
Yeast-Manotol Broth(YMB) 

Yeast - Manotol Broth (YMB) (Vincent, 1970)

Manitol                                         10  g 

K2HPO4                                        0.5 g 

MgSO4
. 7H2O                              0.2 g 

NaCl                                              0.1 g 

Yeas extract                                  0.5 g 

1.0

NaCl  1 Manitol yeast extract 

pH  6.8 0.1 N NaOH  121 C

20

Hemacytometer 
Hemacytometer

Hemacytometer

1. glass microscopic slide 

2. cover glass

glass microscopic slide cover glass capillary action 

 (chamber) glass microscopic slide
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= )()
)(

(
Vo

Vd

VcN

X

X = N = proportion of chamber counted

Vc = chamber           Vd =  (
)

Vo =  ( )

chamber
0.1mm

1 x 1 mm 1 mm2 100 ml 

0.25 x 0.25 mm 0.0625 mm2 6.25 ml 

0.25 x 0.20 mm 0.05 mm2 5 ml 

0.20 x 0.20 mm 0.04 mm2 4 ml 

0.05 x 0.05 mm 0.0025 mm2 0.25 ml 

1. Boric acid indicator 

Mixed indicator bromcresol green 0.0990 methylred 0.066 ethanol

 100 ml

Boric acid (H3BO3) H3BO3 20  800 .
 Mixed indicator  1.1  20 . Boric acid  1.2 pH

 5.0 NaOH 0.1 N HCl 0.1N 

 Boric acid- indicator  10 .
 10 .

 1,000 .( ,2527)
2. Sodium Hydroxide (NaOH)40%

NaOH  400  1,000 .
3.  0.005 (H2SO4 0.05 N) 
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 H2SO4  1 N  20 . 1,000

.
Na2CO3 0.0500  (  105  2 .)

 20 .
 methylred 2 - 3

H2SO4

H2SO4

H2SO4(N) =  Na2CO3 x 1,000 x 2 / 105.99 x  H2SO4

= 18.8697 x Na2CO3 /  H2SO4

1.  25 volumetric pipette  Sodium 

Hydroxide (NaOH)40% 20 .
2. (H3BO3) 15 . elenmayer flask  125 .

3.  elenmayer flask  75 .
4. H2SO4 0.05  N 

 H2SO4

                            Total N(%) =
wVa

VdNVbVs

1000
10014)(

Vs = standard H2SO4  ( .)
Vb =  standard H2SO4 blank ( .)
Va =  ( .)
Vd =  ( .)

        W = 
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1.

2. develop vanadate reagent (mixed reagent) 

ammonium vanadar 1.25  200 . HNO3  153.42 .
ammonium molybdate tetrahydrate 25 

 2.1  2.2  1,000 .

3. standard phosphorus 100 mgkg-1 

KH2PO4 0.4390 

HNO3 conc. 5 .
 1,000

1. standard set  0, 4, 8, 12, 16  20 mgkg-1 volumetric

pipette standard P 100 mgkg-1  1, 2, 4  5 . mixed reagent 5 .
 7:  100 .  5 .  25 .

spectrophotometer  470 nm

 (standard curve )  5 . mixed reagent 5 .
2.  20 

  1 standard

curve

                                               Total P(%) =
wVa

VdVfC
610

100

C = P standard curve –P (ppm.) 

       Vf =  ( .)
Vd =  ( .)
Va =  ( .)
W =  ( )
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1. standard K 1,000 ppm. 

KCl  (  105 C  2 )  0.9533 
volumetric flask  500 .

2. standard K 100 ppm. 

standard K 1,000 ppm.  10 . volumetric pipette  volumetric flask

 100 .
3. standard curve K  1, 2,  3, 4  5 ppm.

volumetric pipette  standard K 100 ppm.  0, 1, 2, 3, 4  5 .
volumetric flask  100 . H2SO4 1.88 M  2 .

Flame photometer  standard curve

K

                                         Total K (%) = 
wVa

VdVfC 100

C = K standard curve –K (ppm.) 

       Vf = ( .)
Vd = ( .)
Va = ( .)
W = ( )

Acethylene reduction assay (ARA) 
1. Acetylene

calcium carbide flask  1 15 .

