
( nylon bag  technique, in situ in  sacco
(Orskov  et al., 1988 ) 

 Nylon bag technique  

 (disappearance) 

 incubated 

 (undegradable material) 

 (degradable material) 

 nylon bag technique 

 (degradation rate) 

  ( ,2541)

 nylon bag technique 

 (Madsen and Hveplund, 1994) 

 (fistulated animals)  (cannula) 

 cannula  40-50 .

10  cannula 

 (Orskov, 1985) 

1.  (pore size) 
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  polyester  20-40  m. 

(Orskov, 1985) 

 solid particle 

 (solid digesta) 

1.  (bag size) 

 140 x 90 . (Orskov, 1985) 

 1: 1 – 1: 2.5 

 (particle size) 

-  2.5-3 .

-  (mincer)  5 .

1.  3 

2.  5 

 10 – 15 mg/cm2  

 degradation curve 

1.  ( )  2 , 6, 12 , 24  36 

2.  12 , 24 , 48  72  (Orskov, 1985) 
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 25 .

Cannula  50 . (Orskov, 1985) 

 liquid phase  solid phase 

 2 : 1 

 13%  2 

 8 

 1  3 

 2 

 Orskov (1992)  = 

6.2 % ,  = 4.9%  = 3.3% 

                        Variance           =            VB + (b x VD) + (b x d x Vs) 

                                                                            b x d x s

  VB , VD  VS

          b , d   s

  1 
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 1  Estimated variance of the mean dry matter disappearance using the rumen

                                           bag technique for various number of bags (b), days (d) and sheep (s). 

Replication n* Variance of 

mean

Bag Day Sheep (b x d x s) (% of mean) 

1

2

4

2

1

4

2

1

1

2

2

2

3

3

2

2

4

2

6

6

8

8

8

16

3.43

4.25

5.96

4.74

3.19

4.53

         n* is the number of incubations of each time 

 1  2  3 

 10-15 

(oven)  60-70  48 

 lag phase 
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(Orskov, 1992) 

1.

 0% 

 100% 

Degradation curve

                                         Degradation (%) 

                                       100 

                                                                                                            Time (hrs) 

2.

 (a) 

 lag phase 

   P                  =  (%) 

            a                  =      soluble material (%)

                        b               =

                                               (insoluble but fermentable material, %) 

                        c               =  (degradation rate)  b 

                         t               =  (incubated time, hrs) 

 100% (a + b < 100)

 100 – (a+b) Degradation curve 

         P  =  100 (1 - e-ct)

P  =  a + b (1 - e-ct)
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                                  Degradation 

                                                                                      b 

                                      a 

                                                                                                 Time 

3.  (lag phase)

 lag phase 

                             Degradation 

                            a  = 0                                                                       Time (hrs) 

                                              lag phase 

 y  a   a,
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                                       Degradation (%) 

                                                                                                         b       b’ 

a                                                                              Time (hrs)

                      a,

4.

 lag phase 

                                       Degradation (%) 

b     b 

                                                a 

                                                                      Time (hrs)

                      a,

     P       =  (%) 

                         a       =  soluble material (%) 

             b      =     (insoluble but

                                         fermentable material, %) 

             c      =      (degradation rate)  b 

                          b’    =     (a  +  b)  –  a’ 

P  =  a’ + b’ (1 - e-ct)

P  =  a’ + b’ (1 - e-ct)
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 1  50, 75  100 

 Straw Urea Water U+W Total wt Unabs sol Absorbed

 weight (U) (W) Abs Used Sol Urea Urea
 ------------------------------------------ kg ------------------------------------- % ------------kg------- %

T1
1 8.7 0.52 4.35 4.87 11.10 13.57 2.47 50.74 2.4 0.26 2.96

2 7.1 0.43 3.55 3.98 9.40 11.08 1.68 42.15 2.3 0.25 3.47

3 6.6 0.40 3.30 3.70 9.00 10.30 1.30 35.06 2.4 0.26 3.90

4 6.8 0.41 3.40 3.81 9.50 10.69 1.19 29.10 2.7 0.29 4.25

5 6.6 0.40 3.30 3.70 9.00 10.30 1.30 35.06 2.4 0.26 3.90

6 7.5 0.45 3.75 4.20 10.00 11.70 1.70 40.48 2.5 0.27 3.57

7 7.0 0.42 3.50 3.92 9.60 10.92 1.32 33.67 2.6 0.28 3.98

Avg 7.19 0.43  3.59  4.02 9.66 11.21 1.55 38.04 2.47  0.26 3.72
SD 0.74 0.04 0.37 0.41 0.73 1.15 0.46 7.08 0.14 0.02 0.43

T2
1 8.6 0.52 6.45 6.97 12.60 15.57 2.97 42.58 4.0 0.30 3.45

2 7.1 0.43 5.33 5.75 10.20 12.85 2.65 46.10 3.1 0.23 3.23

3 7.3 0.44 5.48 5.91 10.20 13.21 3.01 50.96 2.9 0.21 2.94

4 5.9 0.35 4.43 4.78 9.00 10.68 1.68 35.13 3.1 0.30 3.89

5 7.9 0.47 5.93 6.40 11.40 14.30 2.90 45.30 3.5 0.30 3.28

6 6.7 0.40 5.03 5.43 9.90 12.13 2.23 41.04 3.2 0.24 3.54

7 7.7 0.46 5.78 6.24 10.80 13.94 3.14 50.30 3.1 0.30 2.98

Avg 7.31  0.44  5.49  5.92 10.59 13.24 2.65 44.49 3.27  0.24 3.33
SD 0.87 0.05 0.65 0.71 1.16 1.58 0.52 5.51 0.37 0.03 0.33

