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Table 4.1 Percentage of DM degradation of rice straw and urea-treated rice straw at different

hours of rumen incubation (N=3)

Incubation time (hr) Rice straw Urea-treated rice straw SEM
2 16.7369" 38.5432" 0.7452
6 18.5531° 40.4654° 1.1096
12 22,9315 47.8997° 2.5797
24 38.0476 52.4432 5.6855
36 50.2910 59.2950 5.5560
48 57.0165 64.6779 42016
72 66.0062 70.2456 3.9615

* means in the same row with different superscripts differ significantly (p<0.05)
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Table 4.2 Percentage of CP degradation of rice straw and urea-treated rice straw at different

hours of rumen incubation (N=3)

Incubation time (hr) Rice straw Urea-treated rice straw SEM
2 22.7943" 66.4450" 1.9033
6 25.0369" 66.5424" 2.4639
12 26.5628" 70.0423" 2.6750
24 33.6101° 71.9045" 4.3052
36 42.2560" 76.9122° 5.7483
48 49.9711° 81.3483" 3.9430
72 59.2689" 83.2658" 3.4680

* means in the same row with different superscripts differ significantly (p<0.05)
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Figure 4.1 DM degradation curve of urea-treated straw different hours estimated by NEWAY program
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Table 4.3 Comparison the accuracy of three equations form DM degradation of rice straw and

urea-treated rice straw

Type of equation R Sig. level SEE
Linear 0.689 0.0001 9.901
Quadratic 0.717 0.0001 9.565
Exponential 0.566 0.0001 0.311
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Figure 4.3 DM degradation curve of rice straw and urea-treated rice straw at different hours

estimated by three equations
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Table 4.4 Type of equation and estimate parameter value of rice straw, urea-treated

rice straw and roughage

Model Summary Parameter Estimates
R’ F Sig. level Constant” b, b,
Rice straw 0.933 125.240 0.0001 11.653 1.292 -0.007
UTS 0.926 112.248 0.0001 37.036 0.788 -0.005
Roughage” 0.717 49.362 0.0001 24.345 1.040 -0.006

"Rice straw (y = 11.653 + 1.292x — 0.007x"), UTS (y = 37.036 + 0.788x — 0.005x )
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Figure 4.4 Percentage of CP degradation of rice straw



30

% CP degradation

O Chserved

—luadratic
85.00

80.00 7

5.00 7

70.00 5

@l o

0.o0 2000 40.00 60.00 a0.00

time

J 3 I { % o
4.5 1lesidud IlsAuswnaasdn Tdvesrhanmingse
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Table 4.5 Type of equation and estimated parameter values of rice straw and urea-treated

rice straw
Model Summary Parameter Estimates
R’ F Sig. level Constant” b, b,
Rice straw 0.869 59.701 0.0001 20.597 0.637 -0.001
UTS 0.848 50.164 0.0001 69.136 0.285 -0.001

"Rice straw (y = 20.597 + 0.637x — 0.001x"), UTS (y = 69.136 + 0.285x — 0.001x")
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Table 4.6 Percentage of CP degradation of rice straw and urea-treated rice straw at different

hours predicted by quadratic equation

24 hours 48 hours 72 hours
Rice straw 35.3 48.9 61.3
UTS 75.4 80.5 84.5
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Table 4.7 Comparison the accuracy of three equations in feedstuff

2

Type of equation R Sig. level SEE
Linear 0.720 0.0001 11.446
Quadratic 0.753 0.0001 10.879
Exponential 0.568 0.0001 0.361
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Figure 4.6 Degradation curve of DM of concentrate feed at different hours estimated by three

equations
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Table 4.8 Percentage of DM degradation of soybean meal, concentrate and leucaena leaves at

different hours of incubation (n=3)

Incubation time (hr) Soybean meal Concentrate Leucaena leaves SEM
2 23.5665" 46.8455° 36.7491° 3.37622
6 33.3114" 51.8223° 40.5815" 2.73176
12 48.6636" 60.1990° 46.0362" 2.55241
24 68.6273 73.2630 64.0482 2.18625
36 77.7141 77.0418 73.9356 1.20275

“ means in the same row with different superscripts differ significantly (p<0.05)
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Table 4.9 Effective degradation of soybean meal, concentrate and leucaena leaves at various

outflow rate

Outflow rate (fraction/h)