2.

(septum) syring  5  10%

Acetylene incubate  30 
 1 .
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3. gas chromatograph ethylene

C2H4

C2H4 =
AX

VB

4.22
103

mole/hr./unit

A = Peak hight(area) 

         B = Sample peak hight (area) 

         X = 

V = incubate

Plant infection count method 
1. plastic growth pouch 

2.  10   10-1, 10-2,

10-3…10-8

3.  1 ..
 2  4 

4.  2-3 
5. Most probable number (MPN) 

MPN

Vincent(1982) MPN

density estimate Fisher Yates (1963)

 1 ml  4
 2- 3 

Dilution 10-1       10-2       10-3       10-4       10-5      10-6     10-7       10-8

          4           4            4          3           2          1         0           0
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18

 4  18 
5.8  103  10-1  5.8×103

(RC)  =  md/vg 

m = ( )
d =  ( )
v =  ( )
g = ( )

 ( N free medium) 

Stock solution 1 CaCl2 .2H2O 294.1 1

Stock solution 2  KH2PO4 136.1 1
Stock solution 3  Fe-citrate  6.7   MgSO4.7H2O

123.3 g K2SO4  87.0  MnSO4.H2O  0.338  1 
Stock solution 4 H3BO3 0.247  ZnSO4.7H2O

0.288  CuSO4.5H2O  0.100  CoSO4.7H2O 0.056 Na2MoO4.2H2O

0.048  1 
              Stock solution 5 NaOH 0.1  N

* pH  6.8

1. Stock solution 1 – 4  8 . /   16 
2. Stock solution  5  45 . /   16 

 40 .
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 10 
        Positive tube                                                       Dilution step(s) 
N = 4                 N = 2                 S = 10                 S = 8                 S = 6                 S = 4    
40                       20                       7x108

39
38                       19                       6.9 
37                                                    3.4                                                      
36                       18                       1.8                        
35                                                    1.0 
34                       17                       5.9x107

33                                                    3.1 
32                       16                       1.7                    7x106

31                                                    1.0 
30                       15                       5.8x106             6.9 
29                                                    3.1                    3.4 
28                       14                       1.7                    1.8 
27                                                    1.0                    1.0 
26                       13                       5.8x105             5.9x105                        
25                                                    3.1                    3.1 
24                       12                       1.7                    1.7                    7x104                  
23                                                    1.0                    1.0 
22                       11                       5.8x104             5.8x104             6.9                                
21                                                    3.1                    3.1                    3.4 
20                       10                       1.7                    1.7                    1.8  
19                                                    1.0                    1.0                    1.0 
18                        9                        5.8x103             5.8x103             5.8x103                                     
17                                                    3.1                    3.1                    3.1 
16                        8                        1.7                    1.7                    1.7                     7x102              
15                                                    1.0                    1.0                    1.0 
14                        7                        5.8x102             5.8x102             5.8x106              6.9                  
13                                                    3.1                    3.1                    3.1                     3.4
12                        6                        1.7                    1.7                    1.7                     1.8 
11                                                    1.0                    1.0                    1.0                     1.0
10                        5                        5.8x101             5.8x101             5.8x101              5.8x101            
9                                                      3.1                    3.1                    3.1                     3.1
8                          4                        1.7                    1.7                    1.7                     1.7 
7                                                      1.0                    1.0                    1.0                     1.0
6                          3                        5.8                    5.8                    5.8                     5.8                   
5                                                      3.1                    3.1                    3.1                     3.1
4                          2                        1.7                    1.7                    1.7                     1.7 
3                                                      1.0                    1.0                    1.0                     1.0
2                          1                        0.6                    0.6                    0.6                     0.6 
1                                                      0.6                    0.6                    0.6                     0.6
0                          0 

Approximately range                      109                    107                       105                        103

Factor, 95 percent for fiducial limits n = 2,6.6; n = 4,3.8  ( Vincent, 1970) 
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Gas Chromatography

GC

GC

gas

phase 2 phase stationary phase mobile phase

GC  3 
1. Injector

2. Oven

3. Detector

(Acethylene reduction Assay)

