 2.15 6.10 7.04 1.93 3.58 5.78 

KM5 5.78 7.35 8.68 0.35 2.44 9.13 4.04 1.13 5.52 

KM6 9.10 0.66 21.47 0.66 0.84 7.25 5.73 5.28 9.05 

KM7 16.41 4.01 3.77 0.60 2.26 13.59 0.23 0.77 8.98 

KM8 4.85 4.92 10.69 2.43 6.29 2.77 3.66 8.41 10.17 

KM9 7.62 10.73 13.36 2.98 3.13 2.18 9.31 5.84 0.87 

KM10 7.54 6.32 5.02 0.65 0.32 6.16 2.66 4.48 6.68 

KM11 16.31 19.56 4.16 4.23 6.32 6.45 1.99 4.98 18.84 

KM12 2.02 2.86 5.33 0.29 1.76 9.08 0.89 0.97 0.65 

KM13 14.06 14.65 14.37 6.90 1.34 10.81 4.71 7.36 11.39 

KM14 7.43 20.57 19.81 2.33 10.76 2.03 3.46 9.94 7.76 

KM15 2.92 20.78 4.96 5.18 12.56 5.61 2.12 2.27 6.17 

KM16 11.45 15.08 8.39 5.50 6.29 4.19 2.96 8.65 4.92 

KM17 14.26 12.64 27.88 5.09 19.86 19.25 2.12 6.51 15.94 

KM18 6.96 14.66 12.65 4.54 5.30 3.14 2.41 3.52 10.40 

KM19 6.08 12.54 18.11 1.10 11.21 11.52 2.32 13.71 14.46 

KM20 9.79 21.00 8.37 6.69 33.30 8.72 1.27 1.56 1.43 

min 2.02 0.66 2.34 0.29 0.32 2.03 0.23 0.38 0.65 

max 16.41 21.00 27.88 6.90 33.30 19.25 9.31 13.71 7.47 

var* 18.7 42.0 53.7 4.8 62.3 19.2 4.1 13.0 22.4 
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 60

 2549 

var*

L c h L c h L c h 

KM1 21.18 22.22 31.65 0.80 1.44 17.93 0.70 1.29 3.32 

KM2 1.96 6.55 5.21 2.38 4.19 0.19 2.60 0.81 5.83 

KM3

KM4

KM5 7.94 3.54 30.60 1.16 1.19 6.35 1.23 3.64 3.53 

KM6 6.11 8.15 57.85 1.24 11.00 7.04 7.63 13.61 10.82 

KM7 13.50 1.49 57.00 9.08 2.95 53.04 5.47 16.49 15.00 

KM8 3.21 3.54 56.67 1.74 6.63 12.18 4.55 4.46 0.93 

KM9 3.68 1.84 26.69 3.97 7.69 2.61 5.27 2.84 15.80 

KM10

KM11

KM12 9.18 11.75 9.62 2.28 23.51 0.63 3.91 7.29 1.59 

KM13 7.73 5.06 15.41 5.32 18.80 14.01 8.24 15.18 9.41 

KM14 1.45 2.44 9.18 0.44 2.11 3.80 0.62 3.43 1.18 

KM15 2.81 2.94 59.70 1.11 3.51 7.36 3.25 0.76 10.86 

KM16 1.44 10.78 33.88 10.66 5.93 10.09 7.78 5.50 10.42 

KM17 6.72 11.26 2.59 1.60 19.57 7.94 4.54 13.96 8.34 

KM18 4.41 9.53 11.88 5.04 26.12 5.95 0.94 4.34 2.23 

KM19 2.05 3.01 6.24 1.06 5.03 4.44 1.88 0.90 2.90 

KM20 0.53 3.14 1.51 1.30 2.03 1.90 0.45 0.70 1.09 

min 0.53 1.49 1.51 0.44 1.19 0.19 0.45 0.70 0.93 

max 21.18 22.22 59.70 10.66 26.12 53.04 8.24 16.49 15.80 

var* 9.53 8.48 50.18 5.82 10.13 13.78 5.98 7.40 11.12 
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 61

