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DM degraded at various incubation times (%)

0 hr 8.42+0.97 6.83+0.45 8.20+0.86 9.91+0.85

6 hr 11.21+0.75 10.79+1.20 10.95+0.75 13.95+0.54
12 hr 11.97+1.32 11.78+1.17 12.60+1.36 16.48+0.79
24 hr 16.25+2.30 19.15+1.56 18.94+3.08 24.5140.75
48 hr 29.9943.19 32.02+3.53 32.87+1.29 37.2340.64
72 hr 34.85+3.11 40.06+2.37 41.53+1.31 44.8343.10
96 hr 38.55+0.79 46.93+1.84 46.55+2.58 55.77+2.65
dg (%) 36.0 40.4 41.4 49.7

Mean+SD (n=4)
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M3199 6.1 uaaamsnu'lduazmsdesld in vivo 9113139 N (6%NaOH) 32301

SnAeeseauag

SBM/Treated straw 15/85 25/75 35/65 SEM

DMI (kg/day)

VFI 7.3 7.1 6.7 0.36
0IMTHENY 6.1 59 55 0.36
mMneImana 1.2 1.2 1.2 0.00

80%VFI 5.4 6.0 6.2 0.21
0IMTHEY 4.6 4.6 43 0.20
mndae 0.8 1.4 1.9 0.006

Digestibility (%)

DM 61.78 61.77 62.88 331
OM 69.48 70.33 70.35 2.49
CP 64.04° 72.13" 77.19° 2.39
NFE 62.26 59.94 59.20 4.18
EE 28.75 36.44 43.09 6.31
CF 82.80 81.61 82.41 1.88
ADF 78.06 75.24 74.54 3.00
NDF 72.82 70.90 69.89 2.91
TDN (%) 57.31 57.75 59.76 2.67
DE (Mcal/kgDM) 2.53 2.55 2.63 0.12
NEL (Mcal/kgDM) 1.28 1.29 1.34 0.05

N-balance (g/day) 24.30° 36.47° 98.17" 12.33
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Taamsdos lagauaniluaisian 6.2

3197 6.2 LEAA Intercept, Coefficient of X, R’ #1891nmsmaeds Regression (ﬂ'”l Intercept

' P ) A
LlﬁﬂQﬂ?iﬂ@ﬂ‘lﬂm@\iﬂ']ﬂﬂ'llﬁﬁﬂﬂ

Details Intercept Y(X=0) Coefficient of X R
%DM 67.48 -6.94 0.74
%0OM 73.83 -5.07 0.78
%CP 87.44 -106.78 0.99
%EE 80.21 -69.18 1.00
%NFE 29.14 +35.19 0.92
%CF 79.92 +2.85 0.09
%ADF 11.46 +68.65 0.86
%NDF 18.90 +55.76 0.96

X =ratio of 6%NaOH treated rice straw; Y = digestibility
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A A a 9y ] Y 9y 9
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uaz/mie Wed/udestSulgenunndaeiimsaeg saumnounaeluseaulszana 15%
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youhminuieemss I
MINA 6.4 waza3nd 6.6 waaimsdes ldvesrhedanudossisual uaz/mse vha
9 k) o F) ad 1 A Y o 1 1 Y . o
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A = 0 ' v Y g a v
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DE (Mcal/kgDM) = 0.04409TDN (%) [NRC, 1988]

NEL (Mcal/kgDM) = 0.0245(%TDN) —0.12
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ms19h 6.3 naaemsnulduazmsdosla in vive vearhedvhesd Sl enmnw (6%NaOH) ¥ udee/rudos

151139900 (6%NaOH) 53MNAHADA

Details Rice straw Treated RS Bagasse Treated BG SEM
DMI (kg/day)

VFI 8.8" 7.3° 6.1° 6.1° 0.55
91115 76" 6.1° 4.9° 4.7 0.50
Mnimaes 1.2° 12° 1.2° 1.4 0.04

90%VFI 8.1" 6.7 52° 5.9° 0.31
91115 7.0 57 4.1° 4.6° 0.29
mMnimaes L1 1.0° L1 1.3 0.01

Digestibility (%)

DM 54.23° 64.71° 50.60" 62.43" 1.86
oM 60.99" 71.46° 55.45° 62.02° 1.65
CP 63.60° 66.46" 72,67 72.87" 1.56
NFE 58.81 59.66 62.42 57.37 4.60
EE 44.49° 38.57° 59.58" 68.00" 3.89
CF 69.35° 82.60° 57.00° 72.53° 1.59
ADF 65.00° 79.67 54.04° 69.29" 1.63
NDF 61.10° 78.10° 54.00° 67.45° 1.64
TDN (%) 5237 60.49" 53.95° 53.50" 1.84
DE (Mcal/kgDM) 2.30" 2.66" 237 235" 0.07
NEL (Mcal/kgDM) 1.16° 1.36" 1.20° 1.19° 0.03
N-balance (g/day) 70.60° 58.16° 61.70" 66.52" 3.69