C2H4

C2H4 faomation  = 
BC

VA

4.22
103

mole/hr/unit

A    =  sample C2H4 1 ml peak hight(area) 

      B    =  standard C2H4 1 ml peak hight(area) 

      V    =

      C    = ethylene

       22.4 = NTP
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 1  1  8 

 0 

Source             DF                  SS                       MS                      F                       P 

tr                      7                  57.8197              8.25996               28.3                0.0000 

Error              16                    4.6695              0.29184 

Total              23                  62.4892 
cv (%) =17.14 

 2  1  8 

 30 

Source             DF                  SS                       MS                      F                       P 

tr                      7                  11.3760              1.62514               5.38                 0.0026 

Error              16                    4.8373              0.30233 

Total              23                  16.2133 
cv (%) = 14.19

 3  1  8 

 60 

Source             DF                  SS                       MS                      F                       P 

tr                      7                   8.0931               1.15616               1.33                 0.3007 

Error              16                 13.9483               0.87177 

Total              23                 22.0414 

cv (%) = 29.23
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 4  1  8 

 90 

Source             DF                  SS                       MS                      F                       P 

tr                       7                  8.3992               1.19989               2.07                 0.1078 

Error               16                  9.2644                0.57903 

Total               23                17.6637

cv (%) = 31.03 

 5  1  8 

 120 

Source             DF                  SS                       MS                      F                       P 

tr                       7                  3.9511               0.56444              1.16                  0.3764 

Error               16                  7.7753               0.48596 

Total               23                11.7264 

cv (%) = 39.18 

 6  1  8 

 150 

Source             DF                  SS                       MS                      F                       P 

tr                       7                  7.4934                1.07049               0.75                 0.6327 

Error               16                22.7390                1.42119 

Total               23                30.2325 

cv (%) = 82.59 
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 7
 3%  5% 

 0 
SV DF SS MS F 

TREAMENT 7 58 8 28.29 ** 

moisture (m) 1 2 2 5.60 * 

Coat cell (c) 1 3 3 11.82 ** 

Bacteria (b) 1 16 16 55.64 ** 

m×c 1 21 21 73.58 ** 

m×b 1 6 6 19.81 ** 

c×b 1 1 1 4.64 * 

m×c×b 1 8 8 26.96 ** 

ERROR 16 5 0  

TOTAL 23 62

CV(%) = 17.1 

c×b table of means for log no.of cells at day 0 (ave.over 2 m and 3 reps) 

Bacteria (b) Non-coat coat b-mean DIFF 
GSY012 2.94 1.71 2.33 1.23 
NA6080 4.11 3.83 3.97 0.28 
c-mean 3.53 2.77 3.15 0.76 
DIFF -1.17 -2.12 -1.65  

m×b table of means for log no.of cells at day 0 (ave.over 2 c and 3 reps) 

Bacteria (b) 3% 5% b-mean DIFF 
GSY012 3.08 1.58 2.33 1.50 
NA6080 3.74 4.20 3.97 -0.46 
m-mean 3.41 2.89 3.15 0.52 
DIFF -0.66 -2.63 -1.64  
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m×b table of means for log no.of cells at day 0 (ave.over 2 c and 3 reps) 

Coat cells (c) 3% 5% c-mean DIFF 
non-coat 4.74 2.32 3.53 2.41 
coat 2.09 3.46 2.77 -1.37 
m-mean 3.41 2.89 3.15 0.52 
DIFF 2.65 -1.13 0.76  

 8
 3%  5% 

 30 
SV DF SS MS F 

TREAMENT 7 11 2 5.39 ** 

moisture (m) 1 5 5 16.66 ** 

Coat cell (c) 1 1 1 2.66 NS 

Bacteria (b) 1 4 4 12.37 ** 

m×c 1 1 1 2.81 NS 

m×b 1 0 0 <1 

c×b 1 0 0 <1 

m×c×b 1 1 1 2.24 NS 

ERROR 16 5 0  

TOTAL 23 16

cv(%) = 14.2 

c×b table of means for log no.of cells at day 30 (ave.over 2 m and 3 reps) 