T3
1 7.0 0.42 7.00 7.42 10.10 14.42 4.320 58.22 3.1 0.175 2.51

2 6.3 0.38 6.30 6.68 10.30 12.98 2.678 40.10 4.0 0.226 3.59

3 7.3 0.44 7.30 7.74 11.00 15.038 4.038 52.18 3.7 0.209 2.87

4 6.9 0.41 6.90 7.31 9.80 14.214 4.414 60.35 2.9 0.164 2.38

5 7.5 0.45 7.50 7.95 10.20 15.450 5.250 66.04 2.7 0.152 2.04

6 8.1 0.49 8.10 8.59 12.50 16.686 4.186 48.75 4.4 0.249 3.07

7 9.6 0.58 9.60 10.18 13.50 19.776 6.276 61.67 3.9 0.220 2.30

Avg 7.53 0.45 7.53 7.98 11.06 15.51 4.45 55.33 3.53 0.20 2.68
SD 1.07 0.06 1.07 1.13 1.41 2.20 1.11 8.88 0.63 0.04 0.53
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 2  50, 75 

100  (  1) 

  DM CP NH3 Urea

T1 (  50%) 1 63.11 17.47 10.14 1.32

2 59.66 16.77 10.03 1.11

3 57.89 10.93 6.29 0.36

4 - 10.90 6.14 0.41

5 - 15.79 5.53 2.37

6 - 14.67 6.67 1.56

Avg  60.22 14.42 7.47 1.19

SD  2.37 2.88 2.06 0.76

T1 (  75%) 1 48.97 12.54 8.84 0.02

2 54.23 11.39 7.68 0.03

3 64.80 13.07 9.22 0.08

4 - 12.03 3.60 1.71

5 - 8.85 2.88 0.84

6 - 9.23 2.85 0.98

Avg  56.00 11.19 5.85 0.61

SD  7.21 1.76 3.05 0.69

T1 (  100%) 1 47.90 11.16 7.48 0.02

2 54.63 11.16 7.22 0.11

3 53.03 8.13 4.45 0.02

4 - 9.27 4.56 0.39

5 - 10.80 6.16 0.36

6 - 9.55 5.70 0.08

Avg  51.94 10.01 5.93 0.16

SD  3.19 1.23 1.29 0.17
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 3  50 
(T1)  1

T1 ( .) ( .)

  2 4 6 2 4 6

DM 1 68.71 80.00 77.35 89.39 90.27 89.36
2 7199 66.95 78.22 85.17 90.93 90.48

Avg 70.35 73.48 77.79 87.28 90.60 90.48

SD 2.32 9.23 0.62 2.98 0.47 0.79

CP 1 10.89 13.74 9.98 9.07 8.88 8.34

2 11.09 12.83 9.92 8.67 8.50 8.21

3 11.59 9.54 10.48 11.33 7.72 7.79

4 11.27 9.38 10.07 12.08 8.09 8.67

Avg 11.21 11.37 10.11 10.29 8.30 8.26
SD 0.30 2.24 0.25 1.67 0.50 0.36

NH3 1 3.35 4.79 2.08 2.15 1.53 1.37

2 4.14 4.09 2.22 2.01 1.39 1.17

3 3.40 3.01 3.06 2.03 1.23 1.12

4 3.11 2.69 2.37 2.31 1.65 1.04

Avg 3.50 3.65 2.43 2.13 1.45 1.18
SD 0.45 0.97 0.43 0.14 0.18 0.14

Urea 1 1.4 1.9 1.52 1.17 1.33 1.19

2 1.19 1.82 1.45 1.08 1.24 1.22

3 1.63 1.04 1.35 2.03 1.02 1.09

4 1.62 1.09 1.45 2.19 1.00 1.43

Avg 1.46 1.46 1.45 1.62 1.15 1.23
SD  0.21 0.46 0.07 0.57 0.16 0.12
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 4  75 

 (T2)  1

T2   ( .)    ( .)

  2 4 6  2 4 6 

DM 1 67.78 74.73 80.04  88.37 83.68 90.49 

2 73.75 67.93 76.62  85.41 93.84 89.51 

Avg 70.77 71.33 78.33  86.89 88.76 90.00 

SD 3.45 3.93 1.97  1.71 5.87 0.57 

        

CP 1 9.23 7.88 6.99  5.52 6.37 4.91 

2 7.64 7.39 6.72  5.82 5.54 4.72 

3 6.73 8.11 7.47  5.19 5.83 7.60 

4 7.29 8.44 7.32  5.46 5.36 7.85 

Avg 7.72 7.96 7.13  5.50 5.78 6.27 

SD 1.07 0.44 0.34  0.26 0.44 1.68 

        

NH3 1 3.44 2.45 1.95  1.35 1.06 1.25 

2 2.06 2.21 1.77  1.50 1.01 1.08 

3 1.97 2.56 1.80  1.47 1.06 1.44 

4 2.56 3.06 1.78  1.45 1.16 1.05 

Avg  2.51 2.57 1.22  1.44 1.07 1.21 

SD  0.67 0.36 0.09  0.07 0.06 0.18 

       

Urea 1 0.77 0.64 0.50  0.19 0.60 0.01 

2 0.70 0.55 0.47  0.25 0.32 0.00 

3 0.40 0.69 0.73  0.03 0.41 0.90 

4 0.39 0.63 0.68  0.13 0.20 1.13 

Avg  0.57 0.63 0.60  0.15 0.38 0.51 

SD  0.20 0.05 0.13  0.09 1.65 0.59 
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 5  100 

(T3)  1 

T3   ( .)    ( .)

