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Table 25 Chemical composition of untreated rice straw (DM basis).

Composition % Composition %
Dry matter 89.02 Ash 14.07
Organic matter 85.92 Neutral Detergent Fiber 72.15
Crude protein 334  Acid Detergent Fiber 45.23
Ether Extract 2.20 Acid Detergent Lignin 3.90

L3

Wt naldlunmasssa i aquistazamAm mmﬂnammnumw
'S"ttld']‘lﬂ‘) faDMB9-90%, CP22- -4.6 %, OM 80.9-82.7 %, NDF 73.8 - 85. 6%, ADF 52.4 -

63.1 %, ADL 3.12 - 5.24 % uazith 14 - 18 % (Cheva-lsarakul, 1991: qtylfﬁa.l l,l.a::l.qlm_,ﬁ'au,
2529; Promma et.al., 1985; iamasnwal 2542 uaz Wanapat 1985)59msfisneng 9 Ml ln

Lma.mﬂmua’muaammnwuﬁma FNAWHIANEN ﬂ'ﬁ"l’ﬁﬂﬂ u,a,msmmnm tludin aghals
nﬂmmw’mmﬂunﬁmaaauuaums,l'mn 85.92 % ‘D’Gﬁ’x?ﬂ')’]?’ltlﬂuﬂ‘ﬂﬂﬂﬂHG'IWTTEIEl

TWATN 817 - 828 % (Lm':anum, 2542, Cheva-lsarakul, 1991: Cheva-lsaraku!l and
Potikanond, 1986; Cheva-lsarakul and Cheva-lsarakul, 1984; yauaSaussyasan, 2529 uss
Wanapat, 1985) ﬁ’eiﬂﬁaamnﬂw‘lummmaaifﬁLt‘ﬁ@i’t %@LﬁwﬁLﬁmmﬂuaaﬁﬂiwﬂauu@iﬁ

ﬂﬂ’-ﬂﬂmuﬂlﬂ-ﬂﬂullﬂ’ﬂﬂﬂﬂu&ﬂﬂﬁFJ muumwﬂ*mm*ﬂm*mmaaauuauﬂimmnmmamaa
Nﬂﬂﬂﬂﬂ"ﬁmﬂlﬂB?N’]-ﬂﬂﬂﬂum\?ﬁﬂﬁﬂﬂwu@]%ﬁ]dﬁm%‘ﬁﬂdﬂ%ﬂﬂﬂﬂﬂ&l’ﬂ&l&ﬂﬂ%ﬂ M oM ln

mmmmuaamﬂaaaﬂuﬁmmmaﬂsxnaummwmmma (NDF, ADF uaz ADL) FaSieeian

Y
TNIWaNaUn Cheva-lsarakul (1991), Cheva-lsarakul and Potikanond (1986), Cheva-
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Isarakul and Cheva-isarakul (1984), yauaun wazyaa (2529) uaz Wanapat (1985) uaad
Nigmsslanduinfaunliunin
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-Tab[e'26 Crude protein percentage of fresh and sun-dry urea —treated rice straw (UTS)

being treated with different levels of urea and different duration(% DM basis).

Urea Duration Fresh UTS Sun dry UTS
(%) (days) 7 14 21 Avg. 7 14 21 Avg.
4 17.48 1815 1560  17.20° 9.94 842 675 840
5 1832 1861 1758 1817 1214 1044 805 1022°
6 2304 2016 2087 2136 121 9ee 1035 1042
Avg. 19.73" 1897 18.02" 1891 11100 955" 839" 968

Interaction (Urea level X Duration) Fresh UTS P = 0.208, Sun dry UTS P = 0.150.

. Means with different superscript in the same colurnn differ significantly. (P <0.05) .

¥ Means with different superscript in the same row differ significantly. (P < 0.05)
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Table 27  Percentage of urea remaining after drying of rice straw being treated with

different levels of urea and different duration (DM - basis).

Urea level Duration (days) Avg.
(%) 7 14 21

4 1.21 0.25 0.54 0.67°

5 1.72 1.28 0.76 1.25°

6 1.77 1.32 1.11 1.40°

Avg. 1.57" 0.95 0.80° 1.10

Interaction (Urea level X Duration) P =0.100

* Means with different superscript in the same cofumn differ significantly. (P < 0.08)

™ Means with different superscript in the same row differ significantly. (P < 0.05)

@y o " & . " o
Q:Lﬁu"lﬂ'nmmunwnaLﬂunmmmum‘lﬁ’ﬁﬂﬁwmmﬁaanluﬂwuaﬂm Tay
manandwas 21 Tu uzlL‘sﬂmﬂauaum’m’rmumﬂumm 7% ammuumﬂm (P<0.05)
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3. wafiiidaasddsznavrasuisinag

N’wmm‘lumummunmw NDF, ADF uss ADL lnﬂmmnuw'wmuﬂm‘m
Thp) ?ﬂummﬂLsuw‘lwunmo’lumamamﬂﬂ?na:u'um ADF ugz ADL udnsldgide 6 % 4
Hal# NDF Gl'lﬂ‘?l’lﬂ']"ﬂ‘ﬁﬁlﬁ&l 4uaz 5% athailiday (P<0.05) dwsurseziaanmmndnlas
Wasis NDF usz ADL udmswaingt 21 W 1l ADF ganhmswiin 7 uaz 145 afhafliiy

mﬂm (P<0 05) (@rmm 28) H9ANRBINLTIENIUY DY Wanapat et af. (1983)

Table 28 - Percentage of neutral detergent fiber, acid detergent fiber and acid detergent
fignin after drying of rice-straw being treated with different levels of urea and

-different duration (DM - basis).

Urea (%) . NODF (%) ADF (%) ADL (%)
Day 7 14 21 Avg. 7 14 21 Avg. 7 14 21 Avg.
4 7283 7189 7370 72.87° 4500 4516 4729 4582 360 353 364 3.59
7328 7302 7327 73.49° 4630 4553 4633  46.05 344 390 327 354
6 7204 7155 7160 7173 4470 45056 4632 4536 352 335 387 3.58
Avg. 7275 7249 7286 7260 4533° 45.25° 4865 4574 352 359 359 357

Interaction {Urea level X Duration) NDF P = 0.581, ADF P =0.441, ADL P=0.027.