Bacteria (b) 3% 5% b-mean DIFF 
GSY012 3.34 3.62 3.48 -0.29NS 
NA6080 4.05 4.49 4.27 -0.45 NS 
c-mean 3.69 4.06 3.87 -0.37 NS 
DIFF -0.71 * -0.87 * -0.79 **  

Comparison                                               S.E.D.                  LSD 5%                 LSD 
1%
2- c×b menas                                                0.32                     0.67                       0.93 
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m×b table of means for log no.of cells at day 30 (ave.over 2 c and 3 reps) 

Bacteria (b) 3% 5% b-mean DIFF 
GSY012 3.13 3.83 3.48 -0.71 * 
NA6080 3.71 4.83 4.27 -1.12 ** 
m-mean 3.42 4.33 3.87 -0.91 ** 
DIFF -0.58 NS -1.00 ** -0.79 **  

Comparison                                               S.E.D.                  LSD 5%                 LSD 
1%
2- m×b  means                                             0.32                     0.67                       0.93 
2-m means                                                    0.22                    0.48                        0.66 

m×c table of means for log no.of cells at day 30 (ave.over 2 b and 3 reps)

Coat cells (c) 3% 5% c-mean DIFF 
non-coat 3.42 3.96 3.69 -0.54 NS  
coat 3.41 4.70 4.06 -1.29 ** 
m-mean 3.42 4.33 3.87 -0.91 ** 
DIFF 0.01 NS -0.74 * -0.37 NS  
Comparison                                               S.E.D.                  LSD 5%                 LSD 
1%
2- m×c  means                                             0.32                     0.67                       0.93 
2-m means                                                   0.22                     0.48                       0.66 

 9
 3%  5% 

 60 

SV DF SS MS F 

TREAMENT 7 8 1 1.33 NS 

moisture (m) 1 5 5 6.06 * 
Coat cell (c) 1 0 0 <1 
Bacteria (b) 1 1 1 <1 
m×c 1 0 0 <1 
m×b 1 2 2 1.89 NS 
c×b 1 0 0 <1 
m×c×b 1 0 0 <1 
ERROR 16 14 1  

TOTAL 23 22

cv% = 29.2
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m×b table of means for log no.of cells at day 60 (ave.over 2 c and 3 reps) 

Bacteria (b) 3% 5% b-mean DIFF 
GSY012 2.83 4.08 3.35 -0.41 NS 
NA6080 2.62 3.66 3.19 -1.46 * 
m-mean 2.72   -0.94 * 
DIFF 0.21 NS -0.84 NS -0.31 NS  

Comparison                                               S.E.D.                  LSD 5%                 LSD 
1%
2- m×B  means                                             0.54                     1.14                       1.57 
2-m means                                                    0.38                     0.81                       1.11 

 10
 3%  5% 

 90 

SV DF SS MS F 

TREAMENT 7 8 1 2.07 NS 

moisture (m) 1 5 5 7.82 * 

Coat cell (c) 1 0 0 <1 

Bacteria (b) 1 1 1 <1 

m×c 1 0 0 <1 

m×b 1 1 1 1.79 NS 

c×b 1 1 1 2.15 NS 

m×c×b 1 0 0 <1 

ERROR 16 9 1  

TOTAL 23 18

cv% = 31.0

c×b table of means for log no.of cells at day 90 (ave.over 2 m and 3 reps) 

Bacteria (b) non-coat coat b-mean DIFF 
GSY012 1.95 2.65 2.30 -0.71 NS 
NA6080 2.70 2.50 2.60  0.20 NS 
c-mean 2.32 2.58 2.45 -0.26 NS 
DIFF -0.76 NS 0.15 NS -0.30 NS  
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m×b table of means for log no.of cells at day 90 (ave.over 2 c and 3 reps) 

Bacteria (b) 3% 5% b-mean DIFF 
GSY012 2.07 2.53 2.30 -0.45 NS 
NA6080 1.96 3.24 2.60 -1.28 ** 
m-mean 2.02 2.89 2.45 -0.87 * 
DIFF 0.11 NS -0.72 NS -0.30 NS  