M1 6.4 naasaimsges laveshedsssuavhedmlSulgsgunin (6%NaoH) s udessssuaaudestsy

Uganann (6%NaoH) 1 ldnnmsann Tasldanmsdes Idvesninduraesninaisiei 6.2

Details Rice straw Treated RS Bagasse Treated BG SEM
%DM 52.13° 64.22" 46.02° 61.04" 2.70
%OM 58.75" 70.98" 50.65° 58.28" 2.58
%CP -8.59" -6.53" -46.80" -57.43" 13.52
%EE 59.00" 71.32° 53.97" 54.62° 3.11
%NFE 78.67" 34.90° 47.29° 60.36" 477
% CF 68.96" 82.70" 55.87° 67.62° 1.96
%ADF 66.58° 82.14° 55.47° 71.91° 2.00
% NDF 63.37° 80.43" 56.57° 73.75" 2.45
TDN (%) 5247 60.56" 52.62" 50.18" 2.02
DE (Mcal/kgDM) 231° 267 2.10° 2.00° 0.08
NEL (Mcal/kgDM) 1.16° 1.36' 1.16° 1.10° 0.04
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Details 5% Urea treated rice straw 5% Urea treated RS+SBM SEM
DMI (kg/day)

VFI 9.8 10.5 0.62
RENNEAERNT] 9.8 9.5 0.62
mndamdes 0.0 1.0 0.00

90%VFI 8.0 9.1 0.26
RENNEAERNT] 8.0 8.2 0.26
mndamdes 0.0 0.8 0.00

Digestibility (%)

DM 58.77 58.38 422
oM 65.59 65.97 3.42
cP 39.95" 59.77° 6.43
NFE 59.58 60.33 4.12
EE 69.80 63.70 5.71
CF 77.54 76.92 2.14
ADF 72.25 71.51 3.65
NDF 67.22 68.40 378
TDN (%) 58.07 59.29 2.58
DE (MI/kgDM) 10.71 10.94 0.48
ME (MJ/kgDM) 8.68 8.86 0.39
N-balance (g/day) 25.51° 78.41° 5.45

H U 1 9 9 [% ] ) ) q'./
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Details 5% Urea treated rice straw 5% Urea treated RS+SBM SEM
%DM 58.38 57.89 433
%O0OM 65.59 65.17 3.50
%CP 35.95 39.54 6.71
%EE 59.58 63.20 4.24
%NFE 69.80 62.06 5.82
%CF 77.54 76.84 2.14
%ADF 72.25 73.02 3.69
%NDF 67.22 71.21 3.80
TDN (%) 58.07 59.21 3.03
DE (MJ/kgDM) 10.71 10.92 0.56

ME (MJ/kgDM) 8.68 8.85 0.45
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Table 6.7 Digestibility and total digestible nutrient of untreated and treated bagasse/rice straw.

Feeds DMD OMD TDN NEL
% Mcal’kgDM
Untreated rice straw” 52.1 58.8 52.5 1.16
Untreated rice straw’ 41.0-51.0 35.5-59.2 40.2-50.2 0.99
6% NaOH treated rice straw "’ 64.2 71.0 60.6 1.36
6% NaOH treated rice straw” 67.8-74.8 61.9-73.6 54.4 1.21
5% urea treated rice straw" 58.4 65.6 58.1 1.30
5% urea treated rice straw” 48.0-57.0 56.4 384 0.82
5% urea treated rice straw + SBM" 57.9 65.2 59.2 1.33
5% urea treated rice straw + SBM>  49.3-58.6 : 42.1 0.91
Untreated bagasse 46.0 50.6 52.6 1.16
Untreated bagassez/ 25.0-35.0 - - -
6% NaOH treated bagasse’ 61.0 583 50.2 1.10
6% NaOH treated bagassez/ 56.2 - - -
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¥ "i’lJ’t'];J"amﬂﬂﬁ 3%&611!‘] Cheva-Isarakul and Cheva-Isarakul (1985), Cheva-Isarakul and Potikanond (1985) Ibrahim
(1985), Pearce (1985), Promma et al. (1985) Rangnekar (1988), Roxas et al. (1985) Sannasgala et al. (1985),

Wanapat ef al. (1985)
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F5UTZAUNEIU 0.9 Tal5A1 1.0 Y93 NRC (1988)
F5uszaundInu 1.0 T5A1 0.9 493 NRC (1988)

1A Yo o [V =
1.4 ngui Idsuseaunasau 1.0 TasAu 1.0 499 NRC (1988)
q ¥ ' . . A 1
2. 91msnaaed 11150159208 1131/01115590 (Total mixed rations) MU INBULAIN
FY F Y v a & o ' A o
ATUDIUMINANNABINT  IUuanaInuras Tsaudsiunlsaunqumsnaaoanimua Iag
A0 15un31 XRATION
1 a @ <
2.1 Wommsnouuaazyia (yudee/viedn Usulssnanm) fuemsneny
3 o a o o @
2.2 1 Inava HuiagaulumsySuseaunaenu

2.3 Imndavass iWuiaganlumsdsuseduTysau

swazideadiuliznovvesiagaulugasennssauudas 13 lua1sei 9.1 wag 9.2

Table 9.1 Ingredient composition of TMRs used in Trial I (Treated bagasse)

Energy 0.9 NRC (1988) Energy 1.0 NRC (1988)
Ingredients Protein 0.9 Protein 1.0 Protein 0.9 Protein 1.0
% of DM
6%NaOH treated bagasse 51.41 50.00 48.00 47.10
Soybean meal 24.65 26.01 23.67 25.11
Ground corn 23.24 23.29 27.63 27.10
Minerals” 0.70 0.70 0.70 0.70

v composition in 1 kg: , Ca 248.07 g, P 20.88 g, Na 150 g, S 20 g, Mn 6.4 g, Zn 3 g, Cu 100 mg, Co

60 mg, I 3.04 mg, Se 0.5 mg, Mg 8 mg and the rest is filler

Table 9.2 Ingredient composition of TMRs used in Trial III (Treated rice straw)