*® Means with different superscript in the same column differ significantly. (P < 0.05)

¥ Means with different superscript in the same row cliffer significantly. (P < 0.05)
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Table 29  Percentage of dry matter disappearance of urea-treated rice straw at

various incubation time.

Sample Incubation time (hours)

0 4 12 24 48 72 96
Untreated -0 14.22 16.11 2876 42.08 6151 59.07 6992
4 % Urea for 7 days 15.09 1558 28.68 46.91 6297 6946 7233
14days 1521 17.30 33.86 46.27 67.81 70.87 73.98
‘ 21.days 1509 1592 31.40 43.08 66.92 73.76 73.65
5% Urea for 7 days 14.58 15.82 2571 43.03 6505 68.94 72.11
| 14 days 1450 16.26 3220 47.67 64.88 7291 7503
21days 14.71 16.50 30.45 3768 69.36 7256 | 75.65
6 % Urea for 7 days 16.81 1747 31.96 41.17 67.80 68.60 74.66
14days 1585 18.03 3578 50.76 6871 7239 76.23
21days 17.561 18.02 3289 4896 68.68 7158 76.39
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Table 30  Degradation characteristic of urea-treated rice straw incubated in situ.

Sample: a B c L A B A+8B

N @Fraction/tr)  (hr.) ( % }

4% Ureafor 7 days 197 6863 0050 413 14.87 5573 70.60

14 days 80 6880 0051 430 1440 5520 69.60
21 days B0 6880 0.051 430 1440 5520 69.60
5% Ureafor 7 days .80 68.80 0.051 430 1440 5520 69.60

14 days 1.93 71.60 0.044 410 13.93 59.67 73.60

21 days 26 7230 0052 360 | 14.80 60.10 74.90

6% Ureafor 7 days 286 7230 0.052 360 14.80 6010 74.90
| 14 days 447 69.77 0.049 367 1567 5850 74.17

21 days 54 68.50 0.047 370 16.10 57.70 73.80

Table 31" Potential degradability (A + B) of urea-treated rice straw (%).

Urea level Duration (days) Avg.
(%) 7 14 21
4 70.60 69.60 ~ 69.60 69.84°
5 69.60 73.60 74.90 172,60
6 74.90 S 7447 73.80 74.24"
Avg. 7161™ 72.38"™ 72.70" 72.23

Ir‘lteraction (_Urea level X Duration) P =.200

** Means with different éuperscript in the same colurnn differ significantly. (P<0.05) .

™ Means with different superscript in the same row differ significantly. (P<0.05)
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Table 32 Temperature inside total mixed ration bags during storage (°C).

Time Room
TMR 1 TMR2 TMR3
(hrs) Temperature

0 275 4 24 24
4 22 26.7 28.1 27

8 22 © 27.3 28 29
12 22 28 26 29
16 25 29 25.4 27
24 275 28.8 27 26
36 21 26.1 25 26
48 22 26 25.5 24
60 21 25 24 24
72 (3 days) 22.5 26.1 24 24
9% (4 days) 27.5 27 242 25
120 (5 days) 26 27 26.2 26.1
144 (6 days) 30 27.5 .27 26.6
168 (7 days) 28 28 275 27
192 (8 days) 30 28 28 24.5
216 (9 days) 31 26 245 25
240 (10 days) 32 o1 27 26.5
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Table 33 Organoleptic test score and acidity of total mixed ration composed of different

roughages and being kept at different duration.

Organoleptic test score Acidity (pH)
Duration  TMR 1 TMR2  TMR3 TMR 1 TMR2  TMR3
(wk.) Avg. ' Avg,
0 20.00" 20000 20000  20.00° 7.97 8.24 8.53 8.25"
1 13.83° 15777 15577  15.06° 5.50 5.55 5.82 5.62"
2 14.33° 1583 158" 1533 5.53 5.54 5.69 5.58"
3 13.50° 1513° 1857 1507 493 5.41 5.51 5.26°
Avg, 15.42™ 16.68" 16,99 16.36 6.00" 6.18” 6.39" 6.18

Interaction (Urea leve! X Duration) organoleplic test score (P = 0.01), acidity (P = 0.45)

b Means with different superscript in the same column differ significantly. (P<0.01)
¥ Means with different superscript in the same row differ significantly. (P<0 01)

Means with different superscript among treatment-combination differ s:gmficantv‘y {P<0.01)
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Table 34 Dry matter loss of total mixed ration composed of different roughages and

being kept at different duration (%).

Duration (wk.) TMR 1 - TMR 2 TMR 3 Avg.

1 1.05° 0.0061° 0.0078° 0.6546°
2 4.64' 0.0046° 0.0055° '1.5500"
3 467 0.0079° 0.0069° 1.6616"
Avg. 375 0.0062" 0.0067" 1.2554

Interaction (Urea level x Duration) P = 0.0001

Means with different superscript in the same column differ s.'gmf carntly. (P<O o1}
Means with different superscript in the same row differ significantly. (P<0.01)

23
Means with different superscript among treatment-combination differ significantly. (P<0.01)
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Table 35 Content of organic acid in total mixed ration composed of different roughages and

being kept at different duration (% fresh basis).

Treatment Duration (wk.) Avg,
0 1 2 3
Acetic acid
TMR 1 093% 095" 1.85' 1.00% 1.18*
TMR 2 0.55° 0.62° 0.51° 0.94" 0.66°
TMR 3 090%  0.04% 1.307 0.917 1.01%
Avg. 079° 0.84° 1.22° 0.95% 0.95
Lactic acid
TMR 1 0.23° 0.53° 0.22° 2.80° 0.94"
TMR 2 0.38° 1.82' 2.06’ 257 1.71"
TMR 3 0.46° 1.83" 1.90' 2.46" 1.66"
Avg. 0.36° 1.39° 1.39° 2.61° 1.44
T™R 1 0.00° 0.23° 1.16 0.42° 0.45
TMR 2 0.02° 0.06* 0.33% 0.06° 0.12
T™R 3 0.00° 0.00° 0.00° 0.00* 0.00°

Avg. 0008 009"  0497°  0.160°  0.191

Interaction (Urea level X Duration) Acetic acid {P = 0.02), Lactic acid (P = 0.001), Butyric acid (P ={.001)

aoe Means with different superscript in the same row differ significantly. (P<0.01)}
2 Means with different superscript in the same column differ ér‘gniﬂcanﬂy. {(P<0.01)

% Means with different superscript in the same column differ significantly. (P<0.05)
1234

Means with different superscript among treatment-combination differ significantly. {P<0.01)
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Table 36 Ammonia content in total mixed ration composed of different roughages that

being kept at different duration (% fresh basis).

