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Table 4.1   Absorbed urea solution when water was used at 50, 75 and 100 % of straw weight     

(N=7)

Treatment 1 2 3 SEM 

Water (% of  straw, w/w) 50 75 100  

Weight of  baled  straw (kg /bale) 7.19 7.31 7.53 0.48 

Weight of straw plus absorbed solution (kg /bale)  9.66 10.59 11.06 0.6 

Urea  concentration  in  water (%)    12 9 6 - 

Weight  of  unabsorbed solution (kg /bale)    1.55a 2.65b 4.45c 0.4 

Unabsorbed solution (% of original solution)    38.04a 44.49a 55.33b 3.89 

 Solution content of straw (% of  straw, w/w) 30.98a 41.64b 44.67b 3.21 

Urea  content (% of  straw, w/w) 3.72b 3.33b 2.68a 0.23 

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

 40 .   30 .  70 .
0.084 .  7 
7.19, 7.31  7.53 .  6 %  50,

75 100  9.66, 10.59  11.06 
 30.98, 41.64  44.67 T1, T2 T3

 4.1 

 75  100 
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 1 (  50) 
T3  (p< 0.05)

T2  T1

 12 9  6  1, 2  3

 4.2  (% DM )        

(N=7)

Table 4.2 Dry matter, crude protein, ammonia  and  urea  contents  of  fresh  urea  treated  straw 

(% DM) N = 7  

 50 % Water UTS 75 % Water UTS 100 % Water UTS SEM 

DM 60.22b 56.00ab 51.94a 2.74 

CP 14.42b 11.19ab 10.01a 1.19 

NH3 7.47 5.85 5.93 1.29 

Urea  1.19b 0.61ab 0.16a 0.34 

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

 21 
DM T1 T3  (60.2 

 51.9 % ) T1 T3 T2  

T1 CP T1 T2 T3

T1 CP NH3  (
4.2) T1 T3  (1.19  0.16 % DM)

T2  T1 T3

T1 T1 T3

T2  NH3 T1

 4.2 
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  4.3 

Table 4.3   Dry  matter, crude protein , ammonia  and  urea  contents of  treated  straw  affected  

by   different  water  levels , drying  method  and  drying  time

  Water ( N=36 )  Drying ( N=24 )  Time ( hr )  interaction 

sig. level 

 50 75 100  shade sun  2 4 6  

DM 81.57b 81.01b 79.12a  73.49a 87.65b  77.89a 79.56b 84.24c 0.371 

CP 9.92b 6.72a 6.25a  8.37b 6.90a  7.88b 7.84b 7.17a 0.001 

NH3 2.39b 1.77a 1.67a  2.45b 1.44a  2.12c 2.19b 1.52a 0.000 

Urea 1.39c 0.47b 0.34a  0.81b 0.65a  0.76 0.72 0.72 0.080 

 abc: means in the same row with different superscript in the same factor differ significantly

(p< 0.05) 

4.3

 (p<0.01)
DM, CP, NH3 urea

 DM, CP, NH3 urea

DM  14.6 (87.65  73.49) CP

 1.47 ( 8.37  6.90)
DM  77.89 , 79.56  84.24 %

 2, 4  6 . CP  2 
 4 . CP CP T3  (7.88 
7.84  7.17)  (

 4.3)  2, 4 

 6 
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 2

  3  T1  (UTS) 

 (PE), T2  (RH ) 

(PE )  T3  (CS) 

 (Orskov et al.,1988)  4.4

 exponential 

4  48  72  T1 

T2  T3  (p< 0.05) 

 T2  T3 (

)  T2  T3 

  4.4

Table 4.4  Percentage of adjusted dry matter disappearance of mixed roughage at various      

incubation time in rumen 

sample Incubation  time ( hours ) 

 4 8 12 24 48 72 

 T1 (UTS + PE) 33.6 39.6 45.0 57.9 73.6 81.6b

T2 (RH + PE) 35.4 43.6 50.2 62.7 72.1 74.4a

T3 (CS + RH) 34.7 39.5 43.7 53.7 65.3 70.9a

SEM 5.17 7.91 5.42 3.97 5.10 1.95 

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

 NEWAY (Orskov et al., 1988)  4.5 

UTS+PE  (A) 
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 T2 

 T3 

 T2 

(2547)  (2544)  NFC  (11.65 

30.55%)

 4.5

Table 4.5  Degradation  characteristic  of  mixed  roughage incubated in  situ
Sample a b c L A B A+B 

 (..........%.......) (fraction/hr) ( hr.) (....................... % ........................) 