Energy 0.9 NRC (1988) Energy 1.0 NRC (1988)
Ingredients Protein 0.9 Protein 1.0 Protein 0.9 Protein 1.0
% of DM
5%Urea treated rice straw 62.05 61.25 54.31 55.57
Soybean meal 22.78 28.75 20.00 23.86
Ground corn 13.92 8.75 24.44 19.32
Minerals” 1.25 1.25 1.25 1.25

v As in Table 9.1
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o o 4 @ { ' o
3. dninaaey 1FIasauugnraulsaa lmiviidou lurduszozlduy (183910 peak)
o @ [ 1 1 Y a 3’ . .
1w 24 @ wieily 4 nqumsneass nguaz 6 @1 awdTIahUY (milk yield)
4 1
520¥MIIRUL (Days in milk) 1AZIIUIUATINTAUY (number of lactation) ABIAUIIA

vodlanoumsnaaoduand 1 luas1an 9.3 uaz 9.4

Table 9.3 Pre-experimental performances of dairy cows used in Trial I (Treated bagasse)

Details Energy 0.9 NRC (1988) Energy 1.0 NRC (1988)
Protein 0.9 Protein 1.0 Protein 0.9 Protein 1.0
Milk yield (kg/day) 19.2+1.3 19.2+1.4 19.0+1.6 19.0+1.5
Lactation No. 4.0+0.5 3.740.6 3.80+0.5 3.340.5
Days in milk 96+5.8 99+9.1 95+11.2 97+8.7
Age (years) 6.5+0.6 5.840.8 5.3+0.6 5.7+0.8
Bodyweight (kg) 439+15.4 438+19.3 428+20.1 425+28.0

Table 9.4 Pre-experimental performances of dairy cows used in Trial III (Treated rice straw)

Energy 0.9 NRC (1988) Energy 1.0 NRC (1988)

Protein 0.9 Protein 1.0 Protein 0.9 Protein 1.0
Milk yield (kg/day) 11.1+1.1 11.1+1.1 11.1+1.5 11.1+2.0
Lactation No. 3.0+0.6 3.0+0.3 2.0+0.4 2.0+0.3
Days in milk 111+11.2 107+11.6 112+13.6 116+16.6
Age (years) 4.6+1.0 6.6+0.6 5.1+0.7 6.3+0.7
Bodyweight (kg) 414+27.0 420+16.0 411+15.8 386+10.2

4. MIIANIT
Faneidi MIIANIT
1 i TagntuTsailus o) (individual tie stall) 199141351867 (individual feeding) Tno

150111135 NTEAVWAY 1.0 NRC
1 Y] o Y] [ I'd QSJ} @ <
2-5 Fatufindeyamsnaass  Iagihimsdsumsldemsdleaniazass  @uddam)
a S oA (4
aumaramiuutaziiminanaasu i

6 FINNNTNAADY
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Table 9.5 Ingredient composition of TMRs used in Trial II (Treated bagasse)

Energy 1.0 NRC (1988) Energy 1.1 NRC (1988)
Protein 1.0 Protein 1.1 Protein 1.0 Protein 1.1
% of DM
6%NaOH treated bagasse 44.08 45.87 42.38 44.08
Soybean meal 25.00 28.08 22.15 25.00
Ground corn 30.26 25.34 34.81 30.26
Minerals” 0.66 0.66 0.66 0.66

¥ As in Table 9.1

Table 9.6 Ingredient composition of TMRs used in Trial IV (Treated rice straw)

Energy 1.0 NRC (1988) Energy 1.1 NRC (1988)
Protein 1.0 Protein 1.1 Protein 1.0 Protein 1.1
% of DM
5%Urea treated rice straw 52.12 47.11 54.43 48.04
Soybean meal 22.92 18.87 25.00 23.08
Ground corn 23.96 33.02 19.57 27.88
Minerals’ 1.00 1.00 1.00 1.00

v As in Table 9.1

o o % g s { "y Y Y}
3. dndnaaey 19 1nsaungnwanTedd laiWsisou Tusisduszezlduy Tagldlniaun
1 1 § o Y] ] I~ [ 1 Y] a 3’
A9INNTNARDILOEN 1 31U 24 a2 uLuilu 4 NANNITNANDY NQNAE 6 A7 aulFunaiu
Y v
. . Y . . o v/ . CZ3)
(milk yield) FYLNIT IHUY (Days in milk) HAZIIUIUATINT ALY (number of lactation) AUANUA

1 1 Y A
ﬂJ'e'NTmmasﬂqmmm”lﬂumﬁm 9.7 1lng 9.8

Table 9.7 Pre-experimental performances of dairy cows used in Trial II (Treated bagasse)

Energy 1.0 NRC (1988) Energy 1.1 NRC (1988)
Protein 1.0 Protein 1.1 Protein 1.0 Protein 1.1
Milk yield (kg/day) 11.4+0.9 11.340.6 11.340.9 11.3+0.7

Lactation No. 3.34+0.3 3.5+0.6 4.0+0.5 3.3+0.5
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Days in milk 101+7.1 93+11.7 101+9.4 89+3.4
Age (years) 6.240.7 6.310.6 6.2+0.6 5.4+0.7
Bodyweight (kg) 452422.2 432420.5 418+11.4 429+21.0

Table 9.8 Pre-experimental performances of dairy cows used in Trial IV (Treated rice straw)