Duration (wk.) TMR 1 TMR 2 TMR 3 Avg.
0 0.0830™ 0.1599° 0.2459' 0.1662"
1 0.1430° 0.0830™ 0.2360" 0.1540°
2 0.0656 0.0730° 0.1928" 0.1105"
3 0.0922™ 0.0638° 0.0630" 0.0730°
Avg. 0.0984" 0.0349" 0.1844" 0.1259

Interaction (Urea level x Duration) P<0.0001

b Means with different superscript in the same column diffier significantly. (P<0.01)
mMeans with different superscript in the same row differ significantly. (P<0,01)
1234 Means with different superscript arnong treatment-combination differ significantly. (P<0.01 )
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Table 37 Nutrient content of total mixed ration composed of different roughages that being kept at

different duration.

Protein (%) * Neutrat detergent fiber (%) * Acid detergent fiber (%)
Duration  TMR 1 T™™R2 TMR3 TMR 1 TMR2 TMR3 TMR 1 TMRZ TMR3

{wk.) ) Ava, Avg. Avg.
o 16.61 1572 1698  16.44™ 48,19 5830 5752 54.00° 24.00 2944 3170 28.38™
1 1633 1574 1764  1650™ 46.03 5036 65199 49.45° 2562 2877 3139 28.59™
2 16,28 1606 1686  16.40™ 4807 4876 48082 4861 26.33 2796 2873 2767
3 1617 16.09 1697  16.41™ 4457 4708 4758 4641 2479 2774 2848  28.90™

Avg, 16.36° 1590 17.11" 1646 46.22° 5112 5157 4962 2518° 2848" 2099' 27.89

Interaction {Uirea leval X Duration} Protein (P = 0.468), NDF (P = 0.043), ADF (P = 0.605)

abe Means with different superscript in the same column differ significartly. (P<0.01)

j‘yz:'lfiean.s with different superscript in the same row differ significantly. (P<0.01)
*NDF and ADF are ash free.



62

AMAMNIIDINT

] 1 a8 = e P 1 [
aflmmﬂamﬁmmmaﬂ‘lﬂmaoam‘%‘mﬂn (IVOMD) ianmaaTalnaig winny 55.88

]

61.50 U8z 67.59 % FwFLaiiaf 1, 2 uaz 3 enacay «ma"mu‘l@mmﬂmﬂwnmjn fi3ei
#1 IVOMD geanann udillafiu$nmnly 1, 2 uss 3 &Ua wu IVOMD aﬂmlmnnamm
smuhlaviwahnewherfievasesmsasumuiuszszom Juadam IVOMD LAZFWRS
aw WeszmznameALShswwig fi’i@‘i’andndauﬁwmﬁ‘lunéjuﬁ 2 uaz 3 uAfMAINaN
né’nammém%’nmjuﬁ 1 Toagfiszoznmmady 1, 2 uaz 3 e fidr VOMD éhniaeu
wisalnsiadafiibandy (P<0.05) uatewrriiod 3 e IVOMD gan whaf 2 uaz 1
athafilbiddy (P<0.01) fsmnanil 38 senrdasrmsfinundnnmsterlglngtam s vas
IF uar atue (2545) ﬁwuiﬁwﬂmﬁngﬁu 6 %ilén IVOMD gamiwhewin 5 uaz 4 %
NG simsdenldvesBuriyngrinmmeseduaSilganhitnamunmsgnmly
IIMTtNUTAIe g W §ead (2543) ﬁﬁnﬂﬁ‘lmﬂﬁanLLazsﬁ'\ﬁmTwammmﬁ'nﬁnﬁ'u
i wudhd IVOMD ifise 5238 % STV (2544) wuimtgﬁg%ﬂﬁ'nﬁuﬁ'umniﬂmai'l
IVOMD 55.55 % ussunua (2544) fimurndnlnansng IVOMD s 53.82 % Lymiw udlng
wevitlunssiwndnhuruhinfignmles 1vson (2545) A% IVOMD §9fly 62.30 % Yot
mawmlummnmauq asnshufhuiosemmmenuiiissainaiie) swgsem ME was NEL
‘LummsnaumumunwaulwnuLLuaTuuaan'iﬂwLnu"l'ﬁ’ 1, 2 Wsz 3 FUSW uszeTiiad 2
uas 3 UwAIU ME uay NEL ganhufiaf 1 lovafiafl 3 HAWa ME uas NEL FIni
wfiafl 2 uss 1 (P<o. 01) uae Luamaunuﬂumuauﬂﬂnm'l,ummmmumﬂmo=] 9N
maﬂuwammmsnauﬂmmuquwunﬂﬁﬂum ME usz NEL Indifinery aensdl (2543)
’INN ME sz NEL 2.48 uaz 1.42 Mcal/kgDM 13701 (2545) 2.67 wax 1.55 McalkgDM unua
(2544) ARFWNTL 2.22 usz 1.28 Mcal/ngM FAIY ME uaz NEL musey usgsnhaugy

(2544) ﬂwuiﬂﬂmﬂiﬁ%&!ﬂﬂﬁml’ﬂﬂﬂ 'W'Iﬂ"lﬂ&l ME uaz NEL g 1.92 uas 1.10 Mcal/kgDM
Lmuu



63

Table 38 In vitro organic matter digestibility, (IVOMD) metabolizable energy (ME} and net energy
for lactation (NEL) of totai mixed ration composed of different roughages that being

' kept at different duration.

Treatment Duration (wk.) Avg.
0 1 2 3
WOMD (%)
TMR 1 55.88'°  53.49% 47.23° 46.65° 50.81"
TMR 2 61.537  62.34" 6246 63.417 62.43"
TMR 3 67.59" 66.79" 65.87" 66.41" 66.66°
Avg.  61.66° 60.87% 58.52° 58.82° 50.97
ME (McallkgDM)
TMR 1 207 1.98% 1.76° 1.75° 1.89*
TMR 2 220" 226" 227" 232" 2.26"
TMR 3 246" 243" 2.42" 2.46' 2.44°
Avg. 224" 222™ 2.15% 2.18™ 2.20
NEL (MeallkgDi)
TMR 1 1.20"% 1.13% 0.87° 0.96° 1.06"
TMR 2 130 1.34" 1.35 1.38" 1.34"
TMR 3 1.49" 1467 1.45 1.48° 1.47°
Avg. 133" 1.31% 1.26™ 127" 1.29

Interaction {Urea X Duration) IVOMD (P = 0.01), ME {P=0.01), NEL {P = 0.01)

e Means with different superscript in the same column differ significantly. {P<0.05)

¥ Means with different superscript in the same row dfiffer significantly. {P<0.01)

123
Means with different superscript among treatment-combination differ significantly. (P<0.01)
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Table 39 Chemical composition of 6 % urea-treated rice straw (DM-basis).