T1 (UTS+ PE) 26.8 62.9 0.028 6.3 37.2 52.6 89.8 

T2 (RH +  PE) 25.0 50.2 0.058 1.4 28.8 46.3 75.1 

T3 (CS + RH) 29.3 46.7 0.031 1.8 31.7 44.2 75.9 

 72  T1  89.8%  T2 

 T3  75.1 – 75.9%  T1

 (L) 6.3 

 2  1.4 – 1.8 

(2545)  L  6 %  21  3.7 

 1.1  ( , 2544) 

 L 

 exponential 

 y (  a)  T1  T2 

T3  a 

 (C)  T1  T3 

 0.028-0.031 
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 C  T2   2 

 4-24   4.1

 T1 (  4.2)  T3 (  4.3) 

 acidosis 

  4.1  T1 (UTS + PE) 

               Figure 4.1 Degradation  of mixed  roughage in T1 (UTS + PE) at different  time  
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 4.2  T2 (RH+PE) 

Figure 4.2 Degradation of mixed roughage in T2 (RH+PE) at different time

 4.3  T3 (CS+RH) 

Figure 4.3 Degradation of mixed roughage in T3 (CS + RH)  at  different  time  
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0.05  T2 

0.08  T2  T1  T3 

 4.6

 Table 4.6 Effective degradability of mixed  roughage at  different outflow rate

Sample Outflow  rate ( fraction/h ) 

 0.02 0.05 0.08 

   T1 (UTS + PE) 64.4 51.1 45.5 

T2 (RH + PE) 62.2 52.0 46.2 

T3 (CS + RH) 57.6 47.1 42.4 

 57.6 – 64.4% 

 CS+RH 

0.02, 0.05  0.08  57.6 , 47.1  42.4% 

 (2544)   52.7 , 41.9   37.9 % 
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 3 

 4.7  (% )  (UTS)  (RH)

 (CS)  (GC)  (SBM)  (RB) 

(ML)  (Conc) 

Table 4.7 Chemical composition (%DM) of  mixed roughage  raw  materials : urea- treated  straw 

(UTS), ruzi hay (RH), corn silage (CS), ground corn (GC), soybean  meal (SEM ),  rice

bran (RB), molasses ( Mo) and concentrate (Conc )

Composition UTS RH CS GC SB RB ML Conc 

DM 77.89 88.56 28.70 89.53 90.07 93.56 74.56 89.98 

CP 7.88 6.45 7.98 7.98 44.87 13.98 4.02 19.98 

EE 2.04 2.14 3.11 4.43 2.31 17.02 0.18 4.90 

Ash 10.24 6.48 5.43 4.59 5.34 12.88 10.45 6.48 

CF 28.14 28.02 17.61 2.61 5.19 6.02 - 14.40 

NFE 51.70 56.91 65.87 80.39 42.29 37.20 85.35 56.26 

NFC 8.70 15.24 36.27 67.48 34.85 50.10 85.35 36.57 

NDF* 71.14 69.69 47.21 15.52 12.63 18.92 - 34.09 

ADF* 46.13 42.38 22.12 3.58 7.43 7.81 - 20.19 

ADL* 3.87 5.40 6.46 0.72 0.32 3.13 - 8.20 

TDN1/ 53.09 55.90 62.97 80.74 83.05 83.63 77.35 71.83 

TDN2/ - - - 85.00 84.00 70.00 72.00 - 
1/ Calculated  from  equations  of  Kearl (1982) 

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)
2/TDN value from NRC (1988)

*ash free 

 4.7  (TDN) 

 Kearl (1982)  TDN 
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 NRC (1988) 

 20 %  TDN 

 71.83 % 

 4.8  3  (% )

Table 4.8  Calculated chemical composition of  3  mixed  roughages ( % DM) 

 T1 T2 T3 

DM 75.51 89.17 35.11 

CP 8.92 7.88 7.64 

EE 2.34 2.36 2.34 

NDF 56.22 49.16 48.95 

ADF 34.34 31.73 26.69 

NFC 24.82 29.39 31.53 

TDN 61.07 63.02 61.38 

 3  4.8

 3   35.1-89.2 

 XRATION 

5 %   NRC (1988)  CP 

 3 

 1 

 2 3  (NDF ADF)

1 TDN 1  61% 

 2  63% 
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 4.9

Table 4.9   Daily  mixed  roughage  and  concentrate  intake of  cows. 