Energy 1.0 NRC (1988) Energy 1.1 NRC (1988)
Protein 1.0 Protein 1.1 Protein 1.0 Protein 1.1
Milk yield (kg/day) 7.8+1.1 7.8+1.2 7.810.9 7.8+1.1
Lactation No. 3.0+0.4 3.0+0.5 2.0+0.4 2.0+0.4
Days in milk 131+20.4 125+13.0 152+14.4 148+17.7
Age (years) 6.1+0.7 5.540.9 6.510.9 4.840.7
Bodyweight (kg) 389+15.1 375+32.2 380+10.7 375+15.5
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Table 9.9 Nutrient composition of TMRs used in Trial T (Treated bagasse)

Nutrient Energy 0.9 NRC (1988) Energy 1.0 NRC (1988)
Protein 0.9 Protein 1.0 Protein 0.9 Protein 1.0
%

Dry matter 72.4 72.8 73.3 73.6
Crude protein 14.00 14.74 14.01 14.82
Ether extract 1.92 1.89 2.06 2.03
Crude fibre 24.21 24.55 23.29 23.11
Acid detergent fibre 28.84 28.37 27.19 26.95
Neutral detergent fibre 45.70 45.05 43.86 43.51
Total digestible nutrient 63.14 62.77 64.42 64.60

"Mean of 4 weekly composite samples, each prepared from 7 daily samples.

Table 9.10 Nutrient composition of TMRs used in Trial IT (Treated bagasse)

Nutrient Energy 1.0 NRC (1988) Energy 1.1 NRC (1988)
Protein 1.0 Protein 1.1 Protein 1.0 Protein 1.1
%

Dry matter 80.1 79.8 80.5 80.1
Crude protein 14.03 15.31 13.12 14.19
Ether extract 1.64 1.50 1.77 1.65
Crude fibre 22.44 23.15 21.66 22.23
Acid detergent fibre 26.09 26.99 25.09 22.80
Neutral detergent fibre 42.63 43.47 41.65 42.26
Total digestible nutrient 61.37 60.21 60.21 61.69

"Mean of 4 weekly composite samples, each prepared from 7 daily samples

a Yo Y o = [l A (] A
ﬂ?ﬁﬂullﬂ'lﬁﬂllﬁﬁ wasau wag ldsauveslnlumsnaaosdosh 1 aznsnaassdosi 2

Q

A o

liuanaanuedralitisdiAan1adna (p>0.05; M13199 9.11 HALAITIN 9.13) TTAUNAINULDY

g
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Tasaundimualdn 90% 139 100% Y99 NRC (013199 9.11) 18z 100% 150 110% VY93 NRC

[

H [l [ a [ 1 < a [
(131990 9.13) Tutimasemsnuldiaguita wasnuuaz Tilsau agralsnaumsnu ldnasanuay

Q

[

Tlsuiiun Tuganhluszauismualdgand (100% vs 90% 30 110% vs 100%)

Table 9.11 Feed intake of cows in Trial I (Treated bagasse)

Energy 0.9 NRC Energy 1.0 NRC SEM

P09 P1O PO9 PI1.0 E P E*P

Dry matter (kg/cow/day) 13.50 13.87 14.03 14.12 0.80 0.497 0.695 0.805
TDN (kg/cow/day) 8.52 8.70 9.04 9.12 0.32 0.324 0.677 0.856

Crude protein (g/cow/day) 1,890 2,045 1,965 2,092 79 0.594 0.225  0.900

Table 9.12 Performances of dairy cows in Trial I (Treated bagasse)

E 0.9 NRC E 1.0 NRC SEM
P09 P10 PO9 P10 E P E*P
p
Milk yield (kg/cow/day) 13.22 12775 1442 13.72 1.54 0.332 0.598 00916
Fat yield (g/cow/day) 583 531 580 571 67 0.678 0516 0.681
Protein yield (g/cow/day) 416 399 439 434 42 0365 0.636 0.956
SNF yield (g/cow/day) 1,177 1,120 1,202 1,233 135 0.456 0.894 0.647

Totsl solid yield (g/cow/day) 1,754 1,654 1,781 1,804 197  0.514 0.753 0.650

% Fat 4.42 4.15 4.03 4.17 020 0.211 0.643 0.174
% Protein 3.15 3.12 3.05 3.17 0.15 0.817 0.701 0.491
% SNF 8.92 8.75 8.35 9.00 023 0352 0.162 0.023
% Total solid 1332 1292 1237 13.17 030 0.116 0.359 0.011
Final liveweight (kg) 444 437 423 431 279 0512 0980 0.714

LW change (g/day) +161 -36 -54 +119 268  0.876 0950 0.343
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Table 9. 13 Feed intake of cows in Trial II (Treated bagasse)

Energy 1.0 NRC Energy 1.1 NRC SEM
P1.0 P11 P10 P11 E P E*P
p

Dry matter (kg/cow/day) 14.79 1423 1498 1441 087  0.769 0.369 0.997
TDN (kg/cow/day) 9.08 8.57 9.02 8.89 033 0579 0.300 0.991
Crude protein 2,075 2,179 1,965 2,045 74 0.267 0384 0.925
(g/cow/day)

Table 9.14 Performances of dairy cows in Trial II (Treated bagasse)