DM OM EE  Nitrogen CP NDF ADF  NFc* Ash GE

% DM-basis {McalkgDM)

5738 8460 260 2.89 1224 68,17 4613 1.59 1640 3.56

Note:  CPwas analyzed from wet sample; NDF and ADF are ash fres.
* NFC (%) = 100 - % EE - % CP - % NDF - % Ash
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ey @ f1a DM 44 - 58 %, OM 82 - 84.3 %, NDF 60.6 - 83. 38 % waz Lth 11 - 20 % Lgiein CP
uaz NDF ensuanshafiwthatilasinantnemmenesanaiio iz P sndhashilusnmea
LtﬁunenqmﬂammﬁmﬂwﬁﬂﬁamnmnLtﬁ’ac‘%avluiﬂitﬁ;uunamu1ﬁs~Lﬁﬂ'hﬂ,mﬂmaa NH, ¥h
lhe CP aane (3w uaznmue, 2545) daueh NDF maLtﬂnmanmuma’mmumamum’mnn
fieran vnifufealasersneeslaudununfiesli ADF Las NDF § uél OM ¢

(Wanapat and Kongpiroon, 1988)
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2. ﬂ‘%mmﬁ'ﬂquﬁ’aﬁﬁﬂﬁ'

Iﬂmmmﬁuw’wﬁﬂ’nﬁ@Lﬂu’i’mquﬁ'ﬂﬁ' 3.82 - 7.01 nn./iu riadauiu 0.89 - 1.46 %
(Wi 1.07 %) vasviming (@171971 40) %ﬂtﬂuﬁmmﬁﬁauﬁﬂaﬁmﬁmﬁﬂuﬁ’umwﬂaaaﬁ'u
191 Wongsrikaeo and Wanapat (1985) wuhnszfefumuanfiushmdingSe 6 % ot
2.03% asimiing wia Wanapat et al. (1986, 814las Wanapat, 1990) fimanuiilasn
ﬁufﬁutﬁm‘lwammmﬁuﬂwﬂﬁhm‘%u 5 % feanTulaquiale 2.6 % vawbmings ffians
Lﬂumﬂnﬂ@umumwmmma ua,'[ﬂwummmaamm'mnummmmmmmwm‘lm
m'ﬂﬂuwaLﬂumﬂwumﬂmmmauaummﬂunummmmuﬂnm*lwﬂ wanniigsenaiiios
mmn‘[ﬂﬂ'l’ff’lun'r:ﬁnmmﬂu‘[ﬂuuumn"luauﬂawaﬂaam{[nmmwmtwamsmn*’ﬂmm
Wi fndidotiuemslglsisnniin LLﬂ..ﬁl‘]ﬂﬂ'ﬁﬂﬂl:ﬂﬂU’)@mﬂiJ'ﬁuﬂﬂ%Iﬂﬂl‘fiTﬂﬂﬂﬂﬂﬂ‘ﬂﬂuﬂWU
anlﬁmmaﬁm‘mnu”lﬂﬂmﬂmmnum Whiil 091 - 113 % wasthmindudutu (nsans,
2543 ; 8N4, 2543 ; unzunuR, 2544) dsznauiudefinraniwmingavessailumenas
ﬂ%ﬂﬁﬁwud'}'laj”lﬁ’ammwiaa‘m'lﬂ I,Lﬁm'iﬂﬂﬁﬁuw'mﬁ’nﬁﬁnm%u'luﬂ%mmﬁundﬂ‘lﬁ'%'u
Tmmwmwa@amsmwﬂw usztafisugalulasiomiann 3 Teagzwie 678 — 12.35
n5N/3% fhe

Table 40 Live weight, nitrogen balance and voluntary feed intake of urea-treated rice

straw by dry cow.

Cow Initia) Final Body wi. N-balance Voluntary feed intake (DM-basis)
No. weight weight {(BW) (g/day)
(kg) (k) (kg) . (KgDM/day) (% BW) (kg ™)
1 506.83 508,00 507.42 6.78 5.10 1.01 47.70
2 474.33 48550 479,92 C 12,35 7.01 1.46 68.36
3 434.67 42050 427,58 8.75 3.82 89 - 4082
4 453.67 46317 458.42 8.59 423 02 42.70
Mean . 467.38  469.29 468.34 9.12 5.04 1.07 49.84
sD +2675 L3232 tooo4 t2.02 +1.23 t¢23 *10.99

Q - l{ [ L
3. Fudszdnsnmsdenld
[ =, t{ " o/ Qe w = r-§ as o =4 A
wuhaudssinsnisseriduas wguis SunTedean ludu Tusiiu uanifialy (NDF)
ar & g ) e o A
wasvhawiing(3e 6 % luasolt iy 58.63, 66.08, 60.69, 54.82 uas 77.96 % sUSIGL

o ! R - a
(@ 41) gdn'nw'w”lwungﬁﬂﬂ Wanapat and Kongpiron (1988) TENIUWIIAGURY
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owrfieian, NDF sz ADF daléifing 44.8 — 459, 51.3 - 54.0, 51.1 — 59.2 Uz 46.2 —
o o ' ' o v o o & X4 o

50.50% ewden wasgenhmsdasldsmhsbiningSolumeemtug eilidasnda
o o a o § o . ° ' et = A g ¥ ow )
winWmeGaIElERus: lignocellulose anyhaeld msdesldlafuin anmadagands

TIWUBS Wongsrikeao and Wanapat (1985) ﬁlﬁnnﬁamaﬁuw’lmﬁ'ﬂgﬁu 6 % WsWLT
t s A‘ [} h a 2

DMD 1214 55.4 % uaz Wanapat (1987) wuhlulanwiugiwiias ﬁn’umas”l@mamql,ma

auneIan waz NDF 53.3, 64.0 LT 66.3 % snudndiu Mafiseuens q ldendaruenaiias
Qe = =, s fd' L7
NNV R uaesilavaidn ilinaass

Table 41 Digestion coefficient of 6% urea-treated rice straw studied in dry cow.