2548

var*

L c h L c h L c h 

KM1 18.15 14.20 36.57 7.18 2.26 10.49 8.31 4.43 6.54 

KM2 22.94 10.91 35.10 8.77 20.28 26.18 1.13 4.85 3.85 

KM3 16.06 28.18 24.17 10.18 6.10 12.67 2.52 2.25 1.96 

KM4 19.00 20.65 34.17 6.95 9.92 12.28 4.03 9.81 3.53 

KM5 10.46 25.65 36.73 10.34 23.28 50.76 3.18 3.23 12.88 

KM6 12.55 13.27 33.03 26.92 65.01 41.53 4.58 13.42 6.63 

KM7 10.31 21.54 40.12 32.97 41.44 46.26 3.70 12.95 18.67 

KM8 12.04 18.32 38.73 4.68 5.48 20.27 3.50 22.56 13.28 

KM9 18.25 22.04 34.50 10.93 4.81 14.63 6.12 39.44 15.25 

KM10 0.33 11.33 7.75 1.65 19.71 20.30 0.77 1.15 7.10 

KM11 18.73 20.51 28.29 11.11 20.64 29.75 4.50 4.30 7.46 

KM12 25.23 25.17 14.56 4.18 2.76 19.24 6.48 2.88 10.14 

KM13 22.07 23.24 36.06 7.52 4.11 25.45 6.54 2.21 14.99 

KM14 7.79 3.70 28.42 4.30 9.08 1.68 5.75 4.43 1.09 

KM15 15.45 39.28 29.42 4.94 9.58 28.74 3.87 30.90 24.64 

KM16 7.15 8.98 4.77 3.71 2.76 9.61 1.00 6.53 2.59 

KM17 5.55 17.00 6.50 4.14 17.28 22.17 6.41 4.21 9.57 

KM18 16.25 28.05 35.89 4.27 36.35 57.67 3.19 12.57 21.03 

KM19 16.04 35.99 35.45 18.06 14.57 42.01 10.14 9.15 26.85 

KM20 12.81 1.97 12.30 7.53 4.93 4.53 4.43 4.40 9.07 

min 0.33 1.97 4.8 1.65 2.26 1.68 0.77 1.15 1.09 

max 25.23 39.28 125.5 32.97 65.01 57.67 10.14 39.44 26.85 

var* 39.2 94.27 137.0 63.4 254.6 247.37 5.8 104.3 56.31 
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 62