Comparison                                               S.E.D.                  LSD 5%                 LSD 
1%
2- m×b  means                                             0.44                     0.93                       1.28 
2-m means                                                    0.31                     0.66                       0.91 

m×c table of means for log no.of cells at day 90 (ave.over 2 b and 3 reps)

Bacteria (b) 3% 5% c-mean DIFF 
non-coat 1.78 2.87 2.32 -1.09 * 
coat 2.25 2.91 2.58 -0.65 NS 
m-mean 2.02 2.89 2.45 -0.87 * 
DIFF -0.47 NS -0.04 NS -0.25 NS  

Comparison                                               S.E.D.                  LSD 5%                 LSD 
1%
2- m×c  means                                             0.44                     0.93                       1.28 
2-m means                                                    0.31                     0.66                       0.91 

 11
 3%  5% 

 120 
SV DF SS MS F 

TREAMENT 7 4 1 1.16 NS 

moisture (m) 1 2 2 3.29 NS 

Coat cell (c) 1 0 0 <1 
Bacteria (b) 1 0 0 <1 
m×c 1 0 0 <1 
m×b 1 0 0 <1 
c×b 1 2 2 3.84 NS 
m×c×b 1 0 0 <1 
ERROR 16 8 1  
TOTAL 23 12

cv% = 39.20 
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c×b table of means for log no.of cells at day 120 (ave.over 2 m and 3 reps)

Bacteria (b) non-coat coat b-mean DIFF 
GSY012 1.50 2.03 1.77 -0.53 NS 
NA6080 2.08 1.50 1.79  0.58 NS 
c-mean 1.79 1.77 1.78 0.02 NS 
DIFF -0.58 NS 0.54 NS -0.02 NS  

m×b table of means for log no.of cells at day 120 (ave.over 2 c and 3 reps) 

Bacteria (b) 3% 5% b-mean DIFF 
GSY012 1.62 1.92 1.77 -0.30 NS 
NA6080 1.42 2.16 1.79 -0.74 NS 
m-mean 1.52 2.04 1.78 -0.52 NS 
DIFF 0.20 NS -0.24 NS -0.02 NS  

m×c table of means for log no.of cells at day 120 (ave.over 2 b and 3 reps)

Bacteria (b) 3% 5% c-mean DIFF 
non-coat 1.46 2.12 1.79 -0.66 NS 
coat 1.58 1.95 1.77 -0.37 NS 
m-mean 1.52 2.04 1.78 -0.52 NS 
DIFF -0.12 NS 0.17 NS 0.02 NS  

 12
 3%  5% 

 150 
SV DF SS MS F 

TREAMENT 7 7 1 <1

moisture (m) 1 4 4 3.29 NS 
Coat cell (c) 1 3 3 1.77 NS 
Bacteria (b) 1 0 0 <1 
m×c 1 0 0 <1 
m×b 1 0 0 <1 
c×b 1 0 0 <1 
m×c×b 1 0 0 <1 
ERROR 16 23 1  
TOTAL 23 30
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c×b table of means for log no.of cells at day 150 (ave.over 2 m and 3 reps)

Bacteria (b) non-coat coat b-mean DIFF 
GSY012 1.83 1.08 1.46 0.75 NS 
NA6080 1.70 1.16 1.43  0.54 NS 
c-mean 1.791.77 1.771.12 1.44 0.65 NS 
DIFF 0.13 NS -0.08 NS 0.03 NS  

m×b table of means for log no.of cells at day 150 (ave.over 2 c and 3 reps) 

Bacteria (b) 3% 5% b-mean DIFF 
GSY012 0.92 2.00 1.46 -1.08 NS 
NA6080 1.12 1.74 1.43 -0.62 NS 
m-mean 1.02 1.87 1.44 -0.85 NS 
DIFF -0.20 NS 0.25 NS 0.03 NS  

m×c table of means for log no.of cells at day 120 (ave.over 2 b and 3 reps)

Bacteria (b) 3% 5% c-mean DIFF 
non-coat 1.39 2.16 1.77 -0.78 NS 
coat 0.66 1.58 1.12 -0.92 NS 
m-mean 1.02 1.87 1.44 -0.85 NS 
DIFF 0.72 NS 0.58 NS 0.65 NS  

 13
 1 

 R1 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                  10               1439.21                143.921              11.3                 0.0000 

