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ABSTRACT

The objectives of this study were to investigate the influences of roughage sources and
ratios of conc'entrate to roughage in total mixed ration (TMR) on in vitro digestibility and
performances of lactating dairy cows. The study consisted of two trials. In trial 1, in vitro
digestibility was studied which TMR were formulated according to v_arious ratios of concentrate
to roughage (60 : 40, 50 : 50 and 40 : 60) and two different roughage sources as 1) pineapple
waste: cassava hay (100 : 0, 60 : 40, 50 : 50, 40 : 60 and O : 100) and 2) rice straw: cassava hay
(100 : 0, 60 : 40, 50 : 50 and 40 : 60) for 27 formulas. Then 12 formulas were selected according
to nutrient requirement of dairy cows which were 8 formulas in pineapple waste and cassava hay
group and 4 formulas in rice straw and cassava hay group. The results showed that there was no
significant difference in the amount of gas produced from formulas within group of roughage
(P>0.05). In the first group, the highest DM digestibility was found in TMR which had ratio of
concentrate and roughage as 40 : 60 and pineapple waste was used 100% as roughage source (R-
11) whereas in the second group, the highest DM digestibility was found in TMR which had ratio
of concentrate and roughage as 50 : 50 and ratio of rice straw and cassava hay as 40 : 60 (R-23)
(P<0.01). In trial 2, performance of dairy cows was studied in 4 crossbred lactating cows, 87.25%
Holstein Friesian in early lactation according to 4 x 4 latin square design. They were fed with
four different rations as control (concentrate and comn waste), commerciaf TMR, R-11 and R-23.
It was fopnd that control, R-11 and R-23 groups had higher DM intake and milk protein than
commerc'ial TMR group (P<0.01). However, there was no significant difference in milk yield,
milk fat, total solids and solids not fat (P>0.05). Cow had weight loss when commercial TMR
was fed compared to the others (P<0.01). It showed the highest cost of feed per kg of 4% FCM
produced in the control group (P<0.05). |
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Sum of Mean

Source DF Squares Square F Value Pr>F
Model 7 533.70 76.24 1.01 0.4606
Error 16 1208.51 75.53

Corrected Total 23 1742.21

R-Square C.V. Root MSE WEIGHT Mean
0.31 14.11 8.69 61.61

Source DF AnovaSS  Mean Square F Value Pr>F
TREAT 7 533.70 76.24 1.01 0.4606
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Sum of Mean

Source DF Squares Square F Value Pr>F
Model 3 21.97 7.32 0.68 0.590§
Emor 8 86.71 10.84
Corrected Total 11 108.68

R-Square C.V. Root MSE WEIGHT Mean

0.20 498 3.29 66.10
Source DF Anova SS Mean Square F Value Pr>F
TREAT 3 21.97 7.32 0.68 0.5909
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Sum of Mean
Source DF Squares Square F Value Pr>F
Model 7 931.46 133.07 14.27 0.0001
Error 16 149.24 9.33
Corrected Total 23 1080.70
R-Square C.V. Root MSE WEIGHT Mean
0.86 36 3.05 70.12
Source DF Anova SS Mean Square  F Value Pr>F
TREAT 7 931.46 133.07 14.27 0.0001
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Sum of Mean
Source DF Squares Square F Value Pr>F
Model 3 370.30 123.43 14.01 0.0015
Error 8 70.50 8.81
Corrected Total 11 440.81
R-Square C.V. Root MSE  WEIGHT Mean
0.84 4.14 2.97 71.74
Source DF Anova SS Mean Square F Yalue Pr>F
TREAT - 3 370.30 123.43 14.01 0.0015
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Source DF Sum of Squares F Value Pr>F
Model 9 6408.50 0.99 0.5235
Error 6 4300.50
Corrected Total 15 10709.00

R-Square C.V. YIELD Mean

0.60 6.68 400.75
Source DF Anova SS F Value Pr>F
cow 3 726.50 0.34 0.7992
cor - 3 2031.50 0.94 0.4760
WIGHT 3 3650.50 1.70 0.2659
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Source DF Sum of Squares F Value Pr>F
Model 9 16428.06 1148 X 0.0038
Error 6 953.88
Corrected Total 15 17381.94

' R-Square C.V. YIELD Mean

0.95 3.06 412.56

Source DF Anova SS F Value Pr>F
Cow 3 2391.19 5.01 0.0449
COL 3 4193.19 8.79 0.0129

WIGHT 3 9843.69 20.64 0.0015
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Source DF Sum of Squares F Value Pr>F
Model 9 22758.06 3.85 0.0574
Emror - 6 3940.38
Corrected Total 15 26698.44

R-Square C.V. YIELD Mean

0.85 216.95 11.82
Source DF Anova SS F Value Pr>F
cow 3 1195.19 0.61 0.6346
COL 3 1216.19 0.62 \ 0.6288
WIGHT 3 20346.69 10.33 0.0088

a a d <. o a Hda
MINUINN 8 MsARTITHATISIUSYBIlTInaeImIs Ny

Source DF Sum of Squares F Value Pr>F
Model 9 119.89 60.79 0.0001
Error . 6 1.32
Corrected Total 15 121.20 .