 2549 

L c h L c h L c h 

KM1 0.82 1.50 5.40 0.20 6.57 16.65 0.45 2.18 4.93 

KM2 2.56 5.20 5.99 0.26 0.51 0.54 0.61 1.47 2.34 

KM3

KM4

KM5 16.78 29.54 7.14 7.66 14.12 7.47 2.75 2.92 3.67 

KM6 0.78 12.41 8.86 1.55 8.81 2.12 1.91 5.35 2.11 

KM7 17.48 29.55 44.73 1.57 8.33 3.30 3.55 4.66 4.12 

KM8 5.08 17.82 12.02 6.13 31.08 11.77 3.27 27.03 5.07 

KM9 8.50 17.43 5.31 0.79 19.60 2.62 1.92 10.93 1.69 

KM10 3.16 8.30 3.58 5.23 11.15 9.25 2.13 2.37 3.56 

KM11

KM12

KM13 4.50 63.42 11.19 11.59 11.30 5.84 2.45 29.07 19.03 

KM14 15.94 13.79 61.54 6.95 19.26 1.13 3.69 12.53 4.03 

KM15 8.60 11.68 30.83 1.43 15.85 9.71 1.42 4.58 2.49 

KM16 2.90 3.48 36.89 0.45 6.40 3.66 3.98 6.21 4.23 

KM17 4.88 2.90 8.89 11.73 10.46 24.35 5.24 10.94 66.41 

KM18 18.89 4.41 1.97 0.97 10.43 1.19 3.33 29.75 5.26 

KM19 13.10 32.58 17.76 2.95 6.01 14.90 13.55 10.53 14.65 

KM20 6.21 14.61 12.99 4.88 44.15 6.15 2.28 12.12 7.26 

min 0.78 1.50 1.97 0.20 0.51 0.54 0.45 1.47 1.69 

max 18.89 63.42 61.54 11.73 44.15 24.35 13.55 29.75 66.41 

var* 39.43 251.54 296.12 15.10 114.76 44.47 9.04 92.20 252.79

var*
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 AFLP 

 63  polymorphic bands  20 

 E-AAC/M-CAT  AFLP

 (KM) 
 (bp) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

429 1 1 1 1 0 1 1 0 0 1 1 0 1 0 1 0 0 0 0 1 

413 0 0 0 1 0 1 1 0 0 1 1 0 0 0 1 0 0 0 0 0 

381 1 0 0 1 0 1 1 0 0 1 1 0 1 0 1 0 0 0 0 1 

362 1 0 0 1 0 1 1 0 0 1 1 0 1 0 1 0 0 0 0 1 

300 1 0 0 1 1 1 1 1 0 1 1 0 1 0 1 0 0 0 1 1 

294 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

281 1 0 0 1 1 1 1 1 1 1 1 0 1 0 1 0 0 0 0 1 

276 0 0 0 1 0 0 1 0 0 1 1 0 1 0 1 0 0 0 0 1 

270 1 0 0 1 1 1 1 1 0 1 1 0 1 0 1 0 0 0 0 1 

261 1 0 0 1 0 0 1 1 0 1 1 0 1 0 1 0 0 0 0 1 

258 1 0 0 1 1 0 1 1 0 1 1 0 1 0 1 0 0 0 0 1 

253 1 0 0 1 0 0 1 1 0 1 1 0 1 0 1 0 0 0 0 1 

248 1 0 0 1 1 1 1 1 0 1 1 0 1 0 1 0 0 0 0 1 

228 1 0 0 1 0 1 1 1 0 1 1 0 1 0 1 0 0 0 0 1 

218 1 1 0 1 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 

213 1 0 0 1 0 0 0 1 0 1 1 0 1 0 1 1 0 0 0 0 

200 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

142 1 1 0 1 1 1 1 1 1 1 1 0 1 0 1 1 0 0 1 1 
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 64  polymorphic bands  20 

 E-AAC/M-CTA  AFLP

 (KM) 
 (bp) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

371 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

297 1 1 0 1 1 1 1 1 0 1 1 0 1 1 1 0 0 0 0 1 

272 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

268 1 0 0 1 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 1 

261 1 0 0 0 0 1 1 0 0 1 1 0 0 0 0 0 0 0 0 1 

258 0 0 0 0 0 1 1 0 0 1 1 0 0 0 0 0 0 0 0 1 

243 1 0 0 1 0 1 1 0 0 1 1 0 0 0 0 0 0 0 0 1 

195 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

192 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

90 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 
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 65  polymorphic bands  20 

 E-AAG/M-CAC  AFLP 

 (KM) 
 (bp) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

774 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

592 0 1 1 0 0 0 0 1 1 0 0 1 0 1 0 1 1 1 1 0 

495 1 0 0 1 0 0 0 0 0 1 1 0 1 0 1 0 0 0 0 0 

446 1 0 0 1 0 0 0 0 0 1 1 0 1 0 1 0 0 0 0 0 

386 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

379 1 0 0 1 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 

370 1 1 0 1 1 1 1 1 1 1 1 0 1 0 1 1 0 0 0 1 

353 1 1 0 1 1 1 1 1 1 1 1 0 1 0 1 1 0 0 0 1 

336 1 1 0 1 1 1 1 1 1 1 1 0 1 0 1 1 0 0 0 1 

333 1 1 0 1 1 1 1 1 1 1 1 0 1 0 1 1 0 0 0 1 

318 0 1 0 1 1 1 1 1 1 1 1 0 1 0 0 0 0 0 0 1 

306 1 1 0 1 1 1 1 1 1 1 1 0 1 0 1 1 0 0 0 1 

248 1 1 0 1 1 1 1 1 0 1 1 0 1 0 1 1 0 0 0 1 

228 1 1 0 1 1 1 1 1 1 1 1 0 1 0 1 1 0 0 0 1 

218 1 1 0 1 1 1 1 1 1 1 1 0 1 0 1 1 0 0 0 1 

216 1 1 0 1 1 1 1 1 1 1 1 0 1 0 1 1 0 0 0 1 

178 1 1 0 1 1 1 1 1 1 1 1 0 1 0 1 1 0 0 0 1 

172 1 0 0 1 1 1 1 1 1 1 1 0 1 0 1 1 0 0 0 1 

165 1 1 0 1 1 1 1 1 1 1 1 0 1 0 1 1 0 0 0 1 

118 1 1 0 1 1 1 1 1 1 1 1 0 1 0 1 1 0 0 1 1 

115 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 
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   66  polymorphic bands  20 

 E-AGA/M-CCA  AFLP

 (KM) 
 (bp) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

468 1 1 1 0 0 1 0 0 1 0 0 1 0 1 0 1 1 1 1 0 

427 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 

393 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

380 1 1 1 1 0 1 1 0 0 0 0 1 0 0 0 0 1 0 1 0 

362 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

231 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

219 1 1 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 

213 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

185 1 1 0 1 1 1 1 1 1 1 1 0 1 0 0 1 0 0 1 1 

129 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
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67  polymorphic bands  20 