Cow No. DM OM EE CP NDF ADF TDN
% DM-basis

1 57.38 6509  67.71 4997 7823 7151 63.41

2 55.04 6315 6559 5280 7550  68.78 61.79

3 6498 7152 5959 6123 8086  76.62 £6.10

4 5712 6454 4986 5519 7727  72.11 62.35
Mean 5863  66.08 6068 5482 7796  72.26 63.41
SD t378 +322 *e92 414 194 +os2  +1es

madasldvasBurSsiagainmanasasland® in vivo 1uﬂ%aﬁgaﬂiﬂﬁﬁ11@ﬁﬂﬂ
in vitro gas production (f3® uazAmE, 2545) iinvias (66.08 RBLRL 63.32 %) $1 reandas
il AE9F (2543), lamadnual (2542), wua (2544), aNgY (2544) uz InsaviE (2543) fidnwn
lufanuasddnlnamaiumin, Wwdhn, Flwandn, wihzvmdn  ussdudonus
Maushau
4. wissuluzl TDN-

dlnwuztasldrmue (TDN) wmﬂ’lmﬁngt‘%u'lummﬂaam?&ifwﬁﬁu 63.41 %
(Tl 41) e‘fiagonfiﬁwwﬁﬂﬁ”lsj‘lﬁﬁﬁngﬁu fI% TON Wies 402 usy 49.92 % {Promma et
al.,1985 unHlENANEDL 2542 enudie) ﬁ"oﬁl,ﬁawmmmﬁnvhﬁ'zugﬁwhlﬁ'msaiaal”l,@'i’
goslnTuzeng g getnddldnsmanudenilawdsmunin wennfidigandt Promma
ot al. (1992) fimenunvhedhansingas 6 % pide & TON 1fles 54.1 % anuiflesnannitons
Tanesandniagani Promma et al. (1992) f’fja'l%’miuwmaﬁnlamwmani"m 1.2 e
g%’aumﬁanﬁ’uﬁu lurneimmesssadiitldusunmasn pvc dardondemiatiaiin

r-Y [ - =9 A e nl/ 29 ] a L2 Lo n{ "
UnadwiieTadilasiuniduvesutauenludieldanh m’lﬁ'lﬂwﬂmwﬂnﬁqmmwﬁmw
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§EAANEINL Ibrahim et al. (1984) LLﬂ“ﬁnmcﬂwﬂﬁﬁamﬁ]Lﬁaammnﬂ%mmm‘sﬁu”lﬁﬁﬁaﬂ GR)
Yl UndnBmmnaderlddantnags auzinldhvhsiamingds 6 % lummanaseds
ummmm'l,ﬁTn*’myﬂaa‘lﬂmmmwwum 13.49 whowleSifudfledioufuansdneal
(2542) "ﬁd‘nﬂﬂE]dl‘l«kﬂ’ld“ﬂ’l’ﬂiﬂﬂ‘ﬁ&lﬂﬂﬁﬂ (49.92 % Wsunl 63.41 %) WASOEEIRNMT
regression thwpenstaslduaswis athelsiawudi TON ﬂﬂaumammnmsﬂ@aau'l,umra
uﬁ'm‘lﬂm‘lﬂmmnmmaﬂ“lﬂmaawa’ln fwLﬂuﬂmmnm’m’muaemmnLﬂa'luuaﬂﬂmi

Twarhulumadine s LLa*”sv::.,nmn'mnum"uumammmmwaaﬂmumammﬂﬂ

‘lu"lmmummﬂmwmaamnmsﬂaﬂ"l@maamm-suaaﬂmﬂ mlﬂmmmau'lﬂm Famséniie
fadasitlummesssansinalyl

5. MIdmmsmasnuInmIteslafinaasiriusasas (in vivo)

\favhe TDN vasiwingiie 6 % anduiamndn DE, ME was NEL Teld
§UM3I NRC (2001) uwastheén DE fineaedldindidai@dinnilanaiisas bomb
calorimeter snfwanuiluen ME uaz NEL wuheh DE i ldandadasasdnnidhuan
Tawlden TON lunsdives ME use NEL fishwomlanls DE fetasnifiswineands ToN
W@ (aTdl 42) "ﬁaﬁamﬁ’mﬁ'nmsﬁnmlu’i‘mqﬁﬂﬁﬁﬂﬁus] 289 L3R (2542)
UNNA (2544) use aANe (2543) athsbsfions ME was NEL wRsfismandlclundsiingidn,
NUTIBNUYBY i uasAn (2545) ivnmismasaslads in vitro gas production technique
waaynmMInWaInulesis in vitro gas production technique (ThidEAfamuusiuddan
g ﬁaﬂﬂé’aaﬁ'vﬂumumaaqm“m‘%u (2544) Pkaendsiaann 2 5% Tasfnmluasweny
10 wfla Tvnanduwniwuilunsdives ME uae NEL Semdiuddaudrogs (r = 0.9064 uaz
0.8780 anumeL)

Table 42 Digestible energy (DE), metabolizable energy (ME) and net energy for

lactation (NEL) of 6 % urea-treated rice straw fed to cows.

Energy In vivo Calculated from Avg.
| TON DE
TDN (%) 63.41 \ - - 63.41
DE (Mcai/kgDM) 2.02 2,79 - 2.41+.38
ME {Mcal/kgDM) - 2.37 1.59 1.98 +.39

NEL (Mcal/kgDM) - 1.43 1.00 1.22+ .22
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6. ATWRIULERY
P . . L . o '
Wad1niT in vivo was in vitro (@138 URsAUZ, 2545) WIS UBRRYWLTY
wqaq‘]"rmﬂ’ngﬁﬂﬁmnwrjaa‘l@‘i’mmﬁuﬂ‘%ﬂfﬂq 64.70 %, TDN 63.41 %, DE 2.41

Mcal/kgDM, ME 1.94 Mcal/kgDM waz NEL 1.16 Mcal/kgDM sraen31971 43

Table 43 Organic matter digestibility and energy value of 8 % urea-treated rice

straw determined by jn vivo and in vitro gas production technique.