0.02 0.05 0.08

SBM 79.1 62.4 53.5

Conc. 100 85.4 76.5

LL 94.1 76.9 67.6
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Table 4.10 Percentage of CP degradation of soybean meal, concentrate and leucaena leaves at

different hours of incubation (N=3)

Incubation time (hr) Soybean meal Concentrate Leucaena leaves SEM
& 17.0742° 53.0233° 10.5349" 6.60773
6 18.2397" 59.6263° 18.0577" 6.93168
12 33.4668" 65.5943° 22.9745" 6.55522
24 57.4116" 78.5072° 48.7173" 4.65387
36 72.9644" 81.1702° 66.6946" 2.31160

aby

“ means in the same row with different superscripts differ significantly (p<0.05)
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Table 4.11 Degradation characteristic of soybean meal, concentrate and leucaena leaves

incubated in situ and estimated by NEWAY program

a b c L A B A+B

(%) (%) (%/h) (hrs) (%) (%) (%)

SBM 17.1 73.0 0.05 0.0 13.7 76.3 90.0
Conc. 53.0 81.2 0.05 0.0 32.0 68.0 100.0
LL 10.5 79.7 0.05 1.7 17.1 73.1 90.2
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Table 4.12 Type of equation and estimated parameter values of quadratic equations of 2 protein

feedstuffs and concentrate

Model Summary Parameter Estimates
R’ F Sig. level Constant” b, b,
SBM 0.975 234.83 0.0001 9.841 2.119 -0.010
Conc. 0.871 40.62 0.0001 49.55 1.728 -0.023
LL 0.987 66.52 0.0001 4.060 2.236 -0.016

"SBM (y =9.841 + 2.119x -0.010x°), Cone. (y = 49.55 + 1.728x — 0.023x"), LL (y = 4.060 + 2.236x -0.016x")
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Table 4.13 Degraded intake protein (%) of protein feedstuffs measured at different hours

12 hours 24 hours 36 hours
SBM 33.83 54.94 73.17
Conc. 66.74 77.77 81.95
LL 28.59 48.51 63.82
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Table 4.14 Percentage of DM degradation of ground corn, cassava chips and rice bran at

different hours of incubation (N=3)

Incubation time (hr) Ground corn Cassava chip Rice bran SEM
2 13.4055" 17.2532° 38.5805° 4.10183
6 20.5314° 23.7212° 45.6507° 4.07897
12 39.3134° 32.9291° 54.4954° 3.46197
24 62.9924 59.6786 72.2808 2.88639
36 72.2311° 86.8624° 84.5028" 2.79585

e means in the same row with different superscripts differ significantly (p<0.05)
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Table 4.15 Degradation characteristic of ground corn, cassava chip and rice bran incubated

in situ and estimated by NEWAY program

a b c L A B A+B

(%) (%) (%/h) (hrs) (%) (%) (%)

GC 13.4 72.2 0.05 0.1 13.6 72.0 85.6
Cas 17.3 86.9 0.0 0 14.9 85.1 100
RB 38.6 85.4 0.05 0 34.1 65.9 100
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Table 4.16 Degradation characteristic of ground corn, cassava chips and rice bran incubated

in situ and estimated by NEWAY program

a b c L A B A+B

(%) (%) (%/h) (hrs) (%) (%) (%)

GC 18.0 47.7 0.05 6.4 31.0 34.7 65.7
Cas 11.6 86.0 0.05 6.2 34.6 62.9 97.6
RB 34.8 82.1 0.05 0.0 333 67.7 100
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Table 4.17 Type of equation and estimated parameter values of quadratic equations of 3 energy

feedstuffs.
Model Summary Parameter Estimates
R’ F Sig. Constant” b, b,
GC 0.692 13.491 0.0001 13.49 1.831 -0.024
Cas 0.978 261.289 0.0001 7.929 1.630 0.015
RB 0.954 124.685 0.0001 31.528 1.314 0.003

"GC (y = 13.49 + 1.831x — 0.024x"), Cas (y = 7.929 + 1.630x + 0.015x"), RB (y = 31.528 + 1.314x + 0.003x")
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Table 4.18 Degraded intake protein (%) of energy feedstuffs measured at different hours

12 hours 24 hours 36 hours
Ground corn 31.71 43.32 48.0
Cassava chips 29.65 55.69 86.0
Rice bran 47.73 64.79 82.7
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Table 4.19 Soluble DM and CP (%) in the rumen