  2 4 6  2 4 6 

DM 1 69.18 72.49 78.89  80.86 80.20 91.80 

2 70.31 69.90 77.94  83.79 83.86 90.22 

Avg 69.75 71.20 78.42  82.33 82.03 91.01 

SD 0.65 1.50 0.55  1.69 2.11 0.91 

        

CP 1 7.01 5.91 7.00  5.63 7.32 4.58 

2 6.58 5.87 7.15  5.03 7.45 4.58 

3 7.18 6.71 6.06  5.10 7.31 5.01 

4 7.01 6.77 5.98  6.76 7.35 4.75 

Avg 6.95 6.32 6.55  5.63 7.36 4.73 

SD 0.26 0.49 0.61  0.80 0.06 0.20 

        

NH3 1 1.75 1.82 1.31  1.01 2.82 0.85 

2 2.06 1.80 1.11  1.00 2.19 0.93 

3 2.43 1.64 1.83  0.99 2.99 1.04 

4 2.40 2.34 1.89  1.04 1.88 1.04 

Avg 2.16 1.90 1.53  1.01 2.47 0.97 

SD 0.32 0.30 0.39  0.02 0.52 0.09 

        

Urea 1 0.58 0.16 0.74  0.35 0.31 0.03 

2 0.32 0.16 0.86  0.14 0.58 0.01 

3 0.40 0.51 0.21  0.17 0.25 0.12 

4 0.35 0.28 0.16  0.75 0.66 0.03 

Avg 0.41 0.28 0.49  0.35 0.45 0.05 

SD  0.12 0.17 0.36  0.28 0.20 0.05 
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 6 ANOVA: 

 50, 75  100   (  1) 

 Sum of 

Squares df Mean

Square

F Sig.

DM    Between Groups 

           Within  Groups 

            Total

205.536

338.991

544.528

2

15

17

102.768

22.599

4.547 .029 

NH3     Between Groups 

            Within  Groups 

            Total 

10.006

76.016

86.023

2

15

17

5.003

5.068

.987 .396 

CP       Between Groups 

            Within  Groups 

            Total 

62.602

64.317

126.919

2

15

17

31.301

4.288

7.300 .006 

Urea   Between Groups 

             Within  Groups 

             Total 

3.169

5.356

8.525

2

15

17

1.585

.357

4.438 .031 
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 7  Univariate  Tests:

 1 

1.WATER    Univariate  Tests

Dependent Variable  Sum of 

Squares df Mean Square F Sig.

DM     Contrast 

        Error 

79.079

441.205

2

54

39.539

8.170

4.839 .012

NH3    Contrast 

        Error 

7.176

7.971

2

54

3.588

.148

24.309 .000 

CP       Contrast 

        Error 

191.209

42.847

2

54

95.605

.793

120.489 .000 

     Urea   Contrast 

        Error 

15.847

4.120

2

54

7.924

7.630E-02

103.847 .000 

The F tests the effect of WATER. This test is based on the linearly independent pair wise comparisons 

among the estimated marginal means.

2. DRYING             Univariate  Tests 

Dependent Variable  Sum of 

Squares df Mean Square F Sig.

DM     Contrast 

        Error 

3608.941

441.205

1

54

3608.251

8.170

441.621 .000

NH3    Contrast 

        Error 

18.544

7.971

1

54

18.544

.148

125.631 .000 

CP       Contrast 

        Error 

38.764

42.847

1

54

38.764

.793

48.854 .000 

Urea  Contrast 

        Error 

.464

4.120

1

54

.464

7.630E-02

6.081 .017 

The F tests the effect of DRYING. This test is based on the linearly independent pair wise comparisons 

among the estimated marginal means. 
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3. TIME    Univariate  Tests 

Dependent

Variable

Sum of 

Squares df Mean Square F Sig.