E 1.0 NRC E 1.1 NRC SEM
P10 P11 P10 P11 E P E*P
p

Milk yield (kg/cow/day) 12.82 1133  11.55 10.87 1.09 0276 0.177 0.611
Fat yield (g/cow/day) 585 501 559 476 58 0.489 0.050 0.915
Protein yield (g/cow/day) 403 370 389 363 34 0.703  0.196 0.948
SNF yield (g/cow/day) 1,111 974 1,021 948 102 0396 0.168 0.672
Totsl solid yield (g/cow/day) 1,699 1,475 1,575 1,422 155  0.413 0.101 0.749
% Fat 4.57 443 4.82 4.37 0.28 0.646 0.158 0.437
% Protein 3.15 3.27 3.35 3.33 0.13  0.155 0.586 0.468
% SNF 8.68 8.62 8.80 8.70 0.18 0431 0.511 0.895
% Total solid 13.27 13.05 13.58 13.05 039 0574 0.191 0.574
Final liveweight (kg) 444 416 422 430 263  0.814 0.587 0.351
LW change (g/day) 274 -571  +149 +36 278  0.016 0.309 0.644
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Table 9.15 Nutrient composition of TMRs used in Trial III (Treated rice straw)

Nutrient’ Energy 0.9 NRC (1988) Energy 1.0 NRC (1988)
Protein 0.9 Protein 1.0 Protein 0.9 Protein 1.0
%

Dry matter 70.26 70.23 72.19 71.79
Crude protein 15.51 17.07 14.64 16.20
Ether extract 2.32 2.14 2.66 2.48
Crude fibre 28.77 28.81 26.04 26.63
Acid detergent fibre 30.31 30.33 27.18 27.80
Neutral detergent fibre 53.02 53.36 47.68 48.97
Total digestible nutrient 57.52 57.19 61.18 60.23

" Mean of 4 weekly composite samples, each prepared from 7 daily samples.

Table 9.16 Nutrient composition of TMRs used in Trial IV (Treated rice straw)

Nutrient’ Energy 1.0 NRC (1988) Energy 1.1 NRC (1988)

Protein 1.0 Protein 1.1 Protein 1.0 Protein 1.1

%



64

Dry matter 73.16 72.56 74.36 74.27
Crude protein 16.93 17.71 15.43 16.98
Ether extract 2.31 2.19 2.53 2.40
Crude fibre 23.50 24.18 21.95 22.37
Acid detergent fibre 24.00 24.82 22.08 22.59
Neutral detergent fibre 44.29 45.82 40.90 41.97
Total digestible nutrient 62.89 61.47 65.53 64.44

" Mean of 4 weekly composite samples, each prepared from 7 daily samples
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Table 9.17 Feed intake of cows in Trial III (Treated rice straw)

Energy 0.9 NRC Energy 1.0 NRC SEM

P 0.9 P1.0 P 0.9 P1.0 E P E*P
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Dry matter (kg/cow/day) 8.14 8.06 9.25 9.01 039 0.078 0.782 0.888
TDN (kg/cow/day) 4.75 4.65 5.74 5.51 034 0.071 0.738 0.891
Crude protein 1,263 1,376 1,354 1,460 85 0.610 0.277 0.815
(g/cow/day)

Table 9.18 Performances of dairy cows in Trial III (Treated rice straw)

E 0.9 NRC E 1.0 NRC SEM
P09 P1O P09 P1.0 E P E*P
1Y

Milk yield (kg/cow/day) 8.06 8.45 9.41 9.35 0.87 0.196 0.688 0.516
Fat yield (g/cow/day) 326 346 416 387 23 0.264 0.995 0.726
Protein yield (g/cow/day) 273 260 289 309 27 0.160 0.532 0.779
SNF yield (g/cow/day) 671 713 832 766 78 0.204 0.586 0.396
Total solid yield (g/cow/day) 998 1,059 1,200 1,153 107 0.205 0.586 0.396
% Fat 4.00 4.16 4.27 4.35 023 0946 0.281 0.537
% Protein 3.11 3.02 3.40 3.27 0.12 0.584 0.759 0.390
% SNF 8.27 8.38 9.19 8.24 0.12 0.652 0.525 0.222
% Total solid 12.27 1255 1346 12.64 028 0.794 0.531 0.966
Final liveweight (kg) 391 374 377 381 13 0.606 0313 0.227
LW change (g/day) -946  -1,136  -232 -90 187  0.089 0.119 0374

Table 9.19 Feed intake of cows in Trial IV (Treated rice straw)



66

Energy 1.0 NRC Energy 1.1 NRC SEM
P10 P11 P10 P11 E P E*P
P
Dry matter (kg/cow/day) 9.76 9.43 10.76  10.55 0.43 0.103  0.669 0.929
TDN (kg/cow/day) 6.17 5.84 7.11 6.87 0.38  0.087 0.605 0.930
Crude protein 1,652 1,670 1,660 1,791 89 0.614 0.562 0.661
(g/cow/day)
Table 9.20 Performances of dairy cows in Trial IV (Treated rice straw)
E 1.0 NRC E 1.1 NRC SEM
P10 P11 P10 PI1.1 E P E*P
p

Milk yield (kg/cow/day) 7.55 6.16 8.63 7.84 092 0576 0.711 0.760
Fat yield (g/cow/day) 339 262 323 321 33 0.476 0.206 0.813
Protein yield (g/cow/day) 221 203 262 245 25 0.181 0.552  0.980
SNF yield (g/cow/day) 591 491 571 647 73 0.408 0.698 0.553
Totsl solid yield (g/cow/day) 930 754 894 969 103 0414 0.492 0.619
% Fat 4.63 4.16 4.45 4.51 021  0.554 0.237 0497
% Protein 3.19 3.28 3.55 3.74 0.16 0.128 0.880 0.933
% SNF 7.69 7.63 6.64 8.26 0.14  0.079 0.900 0.104
% Total solid 12.33  11.80 1242 12.78 0.62 0.131 0.282 0.133
Final liveweight (kg) 400 381 405 394 14 0.675 0.467 0.829
LW change (g/day) +387 442 +407  +650 204  0.287 0.874 0.331
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M15197 9.21 Multiple regression equation between milk yield (kg/day) or NE, (Mcal/day), and NEL