R-Square C.V. YIELD Mean

0.99 3.95 11.85
Source - DF Anova SS F Value Pr>F
cow 3 1.05 1.60 0.2853
COL ; 3 0.19 0.29 - 0.8318
WIGHT 3 118.65 180.49 0.0001
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Source DF Sum of Squares F Value . Pr>F
Model 9 7.11 47.71 0.0001
Error 6 0.10

Corrected Total 15 7.21

~ R-Square C.V. YIELD Mean
0.99 446 2.89

Source DF Anova SS F Value Pr>F
COwW 3 0.07 1.35 0.3445
COL 3 0.01 0.15 0.9277
WIGHT 3 7.04 141.63 0.0001
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Source . DF Sum of Squares F Value Pr>F
Model 9 65.94 2.58 0.1309
Error 6 17.07

Corrected Total 15 83.01

' R-Square C.V. YIELD Mean
0.794411 14.21 11.87

Source DF Anova SS FValue =~ Pr>F
Ccow 3 36.29 4.25 0.0624
coL 3 11.97 1.40 0.3304
MILKYIE 3 17.68 2.07 0.2654
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Source DF Sum of Squares F Value Pr>F
Model 9 55.39815625 5.51 0.0251
Error 6 6.69898750

Corrected Total 15 62.09714375

| R-Square C.V. YIELD Mean
0.892121 8.773841 12.0431250

Source DF Anova SS F Value Pr>F
cow 3 36.74126875 10.97 0.0075
PRIOD - 3 4.62731875 1.38 0.3359
WIGHT 3 14.02956875 4.19 . 0.0642
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Source DF Sum of Squares F Value Pr>F
Model o4 6.47 22.21 0.0006
Error 6 0.194

Corrected Total 15 6.66

. R-Square C.V. YIELD Mean
0.97 5.04 3.57

Source DF Anova SS F Value Pr>F
Cow 3 1.62 16.68 0.0026
COL . 3 2.78 28.68 0.0006

PRO 3 2.06 21.27 0.0013
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Source DF Sum of Squares F Value Pr>F
Model 9 12.12 3.25 0.0823
Error 6 2482
Corrected Total 15 14.61

R-Square C.V. YIELD M‘ean

0.83 15.60 4.12

Source DF Anova SS F Value Pr>F
COwW 3 2.48 1.99 0.2163
PRIOD 3 472 3.80 0.0772
WIGHT 3 493 3.97 0.0712
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Source DF Sum of Squares F Value Pr>F
Model 9 14.21 2.02 0.2019
Error 6 4.69
Corrected Total 15 8.90

R-Square C.V. YIELD Mean

0.75 6.97 12.68
Source DF Anova SS F Value Pr>F
cow 3 8.33 3.56 0.0871
CcOoL 3 3.76 1.60 0.2845
WIGHT 3 2.13 0.91 0.4905
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Source DF Sum of Squares F Value Pr>F
Model - 9 5.04 2.07 0.1947
Error 6 1.63

Corrected Total 15 6.67

R-Square C.V. YIELD Mean
A 0.76 6.09 8.54

Source DF Anova SS F Value Pr>F
COwW 3 442 5.44 0.0379
COL 3 0.35 0.44 0.7354
WIGHT 3 0.26 0.32 0.8084
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Source DF Sum of Squares F Value Pr>F
Model - 9 17.30 423 0.0465
Error 6 2.73
Corrected Total 15 20.03

R-Square C.V. YIELD Mean

0.86 13.22 5.10

Source DF Anova SS F Value Pr>F
cow : 3 5.82 427 0.0619
PRIOD 3 2.58 1.89 0.2319
WIGHT 3 8.90 6.53 0.0255
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Source DF Sum of Squares F Value Pr>F
Model 9 12.55567500 7.24 0.0128
Error 6 1.15570000
Corrected Total 15 13.71137500

R-Square C.V. YIELD Mean

0915712 8.855105 4.95625000
Source DF Anova SS F Value Pr>F
ROW 3 7.95022500 13.76 0.0043
CoL - 3 0.63682500 1.10 0.4184
WIGHT 3 3.96862500 6.87 . 0.0229
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cp EE DM  NDF ADF Ca P ash

nldendmina 525 098 21.03 73.84 3393 041 035 874
TMR.IN 17.82 17.01 39.00 39.23 2850 0.61 048  4.60
amMsdn 18.00 483 87.00 - - 089 047 432
TMR dildzsa 1404 900 8694 59.63 2880 038 0.16 5.07
TMR W19 1425 551 88.67 40.29 2971 056 0.6  9.09
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