DM     Contrast 

        Error 

520.137 

441.205 

2

54

260.069 

8.170

31.830 .000

NH3    Contrast 

        Error 

6.472

7.971

2

54

3.236

.148

21.923 .000 

CP       Contrast 

        Error 

7.652

42.847

2

54

3.826

.793

4.822 .012 

Urea  Contrast 

        Error 

2.250E-02

4.120

2

54

1.125E-02

7.630E-02

.147 .863 

The F tests the effect of TIME. This test is based on the linearly independent pair wise comparisons 

among the estimated marginal means. 
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 8  (T1)  2 

Dry Matter disappearance from Nylon Bag 

Sample ID: T1       

 Before  incubation After incubation    

Bag Cow Wt of Wt of Wt of Wt of Wt of Undegraded Degraded Time 

No. No Bag Bag + Sample bag + dry  (%)  (%) (hr) 

      sample on DM dry sample sample       

1 1 1.93  5.00  2.94  4.18  2.25  76.38  23.62  4 

2  1.85  4.93  2.95  3.82  1.97  66.69  33.31  8 

3  1.92  4.99  2.94  3.37  1.45  49.31  50.69  12 

4  1.77  4.81  2.92  3.04  1.27  43.68  56.32  24 

5  1.74  4.83  2.96  2.26  0.52  17.54  82.46  48 

6   1.79  4.85  2.93  2.26  0.47  15.95  84.05  72 

7 2 1.82  4.89  2.94  3.58  1.76  59.71  40.29  4 

8  1.80  4.84  2.91  3.45  1.65  56.54  43.46  8 

9  1.75  4.79  2.92  3.34  1.59  54.51  45.49  12 

10  1.72  4.76  2.91  2.98  1.26  43.28  56.72  24 

11  1.71  4.80  2.96  2.60  0.89  29.97  70.03  48 

12   1.79  4.84  2.93  2.46  0.67  22.96  77.04  72 

13 3 1.67  4.75  2.95  3.52  1.85  62.62  37.38  4 

14  1.85  4.90  2.93  3.44  1.59  54.47  45.53  8 

15  1.84  4.89  2.93  3.74  1.90  64.92  35.08  12 

16  1.82  4.86  2.92  3.07  1.25  42.95  57.05  24 

17  1.80  4.85  2.93  2.52  0.72  24.71  75.29  48 

18   1.73  4.80  2.94  2.31  0.58  19.73  80.27  72 

Washing loss A 1.72  4.74  2.90  3.55  1.83  63.10  36.90   

  B 1.93  4.93  2.88  3.73  1.80  62.43  37.57    

Dry matter A 28.15  31.19  3.04  31.06  2.91  95.81    

  B 29.70  32.79  3.09  32.67  2.97  96.01      
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SUMMARY

DM content (%) 95.91

Washing loss (%) 37.24

TIME 4 8 12 24 48 72

Cow

1 23.62 33.31 50.69 56.32 82.46 84.05

2 40.29 43.46 45.49 56.72 70.03 77.04

3 37.38 45.53 35.08 57.05 75.29 80.27

Mean 33.76 40.77 43.75 56.70 75.92 80.45

SD 7.27 5.34 6.49 0.30 5.09 2.87

          

Fitted

parameters:        

          

          

          

          

          

          

          

          

          

          

0  20  40     60            80 
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 9  (T2)  2 

Dry Matter disappearance from Nylon Bag           

Sample ID: T2       

 Before  incubation  After incubation  

Bag Cow Wt of Wt of Wt of Wt of Wt of Undegraded Degraded Time 

No. No Bag Bag + Sample bag + dry  (%)  (%)  

      sample on DM dry sample sample       

1 1 1.75  4.77  2.93  3.68  1.93  65.73  34.27  4 

2  1.75  4.80  2.96  3.74  1.98  67.06  32.94  8 

3  1.75  4.80  2.96  3.44  1.69  57.22  42.78  12 

4  1.71  4.79  2.99  2.54  0.84  27.95  72.05  24 

5  1.80  4.87  2.98  2.85  1.05  35.39  64.61  48 

6   1.75  4.77  2.92  2.51  0.75  25.79  74.21  72 

7 2 1.82  4.88  2.97  3.66  1.84  61.97  38.03  4 

8  1.83  4.87  3.46  3.45  1.62  46.77  53.23  8 

9  1.73  4.77  2.95  3.18  1.45  49.23  50.77  12 

10  1.88  4.94  2.98  3.01  1.14  38.27  61.73  24 

11  1.72  4.78  2.97  2.54  0.82  27.59  72.41  48 

12   1.71  4.78  2.98  2.50  0.79  26.62  73.38  72 

13 3 1.75  4.80  2.97  3.62  1.88  63.21  36.79  4 

14  1.85  4.91  2.97  3.53  1.68  56.70  43.30  8 

15  1.64  4.72  2.99  3.12  1.48  49.48  50.52  12 

16  1.81  4.89  2.99  2.92  1.11  37.21  62.79  24 

17  1.81  4.88  2.99  2.59  0.78  26.26  73.74  48 

18   1.70  4.76  2.97  2.37  0.67  22.56  77.44  72 

Washing loss A 1.76  4.82  2.97  3.88  2.12  71.49  28.51   

  B 1.76  4.79  2.93  3.85  2.08  70.92  29.08    

Dry matter A 32.28  35.35  3.07  35.26  2.98  97.08    

  B 32.77  35.85  3.07  35.76  2.99  97.10      
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SUMMARY

DM content (%) 97.09

Washing loss(%) 28.80

TIME 4 8 12 24 48 72

Cow

1 34.27 32.94 42.78 72.05 64.61 74.21

2 38.03 53.23 50.77 61.73 72.41 73.38

3 36.79 43.30 50.52 62.79 73.74 77.44

Mean 36.36 43.16 48.02 65.52 70.25 75.01

SD 1.56 8.28 3.71 4.64 4.03 1.75

         
Fitted parameters:        
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10  (T3)  2 