OMD (%) TDN DE’ ME (Mcal/kgDM) NEL (Mcal/kgDi)
in viva® Gas’ avg. (%) MeallkgDM) 17 vive"  gas’ Avg. invive®  Gas® Avg.
66.08 63.32 647+1.38 63.41 2.41 1.88 191 194z .04 122 110 1.16+.06

" LaR89N in vivo UALFWIEN TON (NRC, 1988)
* 198890 DE uaz TDN (NRC, 1988)
? (w8090 in vitro gas production technique. (f¥ausznmuy, 2545)

) ' ' o, . . & & oy o o
TnEammsmasls 1agds in vivo luﬂ'smwamﬂ"lmﬁ mMIrAnWITe Y
|.ﬂ"l:ﬁh'lﬂﬂ@ﬂﬂ?ﬂaumammﬂaauuﬂmarmuﬂ uud CP Fadtuiudissoniulason

YadsiSe u.ﬂmwau"lwuaﬂn"m:a:gwumamunnuﬂwa‘lﬁﬁﬁn el lesulnruafing

WasaMITITwW %aa:tﬁu‘lﬁ'mnmsﬁ“lﬁ’[ﬂﬁuﬂﬂmﬁnLﬁmaz'mLﬁmrﬂ&ifn'l,ﬁ'ﬁmﬁnﬁ"mﬂ
sdudathale mﬁmnﬂsuayiﬂmaafnﬁmﬂﬂaq ‘luﬂmunwaumamsunuww'lwunuwﬂ
vl TON siBuanuling mtmm*sﬂazl"lm.,awummmnL:Junmwum*suaﬂ"l@maama'lﬂ
Wusulng uanmnumwm'lmn'rwau‘lmaa. durBeing  usswAsrwiltsnfiulaeis
in vivo In&fesiu3% in vitro gas production (13T URzATAL, 2545) URASIOIRAIRATANY
wdnEhAaudnaani s

32 wmanmmsgdenlduazamdsnuuasewrsHaNasud i inesn

ning3e 6% ndunaa

1. aaﬁﬂsznaumamﬁ"uaammmauﬂsuﬁ'mﬁﬁNwﬁ'ﬂmﬁ'ngt‘%mﬂuﬁmwaw
m‘mwﬁmﬂmahuﬁlﬂunﬁﬁnma%gaffﬂ'sznaué‘nuwwﬁ’nwﬁngﬁu 6 % UAz

sunsnamein dwsasliluenef 21 wh 41 weewrhewrrenasuiuilluns

maaaﬂ%ﬁﬁﬁuﬂ%ni’mq Tusdin NOF uaglsiu 87.35, 18.34, 51.11 use 3.31 % enuMAY

@ -
FREITINN 44



69

Table 44 Chemical composition of total mixed ration used in the experiment. (DM-basis).

DM OM EE  Nitrogen CP NDF ADF NFC Ash GE

(McatkgDM)

< % DM-basis

95.8 87.35 33 293 1834 5111 2835 1459 1265 4.15

Note :CP was analyzed from wet sample ; NDF and ADF are ash free.

' P & & &, a ¥ @ e ™ '
mmmzmﬂmmuﬂﬂ‘::naumu’lumaummm'lﬁﬁﬁﬂmumaamﬁum@qumixmnmwn*
MU diaa il 45 : 55 ussliasdisznavvaslatusiig Indifienu VRITUFY (2544)

fildzmsulaliuy 15 nn. wwin Ao CP 1245 - 18.14 % use EE 5.82 - 6.25 usidhnh
TIWEUR (2544) ﬁlﬁ‘z%m%‘u‘[ﬂlﬁuum 17 - 18 An. fall CP 15.11 - 22.43 % uaz EE 10.00 -
10.60 % ﬂ’]'i‘(lﬂﬂ&ﬂﬂﬂ’ﬂﬂﬁE’T‘v‘i']‘iﬂﬁ&lﬂiﬂm%LLﬂﬂ@n\‘lﬂWB%ﬂElﬂi.!']"l'iluu’]‘lﬂl‘lﬂ.ﬂElw‘]ﬁ@l']ﬂiwLﬂ"ﬂ

la umﬂmamaﬂaﬂlurﬂulﬂmﬂ

2. naiaquiaifule
Tﬂmmmﬁumm‘mﬁmﬂmmuﬁ@tﬂw}’ﬂnuﬁ’o‘lﬁ 7.75 - 9.21 nnAu wiadaiu
1,54 - 2.06 % washwingd (ETefi 45) Fashnh woua (2544) WAZENFY (2544) naiae

L‘!«Lﬂﬁ&l"ﬁl“lﬂiﬂﬂEIEjluiyﬂulﬂwﬂNﬂ@mﬂ'l’]EJWﬂdﬂﬁ?aﬂﬁ'}ittﬂ“mu’ﬁﬂﬂﬂ.@lﬁﬂﬂ']’lIﬂ'ﬂﬂEﬂ%LEl"‘
wiilElummesasa il

Table 45 Live weight, nitrogen balance and voluntary feed intake of dry cow fed urea-

treated rice straw total mixed ration.

Cow Initiat weight  Final weight Body wt. N-balance Voluntary feed intake (DM-basis)
No. (kg) {kg) {ka) (g/day) kgDM/day % BW akgW'™
1 486.83 517.00 503.42 6.39 7.75 154 72.92
2 463.83 485.33 474.58 9.10 9.21 1.94 90.58
3 429.66 452.00 440.83 208 8.09 2.06 94.48
4 446.17 48717 451.67 4.36 8.70 1.93 88.79
Mean A57.37 477.88 467.62 548 8.69 1.87 86.69
SD + 22.30 + 25.91 + 23.99 + 2.89 + 0.57 + 0,19 +8.21

e =y ﬂf [ b
3. FulszEndnvdeyls
3 s =3 ﬂf [] 94 s «“ =y = oLl L
wumauﬂs:ﬁnﬁn’nyaﬂ”lmmmqLma Burfodan ludu Tuséu use NDF uaq

IMNIHENASUEIWALSERaUs WIS nau 72.49, 76,12, 69.53, 76.16 Uas 77.28 %
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MUEL (9T 46) gnhmadaslduamheniingSe PINNINARBIT 3.1 (@39 41) §
nhmsdeslduesemmmey wu dnlwevdnfidnmles Sunmin (2543) URSUTIUR (2544)
WRanuazdstilnannundn (®ened, 2543) uaz m:hﬁmi'n (RNFw, 2544) wailitasnan
swfldlummesasfl 32 Hsunmeeimsu FahldRunidlasundanmuuas
Inmuzdneg gantsmansndassmeemnsléanh (adon, 2541) BntilaesTsuTmidues

ar r-3 Xz A -] [ o [ k)
'Jﬂq@mmmmuﬂmmmuﬁﬁmwaﬂvlmgaagt.m

Table 46 Digestion coefficient of urea-treated rice straw total mixed ration studied in

non-pregnant dry cows.