DM CP
Urea treated rice straw y 69.1
Ground corn 13.6 31.1
Cassava chips 14.9 34.6
Rice bran 34.1 333
Soybean meal 22.7 17.3
Leucaena leaves 29.3 17.1

Concentrate 26.4 32.0
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Table 4.20 Chemical composition of feedstuffs fed to dairy cows

%DM basis
DM CP DIP EE Ash CF NFE NFC NDF ADF ADL TDN
UTS 7836 8.83 7.46 223 1096 29.05 4893 730 70.68 4576 3.76 52.82"
Mo 7398 4.12 412 023 10.39 r 85.26  85.26 - 3 - 72.00”
GC 91.65 7.18 345 328 137 180 8637 70.61 17.56 3.82 0.61 81.85"
RB 93.84 1548 12.80 2031 1031 6.19 47.71 3507 1883 810 295 86.80"
SBM 91.18 41.12 30.10 3.82 629 505 4372 3436 1441 7.61 0.65 83.86"
LL 92.54 21.70 13.85 341 7.56 1093 564 37.10 3023 19.46 10.17 74.31"
Cas 89.99 277 238 1.10 244 2354 70.15 84.52 9.17 628 1.14 68.53"
Conc. 92.08 19.57 16.04 325 648 1440 5630 3594 3476 20.19 820 70.46"
Note : UTS = urea — treated rice straw, Mo = molasses, GC = ground corn, RB =rice bran, SBM = soybean meal, LL

= leucaena leaves, Cas = cassava chips, Conc. = concentrate

" TDN was calculated from equations of Kearl (1982) as follows :

TDN of dry roughage (%DM)

= -17.2469+1.2120(%CP)+0.8352 (%NFE)+ 2.4637 (%EE) + 0.4475 (%CF)

TDN of energy feed (%DM) = 40.2625+0.1969(%CP) +0.4228(%NFE) + 1.1903 ( %EE) — 0.1379( %CF)

TDN of protein supplement (%DM) = 40.3227+0.5398(%CP)+0.4448(%NFE) + 1.4218(%EE) — 07007( %CF)

“TDN value from NRC (1988)
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Table 4.21 Calculated chemical composition (DM basis) of three mix roughage

Nutrient T1 T2 T3
DM 80.67 80.58 80.42
Cp 9.50 9.62 9.43
DIP 7.64 7.45 7.88
EE 3.62 2.38 3.11
Ash 9.71 9.51 9.74
CF 21.90 22.44 24.46

NFE 55.17 56.15 53.26
NFC 21.90 22.13 23.32
NDF 55.27 56.46 56.17
ADF 34.50 35.68 34.92
ADL 3.10 3.83 3.11
NFC/DIP ratio 2.86 2.97 2.96
TDN 60.54 59.36 58.96
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Table 4.22 Feed and nutrient intake of milking cows fed three rations

Tl T2 T3 SEM
Dry matter intake
-kg/cow/day 16.01 16.38 16.49 0.178
-% BW 3.32 3.28 3.30 0.035
SDM intake (kg/cow/day) 2.88 2.86 2.87 0.001
Mixed roughage intake
-kg/day 9.47 9.21 9.30 0.159
-% BW 1.92 1.87 1.9 0.031
Concentrate intake (kg/cow/day) 6.98 6.98 6.98 -
Nutrient intake (kg/cow/day)
CP 2.24 (13.99) 2.26 (13.80) 2.25 (13.64) 0.025
SCP 0.93 (5.81) 0.93 (5.68) 0.95 (5.76)  0.012
DIP 1.81 (11.31) 1.82 (11.11) 1.87 (11.34) 0.014
EE 057 (3.56) 045 (275 052"  (3.15)  0.004
Ash 1.32 (8.24) 1.34 (8.18) 1.38 (8.37)  0.020
CF 2.94 (18.36) 3.1 (18.93) 3.32 (20.13)  0.056
NFE 8.96 (55.97) 9.23 (56.35) 9.00 (54.58) 0.093
NFC 458" (28.61) 463" (28.27) 475" (28.81) 0.013
NDF 7.32 (45.72) 7.69 (46.95) 7.57 (45.91) 0.135
ADF 4.46 (27.86) 4.73 (28.88) 4.71 (28.56)  0.088
ADL 0.84 (5.25) 0.93 (5.68) 0.86 (5.22)  0.007
NFC/DIP ratio 2.53 - 2.55 - 2.55 - 0.012
TDN 1043 (65.15) 10.52  (64.22) 10.53  (63.86) 0.101

abc: means in the same row with different superscript differ significantly (p<0.05)