 T1 T2 T3 SEM 

Total dry matter 

Offered     

    -kg/cow/day 17.26 17.25 17.28 - 

    -% BW 3.48 3.48 3.46 - 

Intake     

    -kg/cow/day 15.74 15.67 15.92 0.44 

    -% BW 3.15 3.14 3.18 - 

    -% from feed offered 91.19 90.84 92.13 - 

Mixed roughage dry matter     

Offered     

    -kg/cow/day 9.31 9.58 9.45 - 

    -% BW 1.86 1.92 1.89 - 

Intake     

    -kg/cow/day 7.64 7.58 7.82 0.44 

    -% BW 1.53 1.52 1.56 - 

    -% from feed offered 82.06 79.12 82.75 - 

Concentrate dry matter intake     

    -kg/cow/day 8.10 8.10 8.10 - 

    -% BW 1.63 1.63 1.63 - 

CP intake ( kg/cow/day ) 2.49 2.40 2.35 - 

( NRC requirements ) 1 2.21 2.21 2.21  

TDN intake  ( kg/cow/day) 11.80 12.04 11.42 - 

( NRC requirements ) 1  10.06 10.06 10.06  
1Requirements for cow  500 kg LW,18.0 kg milk, 4% fat and 3rdlactation

abc: means  in the same row  with different superscript  differ  significantly (p<0.05) 
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 1 

 2  1  3 

1  2 

 3 

  3.46 – 3.48 %  

 3 1

 2  92% 

 1  2  (

)

 3  7.58-7.82 / /

 2 

 92, 91 

 90 %  3.18, 3.15  3.14  % 

 3 

 1.63  %  3 

 NRC ( 1988 ) 
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 3  4.10

 15.56 – 16.85   4% 

 14.59 – 16.17 

 3 

  4.10  3 

Table  4.10   Milk  yield  and  milk  composition  of  cows  fed  3  mixed  roughages 

 T1 T2 T3 SEM 

Milk production (kg/day) 16.85 15.56 16.61 0.52 

4% Fat corrected milk (kg/day) 16.17 14.59 15.78 1.22 

Milk composition (%)     

              Fat 3.54 3.69 3.59 0.19 

              Protein 3.37 3.47 3.41  0.10 

              Lactose 4.66 4.64 4.58 0.05 

              Total solid 12.23 12.46 12.33 0.17 

Solid  not fat 8.69 8.78 8.65 0.09 

Milk  composition (kg/day)     

              Fat 0.59 0.57 0.59 0.03 

              Protein 0.57 0.54 0.57 0.02 

              Lactose 0.79 0.72 0.76 0.03 

              Total solid 2.06 1.94 2.05 0.07 

              Solid not fat 1.46 1.36 1.44 0.04 

 3 

 4.11  1 .  4% FCM 1 .

 (6.83  1 .)

 5.67  3  2
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 1.07 . .  1 . .

 1.04 . .

1 . .

 4.11  1 .

 3 

Table 4.11   Cost of 1 kg milk production, feed conversion  and cost of feed of  cows  fed 3 

different  mixed  roughages

 T1 T2 T3 

Milk  production (kg/day 16.85 15.56 16.61 

4 % FCM (kg/day) 16.17 14.59 15.78 

Concentrate cost (baht/kg DM) 10.00 10.00 10.00 

Concentrate cost (baht/day) 81.00 81.00 81.00 

Roughage  cost (baht/kg DM) 2.25 3.95 9.58 

Roughage  cost (baht/day) 15.75 28.00 65.30 

Total  feed cost (baht/day) 115.15 127.40 146.30 

Feed  cost / kg milk (baht/day) 6.83 8.19 8.81 

Feed  cost /4 %FCM (baht/kg) 7.12 8.73 9.27 

FCR (feed DM/kg milk) 1.07 0.99 1.04 

Income  over feed (Baht/kg milk)1/  5.67 4.31 3.69 

Income  over feed (Baht/day) 95.54 67.07 61.29 

Income  over feed (Baht/4 %FCM ) 5.38 3.37 3.23 

1/ Income over feed (Bath/kg milk) = [milk yield(kg/d) x milk price ( baht/kg)2/]- feed cost 

                              milk yield (kg/d) 
2/ Price (baht/kg): milk =12.50, urea treated rice straw = 1.75, ruzi hay = 3.50, corn silage = 2.75(fresh   

matter)