Cow BMm oM EE CP NDF ADF NFC TDN
No. « % DM - basis —p
1 71.52 75.29 68.94 7534 7638 71.23 78.14 69.39
2 7765 80.41 73.53 80.59 81.14 77.39 85.28 74.17
3 74.28 77.97 7147~ 7847 79.81 74.96 77.19 71.74
4 66.52 70.83 64.49 70.24 71.80 62.81 76.59 65.56
Mean 7249 7612 69.53 76.16 77.28 71.60 79.30 70.21
SD +4.71 +4.10 +3.85 +4.50 +4.17 +6.38 +4.04 +3.67

4. wianuluzl TON
alnauzdanldviavue  (TDN) oI MNIHENASUEIUANnngFeluns
naassadeiiinty 70.21 % (@198 46) ma@nmmmmmumq 1 @unun, 2543;

RANA, 2543; RUFY, 2544; unala, 2544) Lta~1.nmﬂﬂannmmwuﬂmmwem'lmam‘[aun
vl mumaamnummwmﬂumuﬂvnaum‘lﬂnmamum

5. MTIAUWITUATWR I

forhen. TDN vasavnInruaTysmandiwnmnsh DE, ME uaz NEL lanld
§uMI NRC (2001) usmthdn DE finesasldandadaidsiinmeilasasadas bomb
calorimeter anfnuInATiud ME uae NEL WU DE ﬁﬁ'ﬂ"l@']’mnﬁ"zﬁ‘w?ﬁmgandﬂﬁﬁﬁmm
lawlden TON iswdeaiuiuen ME uae NEL fisnwindaglden DE ﬁﬁ@hg«nﬁﬁﬁnmmﬂﬂ
M TDN daensafl 47 %ﬂLmn@mﬁ‘umsﬁnm‘lummmmuﬁuﬂ] VOIRNFY (2544), nNa
(2544) manel (2543), Lamadnwel (2542) unsmIneassdl 3.1 vesmsBnena il Waiiiasn

= & AN s & ' o v a 9
nIneasasn 3.2 ua'm'r‘a'ﬂ'lﬂmﬂaamﬂummmawmumwmﬂsznaummaqmmwuuaz
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Q- ) d:l [} 1 A s
iU lngafIuiivizay ﬁqmmmﬂnﬁu:gam']mmmmn TIROAARDINUNNT
r=% @ 1] s o A H o L
ﬁnm‘lulummuviam*s’mnuﬂmLﬂummi@mmwﬁﬁ‘l‘mmummwumaa'mm (2545)

Table 47 Digestible energy (DE), metabolizable energy (ME) and net energy for lactation

(NEL) of total mixed ration fed to cows.

Energy In vivo Calculated from Avg.

TDN - DE
TDN (%) 70.21 - - 70.21
DE (Mcal/kgDM) 3.16 3.10 - 3.13
ME (Mcal/kgDM) - 2.68 2,74 2.7

NEL (Mcal/kgDM) - 1.60 1.64 1.62
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HAaNINARBIN 4 Mm3lvnandnnasladlaSuamsuasasudiuwd g

s = [ []
nanggdwaIvHEN

avAdznauN e RzasaniIsHENATUS W
. X dae¥ g .
amnInEuasUGwiaTostwRel s lanulummansedl  (dFrunavuaasln

o o o [ P=|
17199 22 Wi 43) Hlnwusdiansied 48

Table 48 Chemical composition of 3 different total mixed rations (% DM Dbasis).

Composition (%) UTS TMR UTS-Ruzi TMR Ruzi TMR
Dry matter 43.36 44,01 41.12
Organic matter 87.53 88.11 88.61
Crude protein 17.32 12.6 10.49
Ether extract 3.44 4.43 4.45
Ash | 12.47 : 11.89 11.39
Neutral Defergent Fiber ' 50.52 47.41 46.26
Acid Detergent Fiber ' 28.39 27.97 28.34
NFC - 20.51 23.67 23.15
TDN 2 70.40 | 70.78 72.92
PH - 8.52 6.50 4.82

1
NDF and ADF are ash free,

2 . .
TON T INENMTIa9 Kearl (1982)

o '= vy . d A w . d

r‘ﬁtmu‘lﬂﬂl‘uﬂ’m‘ﬁﬂﬁ&]ﬂ?ﬂmuﬁﬂi’ﬂ 1 mﬂ?nanmmmmmmmmuﬂmmﬂww
‘H&lﬂ&lﬁﬂ ﬁﬂiﬂuﬂumm@ ﬂdutu80ﬂ1ﬂﬂﬂdﬂuﬂNIﬂiG}uﬁ&ltuﬂﬂﬂEﬂ%ﬁﬂﬂﬂ“ﬂad‘lﬂmm\‘l
Hﬂﬂ‘?"lﬁm"l'a“ﬁﬂuﬂ Ltaﬁ‘ntmo (@1‘17’1{11'1 23) mmﬁl’lnﬂﬂmunnmiﬂ?nau NPN 124

LLauTuLuﬂLLa~ﬂLsmﬂmamy‘lwm LLﬂ“‘ﬂ'ﬁYli-]']'ﬁ"ﬁﬁﬂi%Nﬁ’l pH ﬂmn'haﬂ'm 2 uaz 3 3
@eonunilunsadn) mwmesuaaluii ua**uau[umﬂu‘laﬂian'lfﬁwmumwmﬂumaaﬂ Wiy
NFC wurindishn vesunua (2544) uazavson (2545) fishpuamranauasuindwsulaly
Uy 17 — 18 nn. muamuaaamnﬂmmmauﬂsumulumsmaaauﬁm NDF §9ni1 (46.26 -

50,52 \IBLINL 23,88 — 29.63 % ez 29.74 — 30.62 % ANINAY)
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HANTT 1B DIMTHANATUA WA Bolawa
=) A QAL
1. YIunamsfivemnsuaslnrusfilalasuy
tunsmmsaed 4 ﬁ'[ﬂmmmﬁummwamsudmﬂngmtﬁaﬁﬂLﬂmﬂaﬁq‘?mf