Sample ID: T3        

 Before  incubation  After incubation  

Bag Cow Wt of Wt of Wt of Wt of Wt of Undegraded Degraded 

No. No Bag Bag + Sample bag + dry  (%)  (%) 

      sample on DM dry sample sample     

1 1 1.71  4.73  2.90  3.81  2.10  72.56  27.44  

2  1.77  4.79  2.90  3.71  1.94  66.98  33.02  

3  1.95  5.03  2.96  3.80  1.84  62.29  37.71  

4  1.79  4.83  2.93  3.29  1.50  51.24  48.76  

5  1.77  4.85  2.96  3.07  1.30  43.92  56.08  

6   1.82  4.87  2.93  2.67  0.85  28.91  71.09  

7 2 1.79  4.87  2.96  3.57  1.79  60.33  39.67  

8  1.89  4.92  3.46  3.45  1.56  45.21  54.79  

9  1.81  4.87  2.94  3.26  1.45  49.18  50.82  

10  1.92  5.00  2.97  3.08  1.16  39.19  60.81  

11  1.90  4.95  2.93  2.81  0.91  30.90  69.10  

12   1.74  4.81  2.95  2.60  0.86  28.97  71.03  

13 3 1.72  4.74  2.90  3.65  1.93  66.59  33.41  

14  1.78  4.84  2.94  3.64  1.87  63.38  36.62  

15  1.89  4.95  2.94  3.65  1.76  59.82  40.18  

16  1.77  4.82  2.93  3.17  1.40  47.78  52.22  

17  1.81  4.87  2.94  2.74  0.93  31.60  68.40  

18  1.71  4.77  2.94  2.54  0.83  28.16  71.84  

washing loss A 1.79  4.82  2.91  3.78  1.99  68.38  31.62  

  B 1.86  4.87  2.89  3.83  1.97  68.16  31.84  

Dry matter A 25.02  28.11  3.09  27.99  2.97  96.12    

  B 28.07  31.13  3.07  31.01  2.95  96.12    
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    SUMMARY    

DM content (%) 96.12         

Washing loss (%) 31.73         

         

TIME 4  8  12  24  48  72 

Cow         

1  27.44 33.02 37.71 48.76  56.08  71.09 

2  39.67 54.79 50.82 60.81  69.10  71.03 

3  33.41 36.62 40.18 52.22  68.40  71.84 

Mean 33.51 41.48 42.90 53.93  64.53  71.32 

SD 5.00 9.53 5.69 5.06  5.98  0.37 

        

         

Fitted parameters:       
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 11 ANOVA:  ( / )  3 

Analysis of variance 

SOV df SS MS F 

Square 1.00 0.13   

Cow/squares 4.00 26.45   

Period/squares 4.00 24.74   

Direct effects (UADJ) 2.00 5.71   

Residual  effects (ADJ) 2.00 1.74 0.87 0.40 

Residual  effects (UADJ) 2.00 3.91   

Direct effects (ADJ) 2.00 3.54 1.77 0.82 

Error 4.00 8.60 2.15  

Total 17.00 74.81   

F value from table      =  6.94 (.05) and 18.00 (.01) 

Std  error of  SD         =   0.85 

Std  error  of  mean    =   0.60 

Scheffe multiple contrast, SMC 

Mean T1  16.70 

Mean T2  15.74 

Mean T3  16.45 

T1 vs T2 L1 = 

  S = 

0.96   V^L1 = 

3.6994  Sig. 

0.7165

1.00

T1 vs T3 L1 = 

  S = 

0.25   V^L1 = 

3.6994  Sig. 

0.7165

1.00

T2 vs T3 L1 = 

  S = 

0.71   V^L1 = 

3.6994  Sig. 

0.7165

1.00
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 12 ANOVA:  4 %( / )  3 

Analysis of variance 

SOV df SS MS F 

Square 1.00 0.03   

Cow/squares 4.00 11.22   

Period/squares 4.00 51.90   

Direct effects (UADJ) 2.00 7.75   

Residual  effects (ADJ) 2.00 2.96 1.48 0.44 

Residual  effects (UADJ) 2.00 2.78   

Direct effects (ADJ) 2.00 7.92 3.96 1.17 

Error 4.00 13.58 3.39  

Total 17.00 98.14   

F value from table     =  6.94 (.05) and 18.00 (.01) 

Std  error of  SD        =   1.06 

Std  error  of  mean   =   0.75 

Scheffe multiple contrast, SMC 

Mean T1  16.17 

Mean T2  14.59 

Mean T3  15.78 

T1 vs T2 L1 = 

  S = 

1.58   V^L1 = 

4.6487  Sig. 

1.1314

1.00

T1 vs T3 L1 = 

  S = 

0.39   V^L1 = 

4.6487  Sig. 

1.1314

1.00

T2 vs T3 L1 = 

  S = 

1.19   V^L1 = 

4.6487  Sig. 

1.1314

1.00
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 13  ANOVA:  ( / )  3

Analysis of variance 

SOV df SS MS F 

Square 1.00 0.09   

Cow/squares 4.00 1.27   

Period/squares 4.00 0.20   

Direct effects (UADJ) 2.00 0.74   

Residual  effects (ADJ) 2.00 0.01 0.00 0.02 

Residual  effects (UADJ) 2.00 0.21   

Direct effects (ADJ) 2.00 0.54 10.27 1.32 

Error 4.00 0.81 020  

Total 17.00 3.86   

F value from table     =  6.94 (.05) and 18.00 (.01) 