Error            22                 280.67                  12.758 

Total            32               1719.88 

cv (%) = 58.93
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 14
 1 

 R1 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                  10              0.03754                0.00375                18.3               0.0000 

Error            22              0.00450                0.00020 

Total            32              0.04204 

cv (%) = 41.65

 15

1  R1 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                  10                50.9929              5.09929                4.84                 0.0010 

Error            22                23.1967              1.05440 

Total            32                74.1896 

cv (%) = 20.50 

 16
 1 

 R1 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                 10                4.83127              0.48313                 3.10                0.0128 

Error           22                3.42493              0.15568 

Total           32                8.25620 
cv (%) = 26.13 
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 17
 1 

 R1 ( )

SOV            DF                  SS                       MS                      F                       P 

t                   10                 2701.30              270.130              16.0                   0.0000 

Error            22                 371.71                  16.896 

Total            32               3073.01 

cv (%) = 49.18 

 18
 2 

 R1 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                   2                7.9078                 3.95391                5.51                0.0438 

Error             6                4.3069                 0.71782 

Total             8              12.2147 

cv (%) = 51.32 

 19
 2 

 R1 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                   2               0.00669                 0.00334               12.4                0.0073 

Error             6               0.00161                 0.00027 

Total             8               0.00830 

cv (%) = 30.03 



86

 20
 2 

 R1 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                   2                 0.00189             9.462E-04             5.59                  0.0426 

Error             6                 0.00102             1.693E-04 

Total             8                 0.00291 

cv (%) = 15.42 

 21
 2 

 R1 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                   2                0.07202                0.03601               0.31                0.7432 

Error             6                0.69267                0.11544 

Total             8                0.76469 

cv (%) = 20.96 

 22
 2 

 R1 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                   2               701.044                350.522                18.7                 0.0026 

Error             6               112.490                  18.748 

Total             8               813.535 

cv (%) = 39.34 
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 23
 1 

 R6 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                   10                99292                9929.23               9.08                0.0000 

Error             22                24055                1093.42 

Total             32                123348 

cv (%) = 44.91 

 24
 1 

 R6 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                   10              5.47856               0.54786                2.73                0.0239

Error             22              4.42087               0.20095

Total             32              9.89943 

cv (%) = 56.46 

 25
 1 

 R6 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                  10               44.2503               4.42503                5.71                0.0003 

Error            22              17.0633                0.77560

Total            32              61.3136 

cv (%) = 22.44 
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 26

1  R6 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                  10               191.243               19.1243                5.37               0.0005 

Error             22               78.363                  3.5620 

Total            32                269.606 

cv (%) = 14.65 

 27
 1 

 R6 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                  10               44.2972               4.42972                2.45                 0.0385 

Error             22              39.8351               1.81069 

Total            32               84.1323 

cv (%) = 4.45 

 28
 1 

 R6 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                  10               1.90934              0.19093               0.99                  0.4829 

Error             22              4.25887               0.19358 

Total             32              6.16821 

cv (%) = 11.18 
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 29
 1 

 R6 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                  10               0.00173              1.735E-04             1.80                0.1199 

Error            22               0.00212              9.624E-05 

Total            32               0.00385 

cv (%) = 14.41 

 30
 1 

 R6 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                  10               2.03101               0.20310                4.31                 0.0021 

Error            22               1.03729               0.04715 

Total            32               3.06830 

cv (%) = 19.11 

 31
 1 

 R6 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                  10               243.576               24.3576               0.94                 0.5167 

Error            22               569.333               25.8788 

Total            32               812.909 

cv (%) = 14.20 
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 32
 1 

 R6 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                  10                91.450                 9.1450                 0.68                0.7337

Error            22              297.089               13.5040

Total            32              388.539 

cv (%) = 20.67 

 33
 2 

 R6 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                  2                 3002.0                 1501.00                0.60                  0.5810 

Error            6               15132.0               2522.00 

Total            8               18134.0 

cv (%) = 44.57 

 34
 2 

 R6 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                  2                 1.19149               0.59574                2.93                0.1296 