Jaguisrasaridaihwings ldnnnihnmesssfi 3.2 milliflasenlummesasii 4 il

P a ' < Ey ar
Tﬂﬂaglmzﬂzmﬂﬁuu l.szmznummswaumumuﬂﬂs:nanmumnw'mmngﬁa'lﬁmﬂ

L) 1 A . L’ A Qe L A 3 A‘ dl
nnawksuaIUuNUEnauevwEhTwain (P<0.05) dinTsdl 49 atliiasnne s

) A J o -y [ ‘; .y a

HEuaTUEMALznauimnvhandingSedeudiunsash qaumﬂunmmqmummm

Lo 9 | o By ” ] [] L ﬂ‘
wWigdulalddusztovansldandt Somlauewnsi§unnnda uemsldnghgbunushs
mlnLwuamamm'l,uama’lmmaumumu‘lum‘lﬁﬂ%mm’mnmeiﬂnu'lmmnmamnnau
ﬁhjﬂwwumﬂummmmu 100% (P>0.05) Bnvrawlafidus EE 'luamﬂ 3 'nmm'mmam
Wmsfwldaass (NRC.,2001) saanaadnl Erdman (1988) Was Shaver ef &, (1994) 'nwa.m

ic o ¢ o o] P E 4 o a

pH ﬁTﬂﬂuaﬂmﬂé‘fgaqﬂ Wil 5.6 - 57 Svamslugash 2 vesmmesasasailndidesiy

. ] G‘ a @/, L3 =3 8 A
Shaver et al: (1994) annmrit aashl 1 uas 3 ‘ﬁamlﬂﬁum'[uumsnu'lﬂgmqﬂ

Table 49 Dry matter intake of 3 different total mixed rations.

Intake Treatment

UTS TMR UTS-Ruzi TMR Ruzi-TMR

Kg/cow/day 14.02° 14.07° 11.56"
Percentage of BW/day 2.85° 2.92° 2.38°

" -
S Means with different superscript in the same row differ significantly (P<0.05).

A o - A o 0 et [} A 9

WaRsantaSnalamusnlaldSunuilalasulnsussnamswanasugiudi lawng
‘ﬁllﬂENﬂ’J'lB’M‘I‘SNﬁ&Jﬂi’!Jﬂ‘Juﬂhf‘i“lm&m (@Al 50) um:ummunmmwu‘lmzwm
mMIneasd 60 T i 20.5 n.n. Iusnefilailetamnsnauasudin ﬂﬂ‘a"ﬂ 2 w8 3 8

‘W’M‘Hﬂﬂ?tﬂ&lﬁlu 11.50 uaz 2.33 NN, gINFIOY
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Table 50 Nutrient intake of cows from 3 different total mixed rations (kg/day).

Nutrient UTS TMR UTS-Ruzi TMR Ruzi TMR
(kg/day} (kg/day) (kg/day)
Dry matter intake 14.02 14.07 11.56
Organic matter intake 12.27 12.40 10.24
Crude protein intake 243 1.77 1.21
Ether extract intake 0.48 0.62 0.51
NDF intake 6.48 6.67 5.84
ADF Intake 3.98 : 3.65 3.28
TON intake 9.87 9.96 843
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Table 51 Milk yield and milk component of cows fed on different diet.

Treatment
Composition —
. UTSTMR  UTS-Ruzi TMR Ruzi TMR

Actual milk yield {kg/cow/day) ' 13.14™ 13.10™ 12.90™
4% fat cdrrect_ed milk yield (kg/fcow/day) 12.80" 11.32" . 12.00"5
Fat percentagé (%) _ 3.82° . 345° 3.25°
Total solid percentage (%) 12.59™ 11.76™ 12.04™
Total solid yield (kg/cow/day) 1.65" 1.54" 1.55™
Solid non fat percentage (%) 8.77" 8.66™ 8.49™
Solid non fat yield (kg/cow/day) 118" - 1.14™ 1.08™
Protein percentage (%) 3.52° 3.24° 3.28"
Protein yield (kg/cow/day) 0.46° 0.42° 0.42°
FCR (kg milk/1 kgDM of feed} 0.94 0.93 1.12

b
e Means with different superscript in the same row differ significaniy (P < 0.05)



5

3. AunudIs uazm'ls

Mamnsdatuuadlaflduamsnauasudmiifinnamsn vhami’ns‘wﬁnmﬁng%
win ussnahyiwinidnduney whiy 7827, 7579 war 6647 et ewdisu
(MuanduananwIn ¥ wik 127 - 128) lwwﬁﬂu'lﬁmnmwwﬁmummfﬂnajuﬁ 1, 2
L8z 3 SaNaM LY 160, 141.50 uaz 150 1M eighay el lsmdninausiaTwisiriaiy
81.73, 65.71 uaz 83.53 LMW w30 6.38, 580 waz 6.96 L /Anduy enuseL
FaaTIf 52 é:ﬂm'muqm (2544) %ﬁtﬁaoﬁmé’nﬂmwmeﬁuﬁgnﬁsmaﬂﬂﬁ‘lﬁnﬂaaa‘luﬂ%u’aﬁ
eaRanlafiferusnsolumslduashn Lﬁaamnlumsﬁ'lmmgmmmma:uﬂmfhu
Iﬂﬂ‘l"i’ﬂ'wff'nﬂﬁngt‘%ﬂﬁmﬁﬂﬂﬁlﬁ’unmnn’h 15 nn. siu limansarlilalesulnous

. [y ' w s  w ) 9 o ar P

a9 Wasudmataismald lwoefladosnsamafessiniindiaeety Tarls
. o o 24 Qr [ ‘! L2

HeeRsmamavhhlsldtesnhlafliumunn

Table 52 Feed cost and income on milk yiéld of cows fed on different rations.

Cowfedon
ltem
UTSTMR = UTS-Ruzi TMR Ruzi TMR
Feed cost* (Baht/cow/day) 78.27 75.79 66.47
Income from milk yield (Baht/cow/day) 160.00 141.50 150.00
Income over feed (Baht/cow/day) 81.73 65.71 83.53
Income over feed (Bahtkg. milk) - 6.38 5.80 . 6.96

= fiaTandia = 12,50 tmda nn.
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