Std  error of  SD        =   0.26 

Std  error  of  mean   =   0.18 

Scheffe multiple contrast, SMC 

Mean T1  3.77 

Mean T2  3.75 

Mean T3  3.35 

T1 vs T2 L1 = 

  S = 

0.02   V^L1 = 

1.1366  Sig. 

0.0676

1.00

T1 vs T3 L1 = 

  S = 

0.42   V^L1 = 

1.1366  Sig. 

0.0676

1.00

T2 vs T3 L1 = 

  S = 

-0.40  V^L1 = 

1.1366  Sig. 

0.0676

1.00
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 14  ANOVA:  ( / )  3

Analysis of variance 

SOV df SS MS F 

Square 1.00 0.07   

Cow/squares 4.00 0.42   

Period/squares 4.00 0.10   

Direct effects (UADJ) 2.00 0.19   

Residual  effects (ADJ) 2.00 0.22 0.11 6.68 

Residual  effects (UADJ) 2.00 0.24   

Direct effects (ADJ) 2.00 0.17 0.08 5.08 

Error 4.00 0.07 0.02  

Total 17.00 1.47   

F value from table     =  6.94 (.05) and 18.00 (.01) 

Std  error of  SD        =   0.07 

Std  error  of  mean   =   0.05 

Scheffe multiple contrast, SMC 

Mean T1  3.19 

Mean T2  3.53 

Mean T3  3.43 

T1 vs T2 L1 = 

  S = 

-0.34   V^L1 = 

0.3225  Sig. 

0.0054

0.05

T1 vs T3 L1 = 

  S = 

-0.24   V^L1 = 

0.3225 Sig. 

0.0054

1.00

T2 vs T3 L1 = 

  S = 

-0.09   V^L1 = 

0.3225  Sig. 

0.0054

1.00
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 15  ANOVA:  ( / )  3

Analysis of variance 

SOV df SS MS F 

Square 1.00 0.09   

Cow/squares 4.00 0.25   

Period/squares 4.00 0.01   

Direct effects (UADJ) 2.00 0.06   

Residual  effects (ADJ) 2.00 0.01 0.00 0.58 

Residual  effects (UADJ) 2.00 0.03   

Direct effects (ADJ) 2.00 0.04 0.02 3.94 

Error 4.00 0.02 0.01  

Total 17.00 0.51   

F value from table     =  6.94 (.05) and 18.00 (.01) 

Std  error of  SD        =   0.04 

Std  error  of  mean   =   0.03 

Scheffe multiple contrast, SMC 

Mean T1  4.68 

Mean T2  4.64 

Mean T3  4.54 

T1 vs T2 L1 = 

  S = 

0.04   V^L1 = 

0.1808 Sig. 

0.0017

1.00

T1 vs T3 L1 = 

  S = 

0.14   V^L1 = 

0.1808  Sig. 

0.0017

1.00

T2 vs T3 L1 = 

  S = 

-0.10   V^L1 = 

0.1808  Sig. 

0.0017

1.00



73

16  ANOVA:  ( / )  3

Analysis of variance 

SOV df SS MS F 

Square 1.00 0.62   

Cow/squares 4.00 0.32   

Period/squares 4.00 1.63   

Direct effects (UADJ) 2.00 0.53   

Residual  effects (ADJ) 2.00 0.23 0.11 1.53 

Residual  effects (UADJ) 2.00 0.27   

Direct effects (ADJ) 2.00 0.49 0.25 3.28 

Error 4.00 0.30 0.07  

Total 17.00 4.39   

F value form table     =  6.94 (.05) and 18.00 (.01) 

Std  error of  SD        =   0.16 

Std  error  of  mean   =   0.11 

Scheffe multiple contrast, SMC 

Mean T1  12.36 

Mean T2  12.50 

Mean T3  11.98 

T1 vs T2 L1 = 

  S = 

-0.15   V^L1 = 

0.6906  Sig. 

0.0250

1.00

T1 vs T3 L1 = 

  S = 

0.37  V^L1 = 

0.6906 Sig. 

0.0250

1.00

T2 vs T3 L1 = 

  S = 

-0.52  V^L1 = 

0.6906  Sig. 

0.0250

1.00
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 17  ANOVA:  ( / )  3

Analysis of variance 

SOV df SS MS F 

Square 1.00 0.12   

Cow/squares 4.00 0.65   

Period/squares 4.00 0.18   

Direct effects (UADJ) 2.00 0.06   

Residual  effects (ADJ) 2.00 0.50 0.25 15.90 

Residual  effects (UADJ) 2.00          0.38   

Direct effects (ADJ) 2.00 0.19             0.09 5.95 

Error 4.00 0.06 0.02  

Total 17.00 2.15   

F value form table     =  6.94 (.05) and 18.00 (.01) 