(...) figures in perentheses are the nutrients intake calculated as percentage of DM intake
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Table 4.23 Yield and composition of milk from cows fed different rations

T1 T2 T3 SEM

Milk production ( kg/day) 14.31 14.08 14.31 0.17
4% Fat corrected milk (kg/day) 13.82 13.67 13.86 0.27
Milk composition (%)

Fat 3.82 3.84 3.82 0.09

Protein 3.37 3.33 3.38 0.03

Lactose 4.42 4.38 4.43 0.07

Total solid 12.23 12.12 12.29 0.08
Solid not fat 8.47 8.37 8.42 0.04
Milk composition (kg/day)

Fat 0.54 0.54 0.54 0.02

Protein 0.48 0.47 0.48 0.01

Lactose 0.63 0.61 0.63 0.01

Total solid 1.75 1.69 1.74 0.02

Solid not fat 1.20 1.17 1.20 0.02

FCM = 0.4(kg of milk) + 15(kg of fat)
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Table 4.24 Feed cost and income over feed of milk production

T1 T2 T3
Milk production (kg/day) 14.31 14.08 14.31
4 % FCM (kg/day) 13.82 13.67 13.86
FCR (feed DM/kg milk)
Milk 1.12 1.14 1.15
4% FCM 1.16 1.17 1.19
Price of concentrate (baht/kg) 9.08 9.08 9.08
Concentrate cost (baht/day) 62.76 62.76 62.76
Price of mixed roughage (baht/kg) 3.41 3.24 3.42
Mixed roughage cost (baht/day) 32.8 31.1 32.8
Total feed cost (baht/day) 95.56 93.86 95.56
Cost of milk production (baht/kg) 6.68 6.67 6.68
Cost of 4 %FCM (baht/kg ) 6.91 6.87 6.89
Income over feed (baht/kg milk) 5.82 5.83 5.82
Income over feed (baht/4 %FCM) 5.59 5.63 5.61

Note : Income over feed (bath/kg milk) = [milk yield(kg/d) x milk price ( baht/kg)]- feed cost

milk yield (kg/d)
Milk price = 12.5 (baht/kg)
Cost of feed (bath/kg as fed basis) : urea — treated rice straw = 1.60, leucaena leaves = 4.50, cassava chips = 4.50,

molasses = 7.00, ground corn = 5.50, rice bran = 5.00, soybean meal = 11.00
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Table 4.25 Correlation coefficients of factors related to milk yield , milk composition (%) and nutrient intake of milking cows (kg/d) (N = 18)

Milk 4%FCM Fat Protein = Lactose TS SNF DMI CP DIP NEC TDN SCP SDM
Milk 1 0.939%*%  -0.748**  -0.567*  -0.559*  -0.726** -0.654** = 0.536* 0.547* 0.664%*  0.683**  0.620**  0.545%*  (.725%*
4%FCM  0.939** 1 -0.480%* -0.389 -0.441 -0.483* -0.465 0.584* 0.631%* 0.712**  0.724**  0.667**  0.596%*  0.757**
Fat -0.748** -0.480* 1 0.638** 0.542%* 0.889%*  0.711** -0.243 -0.197 -0.330 -0.366 -0.296 -0.240 -0.407
Protein -0.567* -0.389 0.638** 1 0.424 0.824**  0.918** -0.364 -0.274 -0.424 -0.440 -0.413 -0.366 -0.468*
Lactose -0.559* -0.441 0.542%* 0.424 1 0.727**  0.722** -0.081 0.057 -0.011 0.026 -0.062 -0.064 0.041
TS -0.726*%*  -0.483*  0.889**  0.824**  0.727** 1 0.934** -0.253 -0.138 -0.278 -0.279 -0.286 -0.245 -0.306
SNF -0.654** -0.465 0.711%*  0.918**  0.722**  (.934** 1 -0.304 -0.167 -0.313 -0.309 -0.320 -0.294 -0.303
DMI 0.536* 0.584* -0.243 -0.364 -0.081 -0.253 -0.304 1 0.878** 0.932**  0.846**  0.973**  (0.988**  (.705**
Cp 0.547* 0.631** -0.197 -0.274 0.057 -0.138 -0.167 0.878%* 1 0.899** 0.860**  0.928**  0.882**  (.846**
DIP 0.664**  0.712** -0.330 -0.424 -0.011 -0.278 -0.313 0.932%*  0.899** 1 0.972**  0.964**  0.939**  0.892%**
NFC 0.683**  0.724** -0.366 -0.440 0.026 -0.279 -0.309 0.846**  0.860**  0.972%** 1 0.888**  0.840**  0.930**
TDN 0.620**  0.667** -0.296 -0.413 -0.062 -0.286 -0.320 0.973**  0.928**  0.964**  (.888** 1 0.985**  (0.827**
SCP 0.545%*%  0.596** -0.240 -0.366 -0.064 -0.245 -0.294 0.988**  0.882**  0.939**  0.840**  (0.985** 1 0.734%**
SDM 0.725**  0.757** -0.407 -0.468* 0.041 -0.306 -0.303 0.705**  0.846**  0.892**  0.930**  0.827**  0.734** 1