Error            6                 1.22100               0.20350 

Total            8                 2.41249 

cv (%) = 44.71 
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 35
 2 

 R6 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                  2                 0.6960                  0.34801               0.13                0.8774 

Error            6               15.6179                  2.60298 

Total            8               16.3139 

cv (%) = 13.13 

 36
 2 

 R6 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                  2                 0.47047                0.23523              1.48                 0.2994 

Error            6                 0.95073                0.15846 

Total            8                 1.42120 

cv (%) = 12.10 

 37
 2 

 R6 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                  2                   3.2526               1.62630                1.41                 0.3148 

Error            6                   6.9196               1.15327 

Total            8                 10.1722 

cv (%) = 3.58 
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 38
 2 

 R6 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                  2                  0.05609              0.02804               0.07                 0.9339 

Error            6                  2.43273              0.40546 

Total            8                  2.48882 

cv (%) = 16.02 

 39
 2 

 R6 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                  2                3.556E-04            1.778E-04            2.67                 0.1484 

Error            6                4.000E-04            6.667E-05 

Total            8                7.556E-04 

cv (%) = 12.05 

 40
 2 

 R6 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                  2                 0.06026               0.03013                0.58                 0.5889 

Error            6                 0.31213               0.05202 

Total            8                 0.37239 

cv (%) = 22.75 
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 41
.5

 R1 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                  5                  48619.2              9723.83               27.7                 0.0000 

Error            12                  4217.3                 351.44 

Total            17                52836.5 

cv (%) = 27.77 

 42
.5

 R1 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                   5                17.8769              3.57538                 32.6                0.0000 

Error            12                 1.3179              0.10983 

Total            17               19.1948 

cv (%) = 26.19 

 43
.5

 R1 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                   5                300.491               60.0982                 9.46                0.0008 

Error            12                 76.195                 6.3496 

Total            17               376.686 

cv (%) = 19.64 
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 44
.5

 R1 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                  5                 31.7150               6.34301                7.73                 0.0018 

Error            12                 9.8435               0.82029 

Total            17               41.5585 

cv (%) = 22.59 

 45
.5

 R1 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                    5                8.6812                 1.73625              4.85                0.0117 

Error            12                4.2997                 0.35831 

Total            17              12.9809 

cv (%) = 75.39 

 46
.5

 R6 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                  5                 150049               30009.8                4.30                 0.0178 

Error            12                83683                  6973.6 

Total            17               233733 

cv (%) = 12.56 
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 47 100

.5

 R6 ( )

SOV            DF                  SS                       MS                      F                       P 

 tr                  5               10.3984                2.07968               1.07                0.4227 

Error            12              23.2762                1.93968 

Total            17              33.6746

cv (%) = 4.74 

 48
.5

 R6 ( )

SOV            DF                  SS                       MS                      F                       P 

 tr                  5                 77982                 15596.4                3.76                 0.0278 

Error            12                49715                   4142.9 

Total            17               127697 

cv (%) = 13.22 

 49

.5  R6 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                  5                0.40158                0.08032                0.73                0.6148 

Error          12                1.32120                0.11010 

Total          17                1.72278

cv (%) = 22.40 
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 50

.5  R6 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                  5                 0.00078            1.556E-04               0.70                  0.6340 

Error            12               0.00267            2.222E-04 

Total            17               0.00344 

cv (%) = 33.54 

 51

.5  R6 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                  5                 0.24263               0.04853               0.38                 0.8501 

Error            12               1.51493               0.12624 

Total            17               1.75756 

cv (%) = 15.74 

 52

.5  R6 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                  5                 261.501              52.3001                6.44                 0.0040 

Error            12                 97.463                8.1219 

Total            17               358.964 

cv (%) = 4.44 
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 53

.5  R6 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                  5                 0.00124              2.487E-04             1.37                  0.3033 

Error            12               0.00218              1.819E-04 

Total            17               0.00343 

cv (%) =31.96 

 54

.5  R6 ( )

SOV            DF                  SS                       MS                      F                       P 

tr                  5                 2.52880              0.50576                17.4                 0.0000 

Error            12               0.34875              0.02906 

Total            17               2.87755 

cv (%) = 7.52 
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-

29  2526 

 2543 

 2547