Std  error of  SD        =   0.07 

Std  error  of  mean   =   0.05 

Scheffe multiple contrast, SMC 

Mean T1  8.48 

Mean T2  8.86 

Mean T3  8.61 

T1 vs T2 L1 = 

  S = 

-0.38   V^L1 = 

0.3176  Sig. 

0.0053

1.00

T1 vs T3 L1 = 

  S = 

-0.13   V^L1 = 

0.3176  Sig. 

0.0053

1.00

T2 vs T3 L1 = 

  S = 

-0.25   V^L1 = 

0.3176  Sig. 

0.0053

1.00
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 18  ANOVA:  3

Analysis of variance 

SOV df SS MS F 

Square 1.00 0.00   

Cow/squares 4.00 0.02   

Period/squares 4.00 0.11   

Direct effects (UADJ) 2.00 0.01   

Residual  effects (ADJ) 2.00 0.01 0.00 0.62 

Residual  effects (UADJ) 2.00 0.00   

Direct effects (ADJ) 2.00 0.02 0.01 1.03 

Error 4.00 0.03 0.01  

Total 17.00 0.20   

F value from table     =  6.94 (.05) and 18.00 (.01) 

Std  error of  SD        =   0.05 

Std  error  of  mean   =   0.04 

Scheffe multiple contrast, SMC 

Mean T1  0.63 

Mean T2  0.55 

Mean T3  0.62 

T1 vs T2 L1 = 

  S = 

0.07   V^L1 = 

0.2168  Sig. 

0.0025

1.00

T1 vs T3 L1 = 

  S = 

0.01   V^L1 = 

0.2168  Sig. 

0.0025

1.00

T2 vs T3 L1 = 

  S = 

0.07   V^L1 = 

0.2168  Sig. 

0.0025

1.00
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 19  ANOVA: 3

Analysis of variance 

SOV df SS MS F 

Square 1.00 0.00   

Cow/squares 4.00 0.06   

Period/squares 4.00 0.02   

Direct effects (UADJ) 2.00 0.01   

Residual  effects (ADJ) 2.00 0.00 0.00 2.74 

Residual  effects (UADJ) 2.00 0.01   

Direct effects (ADJ) 2.00 0.00 0.00 5.36 

Error 4.00 0.00 0.00  

Total 17.00 0.11   

F value from table     =  6.94 (.05) and 18.00 (.01) 

Std  error of  SD        =   0.01 

Std  error  of  mean   =   0.01 

Scheffe multiple contrast, SMC 

Mean T1  0.57 

Mean T2  0.54 

Mean T3  0.55 

T1 vs T2 L1 = 

  S = 

0.04   V^L1 = 

0.0534  Sig. 

0.0001

1.00

T1 vs T3 L1 = 

  S = 

0.02   V^L1 = 

0.0534 Sig. 

0.0001

1.00

T2 vs T3 L1 = 

  S = 

0.02   V^L1 = 

0.0534  Sig. 

0.0001

1.00
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 20  ANOVA: 3

Analysis of variance 

SOV df SS MS F 

Square 1.00 0.00   

Cow/squares 4.00 0.04   

Period/squares 4.00 0.08   

Direct effects (UADJ) 2.00 0.03   

Residual  effects (ADJ) 2.00 0.01 0.01 1.98 

Residual  effects (UADJ) 2.00 0.02   

Direct effects (ADJ) 2.00 0.02 0.01 2.52 

Error 4.00 0.01 0.00  

Total 17.00 0.22   

F value from table     =  6.94 (.05) and 18.00 (.01) 

Std  error of  SD        =   0.04 

Std  error  of  mean   =   0.02 

Scheffe multiple contrast, SMC 

Mean T1  0.79 

Mean T2  0.73 

Mean T3  0.74 

T1 vs T2 L1 = 

  S = 

0.06   V^L1 = 

0.1544  Sig. 

0.0012

1.00

T1 vs T3 L1 = 

  S = 

0.04   V^L1 = 

0.1544  Sig. 

0.0012

1.00

T2 vs T3 L1 = 

  S = 

0.02   V^L1 = 

0.1544  Sig. 

0.0012

1.00
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 21  ANOVA: 3

Analysis of variance 

SOV df SS MS F 

Square 1.00 0.00   

Cow/squares 4.00 0.25   

Period/squares 4.00 0.55   

Direct effects (UADJ) 2.00 0.13   

Residual  effects (ADJ) 2.00 0.06 0.03 2.20 

Residual  effects (UADJ) 2.00 0.07   

Direct effects (ADJ) 2.00 0.12 0.06 4.23 

Error 4.00 0.06 0.01  

Total 17.00 1.25   

F value from table    =  6.94 (.05) and 18.00 (.01) 

Std  error of  SD        =  0.07  

Std  error  of  mean   =  0.05  

Scheffe multiple contrast, SMC 

Mean T1  2.10 

Mean T2  1.93 

Mean T3  1.99 

T1 vs T2 L1 = 

  S = 

0.17   V^L1 = 

 0.3061 Sig. 

0.0049

1.00

T1 vs T3 L1 = 

  S = 

0.11   V^L1 = 

 0.3061 Sig. 

0.0049

1.00

T2 vs T3 L1 = 

  S = 

0.06  V^L1 = 

 0.3061 Sig. 

0.0049

1.00
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 22  ANOVA: 3

Analysis of variance 

SOV df SS MS F 

Square 1.00 0.00   

Cow/squares 4.00 0.24   

Period/squares 4.00 0.17   

Direct effects (UADJ) 2.00 0.06   

Residual  effects (ADJ) 2.00 0.02 0.01 0.47 

Residual  effects (UADJ) 2.00 0.05   

Direct effects (ADJ) 2.00 0.03 0.01 0.66 

Error 4.00 0.08 0.02  

Total 17.00 0.66   

F value from table     =  6.94 (.05) and 18.00 (.01) 