 E-AGA/M-CAT  AFLP

 (KM) 
 (bp) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

571 1 1 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 

506 1 1 1 1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 

491 1 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0 0 0 0 1 

394 1 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0 0 0 0 1 

385 1 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0 0 0 0 1 

369 1 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0 0 0 0 1 

352 1 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0 0 0 0 1 

346 1 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0 0 0 0 1 

335 1 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0 0 0 0 1 

329 1 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0 0 0 0 1 

316 1 1 1 1 1 1 1 1 1 1 0 1 1 0 1 0 0 0 0 1 

250 1 1 0 1 1 1 1 1 1 1 0 1 1 0 1 0 0 0 0 1 

162 1 0 0 1 1 1 1 1 0 1 0 0 1 0 1 0 0 0 0 1 
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 68  polymorphic bands  20 

 E-AGA/M-CTG  AFLP

 (KM) 
 (bp) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

893  1 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 0 1 0 

778 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 

762 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 

700 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

575 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 0 0 0 

536 0 1 0 0 0 0 0 0 1 0 0 1 0 1 0 1 0 1 1 0 

525 0 1 0 0 0 1 1 1 0 1 1 0 1 1 0 1 0 0 1 1 

520 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 

496 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 

464 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 

441 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

430 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

380 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 

349 0 1 1 1 0 1 1 1 1 0 0 1 0 0 0 1 0 0 1 0 

343 1 0 0 0 1 1 1 1 0 1 1 0 1 0 1 1 0 0 0 1 

331 1 0 0 0 1 1 1 1 0 1 1 0 1 0 1 1 0 0 0 1 

323 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

318 0 1 1 1 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 

306 1 0 0 0 1 1 1 1 0 1 1 1 1 0 1 1 0 0 1 1 

295 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 0 0 1 1 

277 0 0 1 1 1 1 1 1 0 1 1 0 1 0 1 1 0 0 0 0 

269 1 0 1 1 1 1 1 1 0 1 1 0 1 0 1 1 0 0 0 1 

261 0 0 0 0 1 1 1 1 0 1 1 0 1 0 1 0 0 0 0 1 

252 1 0 0 0 1 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 
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 69  polymorphic bands  20 

 E-ATG/M-CAT  AFLP

 (KM) 
 (bp) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

933 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 

529 1 1 0 1 0 1 1 0 1 1 1 0 1 1 1 0 0 0 1 1 

500 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 

430 0 0 0 1 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 

417 1 1 0 1 1 1 1 1 1 1 1 0 1 0 1 0 0 0 1 1 

398 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 1 0 

394 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 1 0 

390 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

385 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

373 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 1 0 

368 1 1 1 1 0 1 1 1 1 0 1 0 1 1 0 1 0 1 1 1 

327 1 1 1 1 1 1 1 1 1 1 1 0 1 0 1 1 0 0 1 1 

319 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 

241 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

232 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

203 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 

199 0 1 1 0 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 

195 0 1 1 0 0 0 0 0 1 0 0 1 1 1 0 0 1 1 1 0 

172 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
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 70  polymorphic bands  20 

 E-ATG/M-CTC  AFLP 

 (KM) 
 (bp) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

960 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

900 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 

748 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 1 0 0 

667 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 

600 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 

583 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 1 0 0 0 0 

556 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 

500 0 1 0 0 1 1 1 1 0 0 0 0 0 0 0 0 1 1 0 1 

480 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 

469 0 1 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 

448 0 0 0 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 

425 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 

393 0 1 0 1 1 1 0 0 1 1 0 1 0 1 1 0 0 1 1 1 

380 0 0 0 1 1 1 0 1 1 1 0 1 0 1 0 0 0 0 0 0 

376 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

371 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

365 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 

355 0 0 0 1 1 1 0 0 1 1 0 1 0 1 0 0 0 0 1 1 

342 0 0 0 1 1 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 

300 1 0 0 1 1 1 0 0 1 1 0 1 0 1 1 0 0 0 1 1 

297 1 0 0 1 1 1 0 0 1 1 0 1 0 1 1 0 0 0 1 1 

295 1 0 0 1 1 1 0 0 1 1 0 1 0 1 1 0 0 0 1 1 

275 0 0 0 1 1 1 0 0 1 1 0 1 0 1 1 0 0 0 1 1 

271 0 0 0 1 1 1 0 0 1 1 0 1 0 1 1 0 0 0 1 1 

234 1 0 0 1 1 1 0 0 1 1 0 1 0 1 1 0 0 0 1 1 

222 1 0 0 1 1 1 0 0 1 1 0 1 0 1 1 0 0 0 1 1 

200 1 0 0 1 1 1 0 0 1 1 0 1 0 1 1 0 0 0 1 1 
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