*Correlation is significant at the 0.05 level

**Correlation is significant at the 0.01 level
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Table 4.26 Correlation coefficients of factors related to milk yield , milk composition (kg) and nutrient intake of milking cows (kg/d) (N = 18)

Milk 4%FCM Fat Protein  Lactose TS SNF DMI CP DIP NEC TDN SCP SDM
Milk 1 0.939%*%  0.759**  0.589*  0.908**  0.869*%* 0.879** ~ 0.536*  0.547*  0.664**  0.683**  0.620** 0.545%* 0.725%*
4%FCM  0.939%* 1 0.936*%*  0.706**  0.900*%*  0.956**  0.923**  0.584*  0.631** 0.712** 0.724**  0.667** 0.596** (0.757**
Fat 0.759%*% 1 0.936** 1 0.745%*% 0.785** 0.930** 0.858**  0.553*  0.644** 0.671** 0.678** = 0.629%¥*  0.566*  0.703**
Protein 0.589*%  0.706%*  0.745%* 1 0.652%*  0.840** 0.873**  (0.285 0.394 0.382 0.395 0.336 0.291 0.416
Lactose ~ 0.908** = 0.900**  0.785**  0.652%%* 1 0.916%*  0.925**  0.590**  0.666** 0.774**  0.813** 0.697** 0.610%*  0.868**
TS 0.869**  0.956**  0.930** (0.840** 0.916** 1 0.982**  0.564**  0.660** 0.718**  0.742** 0.653**  0.538% ~ 0.746**
SNF 0.879%*  0.923**  0.858**  (0.873*%* (0.925%*  (.982%* 1 0.520*%  0.612*%* 0.671** 0.693** 0.614**  0.538*  0.746%*
DMI 0.536* 0.584*  (0.553% 0.285 0.590**  0.564*  0.520%* 1 0.878** 0.932%* 0.845**  0.973**  0.988**  (0.705%*
CP 0.547*  0.631**  0.644**  0.394  0.666** 0.660** 0.612%*  0.678** 1 0.899** 0.860**  0.928%** 0.882**  (0.846**
DIP 0.664**  0.712**  0.671**  0.382  0.774*¥* 0.718** 0.671** 0.932**  (.899** 1 0.972%*%  0.964**  0.939**  (.892%*
NEC 0.683** 0.724**  0.678**  0.395  0.813** 0.742**  0.693** 0.846** 0.860** 0.972** 1 0.888**  0.840**  0.930**
TDN 0.620%*  0.667** 0.629%* 0336 ~ 0.697**  0.653** 0.614**  0.973** 0.928** 0.964** (.888** 1 0.985%*  0.827**
SCP 0.545%*%  0.596**  0.566* 0291  0.610**  0.580*  0.538*  0.988** 0.882** (0.939**  0.840** (0.985%* 1 0.734%*
SDM 0.725%*  0.757**  0.703**  0.416  0.868** 0.779** 0.746%* 0.705** 0.846** 0.892** 0.930** 0.827**  (0.734** 1

*Correlation is significant at the 0.05 level

**Correlation is significant at the 0.01 level
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