Std  error of  SD        =   0.08 

Std  error  of  mean   =   0.06 

Scheffe multiple contrast, SMC 

Mean T1  1.47 

Mean T2  1.38 

Mean T3  1.44 

T1 vs T2 L1 = 

  S = 

0.08   V^L1 = 

0.3593  Sig. 

0.0068

1.00

T1 vs T3 L1 = 

  S = 

0.03   V^L1 = 

0.3593  Sig. 

0.0068

1.00

T2 vs T3 L1 = 

  S = 

0.05   V^L1 = 

0.3593  Sig. 

0.0068

1.00
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 23  ANOVA: ( / ) 3

Analysis of variance 

SOV df SS MS F 

Square 1.00 1.89   

Cow/squares 4.00 13.70   

Period/squares 4.00 6.40   

Direct effects (UADJ) 2.00 0.19   

Residual  effects (ADJ) 2.00 0.25 0.13 0.05 

Residual  effects (UADJ) 2.00 0.32   

Direct effects (ADJ) 2.00 0.12 0.06 0.02 

Error 4.00 9.84 2.46  

Total 17.00 32.69   

F value from table     =  6.94 (.05) and 18.00 (.01) 

Std  error of  SD        =   0.91 

Std  error  of  mean   =   0.64 

Scheffe multiple contrast, SMC 

Mean T1  7.67 

Mean T2  7.55 

Mean T3  7.85 

T1 vs T2 L1 = 

  S = 

0.12   V^L1 = 

3.9569  Sig. 

0.8197

1.00

T1 vs T3 L1 = 

  S = 

-0.18   V^L1 = 

3.9569  Sig. 

0.8197

1.00

T2 vs T3 L1 = 

  S = 

0.29   V^L1 = 

3.9569  Sig. 

0.8197

1.00
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 24  ANOVA: ( / ) 3

Analysis of variance 

SOV df SS MS F 

Square 1.00 1.90   

Cow/squares 4.00 13.68   

Period/squares 4.00 6.40   

Direct effects (UADJ) 2.00 0.19   

Residual  effects (ADJ) 2.00 0.24 0.12 0.05 

Residual  effects (UADJ) 2.00 0.32   

Direct effects (ADJ) 2.00 0.11 0.06 0.02 

Error 4.00 9.87 2.47  

Total 17.00 32.71   

F value from table     =  6.94 (.05) and 18.00 (.01) 

Std  error of  SD        =   0.91 

Std  error  of  mean   =   0.64 

Scheffe multiple contrast, SMC 

Mean T1  15.76 

Mean T2  15.65 

Mean T3  15.94 

T1 vs T2 L1 = 

  S = 

0.11   V^L1 = 

3.9632  Sig. 

0.8223

1.00

T1 vs T3 L1 = 

  S = 

-0.18   V^L1 = 

3.9632  Sig. 

0.8223

1.00

T2 vs T3 L1 = 

  S = 

0.29   V^L1 = 

3.9632  Sig. 

0.8223

1.00
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 25 ANOVA: 3

Analysis of variance 

SOV df SS MS F 

Square 1.00 0.07   

Cow/squares 4.00 0.56   

Period/squares 4.00 0.26   

Direct effects (UADJ) 2.00 0.01   

Residual  effects (ADJ) 2.00 0.01 0.00 0.05 

Residual  effects (UADJ) 2.00 0.01   

Direct effects (ADJ) 2.00 0.01 0.00 0.03 

Error 4.00 0.40 0.10  

Total 17.00 1.33   

F value from table     =  6.94 (.05) and 18.00 (.01) 

Std  error of  SD        =   0.18 

Std  error  of  mean   =   0.13 

Scheffe multiple contrast, SMC 

Mean T1  1.55 

Mean T2  1.52 

Mean T3  1.58 

T1 vs T2 L1 = 

  S = 

0.03   V^L1 = 

0.8003  Sig. 

0.0335

1.00

T1 vs T3 L1 = 

  S = 

-0.03   V^L1 = 

0.8003  Sig. 

0.0335

1.00

T2 vs T3 L1 = 

  S = 

0.06   V^L1 = 

0.8003  Sig. 

0.0335

1.00
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     3.1  1
Figure 3.1 Urea treatment of  baled rice straw  in  experiment 1

            3.2 
   Figure 3.2  Aeration  of urea treated  rice  straw under shade  at  different  hours 
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    3.3
   Figure 3.3  Aeration  of  urea treated  straw under  the  sun  at  different  hours

     3.4 

Figure 3.4 Nylon bags containing  mixed  roughages to be incubated in the rumen 
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     3.5  3  3

             Figure 3.5 Urea treated baled  rice straw for 3 week, using in experiment 3 

    3.6

               Figure 3.6 Chopping  of  urea treated  rice  straw 
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     3.7 

    Figure 3.7 Making urea treated  rice  straw  with protein and energy supplement

    3.8  3 

                 Figure 3.8  Experimental  cows in experiment 3 
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