(Mcal/day), RDP (g/day) and UDP (g/day)

Multiple regression equation R
Milk yield = 1.448 + 0.541NEL 0.70
= 9.269 + 1.018NEL — 0.027UDP 0.82
= 13.315 + 0.734NEL + 0.018RDP — 0.061UDP 0.87
NE, = 0.753 + 0.434NEL 0.74
= 6.121 + 0.796NEL — 0.019UDP 0.84
= 8.364 + 0.61 INEL + 0.010RDP — 0.038UDP 0.87

Data were pooled from 4 experiments
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Table 9.22 Partitioning of net energy intake of experimental cows in Trial I (Treated bagasse).

Energy level Energy 0.9 NRC (1988) Energy 1.0 NRC (1988)

Protein level Protein 0.9 Protein 1.0 Protein 0.9 Protein 1.0

Mcal/day



Total NEL intake
NE

M

NE

L

NE,
NE retention
NEL intake - NE,,

Efficiency

19.26
7.70
10.22
0.83
11.05
11.56
0.96

70

19.66
7.65
9.56
-0.13
9.43
12.01
0.79

20.46
7.46
10.64
-0.24
10.40
13.00
0.80

20.65
7.75
10.28
0.62
10.90
12.90
0.85

All calculation based on NRC (1988)

Total NEL intake = (0.0245%TDN —0.12) x kgDM intake/day

NE,, = 0.08LW""

NE, =[0.3512 + (0.0962 x %Fat)] x kg milk/day

NE; = 5.12 x kg Gain/day; = 4.92 x kg Loss/day

NE retention = NE, + NE

Efficiency = NE retention/(NEL intake — NE,,)

Table 9.23 Partitioning of net energy intake of experimental cows in Trial II (Treated bagasse).

Energy level Energy 1.0 NRC (1988) Energy 1.1 NRC (1988)
Protein level Protein 1.0 Protein 1.1 Protein 1.0 Protein 1.1
Mcal/day

Total NE intake 20.46 19.28 20.30 20.05
NE,, 7.78 7.47 7.42 7.53
NE, 10.15 8.77 9.39 8.36
NE, -1.32 -2.80 0.78 0.21
NE retention 8.83 597 10.17 8.57
NE intake - NE,, 12.68 11.81 12.88 12.52
Efficiency 0.70 0.51 0.79 0.69

All calculation based on NRC (1988) , As in Table 9.22
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Table 9.24 Partitioning of net energy intake of experimental cows in Trial III (Treated rice straw).

Energy level Energy 0.9 NRC (1988) Energy 1.0 NRC (1988)
Protein level Protein 0.9 Protein 1.0 Protein 0.9 Protein 1.0
Mcal/day

Total NE intake 10.49 10.33 12.75 12.21
NE,, 7.12 7.14 7.17 6.70
NE, 5.93 6.35 6.75 7.31
NE, -4.65 -5.59 -1.16 -4.45
NE retention 1.28 0.76 5.59 2.86
NE intake - NE,, 3.37 3.19 5.58 5.51
Efficiency 0.38 0.24 1.00 0.52

All calculation based on NRC (1988) , As in Table 9.22

Table 9.25 Partitioning of net energy intake of experimental cows in Trial IV (Treated rice straw).

Energy level Energy 1.0 NRC (1988) Energy 1.1 NRC (1988)

Protein level Protein 1.0 Protein 1.1 Protein 1.0 Protein 1.1

Mcal/day
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Total NE intake 13.87 13.07 15.93 15.39
NE,, 7.09 6.89 7.13 6.95
NE, 591 4.48 6.73 5.99
NE, 1.97 0.25 2.11 3.34
NE retention 7.88 4.73 8.84 9.33
NE intake - NE,, 6.78 6.18 8.80 8.44
Efficiency 1.16 0.76 1.00 1.10

All calculation based on NRC (1988) , As in Table 9.22

Table 9.26 RDP and UDP supply by TMRs, and RDP and UDP requirements by cows in Trial 1.

Energy level Energy 0.9 NRC (1988) Energy 1.0 NRC (1988)
Protein level Protein 0.9 Protein 1.0 Protein 0.9 Protein 1.0
g/day

RDP requirement 1,060 1,096 1,143 1,154
RDP supply 1,280 1,391 1,321 1,411
Deficit/surplus +220 +295 +178 +257
Protein supply by MCP 1,178 1,218 1,270 1,282
Total protein required (AP,) 1,168 1,121 1,187 1,206
Protein required from UDP 415 341 374 385
Equivalent to dietary UDP 785 646 709 730
UDP supply 610 654 644 681
Deficit/surplus -175 +8 -65 -49

All calculation based on NRC (1985; 1988)

RDP requirement = MCP/0.90

MCP = 6.25 (-30.93 + 11.45NEL)

AP, =AP_+ AP+ AP,

AP_= [(EUP + DPL)/0.67] + MFP = [ (2.75LW0.5 + 0.8LW0.6)/0.67] + 0.03DMI

AP, = [(g milk protein/kg milk)/0.65] x kg milk

AP, = 18L.5 g/kg Gain; 160 g/kg Loss

Table 9.27 RDP and UDP supply by TMRs, and RDP and UDP requirements by cows in Trial II.

Energy level Energy 1.0 NRC (1988) Energy 1.1 NRC (1988)

Protein level Protein 1.0 Protein 1.1 Protein 1.0 Protein 1.1

g/day
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RDP requirement 1,144 1,065 1,187 1,116
RDP supply 1,387 1,477 1,295 1,369
Deficit/surplus +243 +412 +108 +253
Protein supply by MCP 1,271 1,183 1,319 1,240
Total protein required (AP,) 1,120 999 1,167 1,083
Protein required from UDP 307 242 322 290
Equivalent to dietary UDP 581 458 611 549
UDP supply 688 720 670 680
Deficit/surplus +107 +262 +59 +131

All calculation based on NRC (1985; 1988) , As in Table 9.26

Table 9.28 RDP and UDP supply by TMRs, and RDP and UDP requirements by cows in Trial III.

Energy level Energy 0.9 NRC (1988) Energy 1.0 NRC (1988)
Protein level Protein 0.9 Protein 1.0 Protein 0.9 Protein 1.0
g/day

RDP requirement 583 562 762 647
RDP supply 809 883 874 942
Deficit/surplus +226 +321 +112 +223
Protein supply by MCP 524 505 685 647
Total protein required (AP,) 716 704 860 769
Protein required from UDP 380 380 421 354
Equivalent to dietary UDP 720 720 798 672
UDP supply 454 493 480 518
Deficit/surplus -266 -227 -318 -154

All calculation based on NRC (1985; 1988) , As in Table 9.26

Table 9.29 RDP and UDP supply by TMRs, and RDP and UDP requirements by cows in Trial IV.

Energy level Energy 1.0 NRC (1983) Energy 1.1 NRC (1988)

Protein level Protein 1.0 Protein 1.1 Protein 1.0 Protein 1.1

g/day
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RDP requirement 939 878 1,119 1,074
RDP supply 1,077 1,082 1,088 1,172
Deficit/surplus +138 +204 -31 +98
Protein supply by MCP 845 790 1,008 966
Total protein required (AP,) 815 748 849 825
Protein required from UDP 274 242 204 206
Equivalent to dietary UDP 520 460 387 391
UDP supply 575 588 572 619
Deficit/surplus +55 +128 +185 +228

All calculation based on NRC (1985; 1988) , As in Table 9.26
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Table 10.1 Evaluation of energy value from DMD
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Feeds %DMD DE" %TDN"  %TDN” DE” NEL”
(Mcal/kgDM) (Mcal’/kgDM)  (Mcal/kgDM)
Untreated rice straw 52.1 2.21 50.1 52.5-52.9 2.31-2.33 1.16-1.18
5%Urea treated rice straw 58.4 2.50 56.7 58.1-59.1 2.56 1.30
5%Urea treated rice straw + SBM 57.9 2.48 56.2 59.2 2.61 1.33
6%NaOH treated rice straw 64.2 2.77 62.8 60.6 2.67 1.36
Untreated bagasse 46.0 1.93 43.7 48.4-52.6 2.12-2.30 1.07-1.10
6%NaOH treated bagasse 61.0 2.62 59.5 50.2 2.21 1.11

Y Jseiiunnaumsaase il DE (Mcal/kgDM) = 0.043%DMD - 0.114 (Minson and Milford, 1966)
DE (Mcal’kgDM) = 0.042%DMD + 0.219 (Butterworth, 1964)
DE (Mcal/kgDM) =0.046%DMD —0.158  (Moir, 1961)
1 kgTDN =4.409 McalDE (NRC, 1988)

2/
From the present research

mydsziiunainianasaulumiie TDN Minauelvi (Weiss ef al,, 1992) Fganan
msnlasuzyialanlindanuld denuinnduiandinudls 1dun CP, EE, NDF uag NEC
Y
LATMSMUINADIATIDG True digestibility Vo lawuziiugale wavesmsmuiauanas 131y
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. [0.3512 + (0.0962 x %Fat)] x kg milk/day
NE,, = 5.12 x kg Gain/day; = 4.92 x kg Loss/day

Table 10.2 Evaluation of TDN from proposed new energy concept (Weiss et al. 1992)
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Feeds Cp EE Ash NDF ADF ADL ADIN NDIN TDN

%

Untreated bagassel/ 140 047 171 87.6 546 9.62 013 016 49.1
(0.01) (0.06) (0.10) (0.24) (0.19) (0.09) (0.01) (0.01) (0.69)

6%NaOHtreatedbagassez/ .27  0.82 12.04 745 526 989 025 0.14 420
(0.06) (0.11) (0.23) (0.76) (0.58) (0.07) (0.01) (0.01) (0.36)

Untreated rice strawl/ 2.79 1.24 12.9 71.6 40.9 7.87 0.13 0.26 44.5
(0.14) (0.06) (0.34) (0.65) (0.35) (0.46) (0.01) (0.02) (0.84)

5%Urea treated strawi/ 6.62 1.81 11.0 78.2 46.0 9.44 0.27 0.45 43.6
(0.35) (0.08) (0.04) (0.34) (0.64) (0.29) (0.01) (0.02) (0.12)

Soybean meal” 473 162 713 127 333 149 0.71 1.04  82.6
(0.23) (0.09) (0.12) (0.59) (0.30) (0.03) (0.01) (0.02) (0.10)

Ground corn’ 82 45 191 167 239 159 466 100 89.1
0.07) (0.15) (0.08) (1.20) (0.35) (0.10) (0.01) (0.01) (0.23)

i / 3/
= n=8, n=4

Value in brackets are SE

Table 10.3 Comparison of NE,, proposed by NRC and those calculated from data in this report.

Trial NE,, = aLW""” % of NRC

I (Treated bagasse) 0.100 +25.48
II (Treated bagasse) 0.125 +56.58
III (Treated rice straw) 0.101 +26.24
IV (Treated rice straw) 0.072 -9.88

I + II (Treated bagasse) 0.113 +41.03
III + IV (Treated rice straw) 0.088 +9.82
I -1V (Treated bagasse + rice straw) 0.101 +26.11

4 ! ° 1 . A Aan [
o' 1dm1 NE, nag NE, ud1 i ldavesnaina1 NEL intake lamimae aunanlmiu

4 v
W& NE, navua 1heni 18 lldhauns

o NE,, (Mcal/day) = NEL intake — (NE, + NE,)
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a = unknown

LW = metabolic liveweight

1 { o [~ o 1 o 3 1% { %
wldam NE, dwnaldadudadiuny Lw"” dwaas3luaised 103 Falduen
o 3| 1 1 oa/’ ~q Y 9 o A ~Aq ¥
A uunasMInaasdges TIMInaasanlgyudeslsullenann ¥se msnaaeanly
9 [ 3| @ :/‘ 1
vhsimlsullgsaanivitlue s ety tazsunune 4 Minaaeigoy
1 A ¥ 1 [ A A 3 9 A = Y] 1
A1 a Ndazegizyidng 0.072 — 0.125 nseaaludosaziilodiouiy NRC (0.08) 53131
=< a1 ~ 1 (Y A A 3 9 A
~9.88 D4 + 56.65 HATUAUNALIN 4 NMINAABIERANINY 0.101 HIoAARIUTDEAY + 26.11 11D

MeUNTA 0.08 VDI NRC (1988)

v
g v

o o [~ { o
Tunsaifidossonsvnamsie NE, uag NE, iluliawi NRC (1988) fvua uazil
] Y Y v v

ou lynmatiuinrardaiiuy midnsed luiuluihuy wagmsfahminda Ingndoes

aw 3 dy dal Y Pl o ! () o Aq ¥
nnmsateasstineagiiiesdulan aumsmsinnear NE, dwmsuTauuiTiumhu
I A y D, o &
nanluamumsiaosg luiiesIneTaemsldnanass ldnemsinyasifuemsnerumamiu_ i

Y
I~ [
il uAil

NE, = 0.101LW""

M

Y 4 1
v A

A v
m3aveassinnewlsdeyasieilumsaieaumsinnea NE, ¥aldvoyasiunadu
9 1 < A 9 o ' @ ' ' < 9 I 9 P
96 yadoya tvzwarilunuamaiesdulumsiinnes NE, asna1 edrelsnamdinz 1 1dnad
v o 1 Y 1o AL = o ¥ o A 9 = o A
uazlimsiinen NE,, Tauiudesdu arsiimaihdeyamsnaassludnvazindendsiuiin

sawfuadeaumImsiiuesinan

10.5 msdszidivanunesmsldsfunenanssusnaglulaunitliunhunais
Tuwni 9 18117 51e@ue RDP and UDP supply 182 RDP and UDP requirement H§iti{84917
M3Us21uA CP degradability A2835 Nylon bag technique Apudsiiilynniiosaindoyai laain

¥ ~

2 k4 Y ]
myhdmaegasalianudundsge wagluueasadoidoyain 1Ann Nylon bag technique 11

U

=

9 . Yy 9 1 I ¥ o { yax g as a
AU exponential 17 Toyav1eya luanioldld M inere s udaunmsnaieds o1
19711/511n53 XBC Laboratory; Neway Excel (@rskov, 1995), 11/51n54 Curve fitting 1391 ua

Y
Tasunsu SAS (SAS, 1986) aziiulunsdivesmsidsziuauaiveslisAudeaihdoyaninvaien

' A ~ ) A 1o yy
LL“I’i’\Hﬂ?i’ﬁ’f)ﬂ’f)Hﬂ%%ﬁﬁlE)ﬁ‘;:ﬂ‘mlu‘b'@hlﬂ

10.6 1M1SNANATUAIU (TMR) NAISUHLI



80

d' d‘ 1 1 d‘d 9 1%

MINN 104 tag 3NN 10.5 vaasavilsznouvesemsasudunTmudoslsuilg
{ (% I [ o 5
AU (6%NaOH) tazhiivhadnuSulgegaunn (5%Urea) Wudimilsznovnan aalaldlu
1 v Y

nunaaodluuni 9 nandenaasslulasauunlmiuuhunais @szana 15 Alansu/driu)

o 1 = 1 1 a = 9y a 5} Ao = 9 9 1
TagthiAunaenINNguNINAaeea1ee wagiansannims mranamiuuiduiindoyald ediels

3 ' 29 Y A AN Y S o ) YA
N gasveseriisnavasuduil e luaunaaesi 1@t luseaimniun §904180ms

szanduiug wsoduasuliinuasniselaldnaaeqls

Table 10.4 Total mixed ration based on 6%NaOH treated bagasse

kg fresh | kgDM | %DM %CP %TDN | %ADF | %NDF
6%NaOH treated 62 52
bagasse 22 28
Soy bean meal 15 19
Ground corn 1 1
Minerals
Total 100 100 72.5 15.1 65.4 28.7 453

Table 10.5 Total mixed ration based on 5%Urea treated rice straw

kg fresh | kgDM %DM %CP %TDN | %ADF | %NDF

6%NaOH treated 60 48
bagasse 15 20
Soy bean meal 24 31
Ground corn 1 1
Minerals

Total 100 100 70.1 15.1 68.5 26.5 43.2
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