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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) 1.55° 2.65° 4.45° 0.4
Unabsorbed solution (% of original solution) 38.04" 44.49° 5533 3.89
Solution content of straw (% of straw, w/w) 3098 4164 4467 321
Urea content (% of straw, w/w) 372" 333 268 023

abc: means in the same row with different superscript differ significantly (p<0.05)
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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 60.22° 56.00" 51.94° 2.74
CP 14.42° 11.19% 10.01° 1.19
NH, 7.47 5.85 5.93 1.29
Urea 1.19° 0.61" 0.16' 0.34

abc: means in the same row with different superscript differ significantly (p<0.05)
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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 81577 81.01° 79.12° 73.49"  87.65" 77.89"  79.56° 84.24°  0.371

b b a

CP 992" 672 625 837"  6.90° 788  7.84 717 0.001
NH, 239" 177" 167 245" 1.44° 2.12° 219" 152" 0.000
Urea 1.39° 047" 034° 081" 065 076 072 072 0.080

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

=2 v W 1 3’ Aq Y @ as 4 9 Aq ¥
ﬂﬁﬁﬂ‘kﬂNaéllf]\iﬂﬂ%ﬂﬂ@iTﬁ’JuuW%i%iuﬂﬁ‘ﬂNﬂ‘V\|N ADNTTAILNN Lm%‘igﬂgl’mWﬂ“}f

A~ Y

Tumsiauds Nlidedaguids Tdsausaw vonTufleuazgGeluwanin maagduaasluais

9 v an

Y
1 [ 1 a o v J1 W 1 ] =\ [

43 wun dedemariflgduiusaenuedieiivediagneana Tunsdivesinguiaazanm

=~ o { Y] 1 [} a o o 1 o 1 =
uduvesgiFeluvhdniladenanyaenan lulidgduiusasiu ualunsdvesTlsausm

=} @ 1 1Y) 1 A (a o @ o 1 o 1 A w o w A gl
vazuen e Tuvhanin wud dadeares BilgduiusaenuedaliiediAyes (p<0.01) 1
Aq Y 1 4 3 o =S v o ]
nl¥linansenvaoesnlsznouves DM, CP, NH, uazurea tiu lildueufernuniuwemin

=~ [ 2 1 Y 9 Y 1 an &£ ] os;’ =\ 1
gisoluanmaa asldnanudrludedu aaudsmsislusuuaznaauaaiuiinauanaig
] 1 A v o w an v 9 A 9 1 % 1
nuediiivdyniananniatendnulaun DM, CP, NH, uaz urealuvhaniin ugasi
9 o Y a 3' ~ ~ 1 & [
ANVIoUNNLAILAATIN IHINANISZIMeul wew Tuiile uazgss ¥INNIMIARTusY ¥
[ ' 1 Y
wiininalusuil DM Mndmsieanasuaasosas 14.6 (87.65 Meu 73.49) @34 CP U3
=& L= J £ 9 = [ & A
HalusulAIgINIIMIAINAUAAIBEAZ 1.47 (8.37 NIUNU 6.90) 328z IUMIHINUIY
dg’ o 9 =\ A d? A A 9 o o £
Yuagm ¥l DM inIuABNINIBEa 77.89 , 79.56 LAY 84.24 % MNA1AY 1UAITHY
I 8 [ [ 1 v o w 1 [ 1 Q
Hunan 2, 4 wag 6 ¥ Fwanaenuedeiided Ay @21 CP naunL szozna lumsie 2
2

uaz 4 wu. 14 cP liuananiunana uansgoanguiinl CP gani1 T3 sgaditiodnny (7.88

Y
= =S )

1az7.84 Meuny 7.17) maranunuduiinai Iduen Tuieluvhandnanasaudidu (g

=< Y

A A 1 ~ : ] 1 o aa T £ g
f199 4.3) Vlmﬁu“lfaﬂamg!jﬂﬂlm/\hﬁPNLWN'lmmmwﬂummaﬂ hlmmzm!,ﬂunm 2, 4

A ) 1 2 1= 1 A =
130 6 %1 109 LEAIN szazna1mﬁm“lwwa@mﬂmﬂaﬂuuﬂawmgm



30

PMINARRIN 2 MstvaaagvaIoIMIsHenUNaNl Nz INUlAeIB1 599 uaowu

Aq Y= ~ A Y ™ ~ o '
p1vsHaunleAnEIl 3 gasae T1Usznauale WhaningSe (UTS) waunuuviad
TilsAunagwdsau (PE), T2 Usgnoudlonggsune (RH ) maunuuvas lsauuazndsau
(PE) 11ag T3 Uszapuaety Tnaniin (CS) Nauﬁ’uwmiﬁgc‘fmﬁ'q WAy gesaaty
a 1 % <3 1
Tunszimnzgmulads 19ne Tudou (Orskov er al.,1988) lawansa1519 4.4 aziiua msaaie
o A N o , 9 . Q2 AN .
V9IAI981901115NUTUAINETNNST exponential N2 TUIANUAUNVI UL 0D 1HITHF 1Y
Y ' 1
NIZIZIUUUIUTY D 1THOUNAULAAZ gATda1ea Tiuana1siulugeszrIed Tued
1A 1 -4 I~ o 1 [ 1 1
499 48 palo UYL 72 52 19 WU MITAWAIVOILIMITHITUNAY T1 VAIZINI
T Y
T2 uag T3 egdidednn (p< 0.05) naasd uvaudelelueorisnerunauainvhaniniu
' Yy Aq Y v ¥ o 9 Y 1
dunsogesaas laanemmsnerurani v udaaz i Inavdnnauvande diu
4
psneuray T2 Huligluuumsdesaats liuana1991n T3 (@ Tnaniinmaunurgh

u¥t9) Tunaadd ua T2 Tuun Tluezdssaaisldani T3

J 3 4 % [ Y A (o Y A ") Y
1319 4.4 L']Ji’)il“]fu@]ﬂ”li?(E‘I"IEJ@]’JGUE‘N’JG]QLLWQ‘V]']JT]JLLG’NJ?N@"IW"I?WEJ"I']JNE‘T?JTILLGI)'ll’J(luﬂixm"Iz
[ 1 o
gmmﬂuswznmmmu
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 45.0 579 73.6 81.6°
T2 (RH + PE) 354 43.6 50.2 62.7 72.1 744"
T3 (CS +RH) 34.7 39.5 43.7 53.7 65.3 70.9°
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 )
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Table 4.5 Degradation characteristic of mixed roughage incubated in situ

Sample a b c L A B A+B
o VZ ) (fraction/hr)  (hr.) oo, Q0 e )
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) 293 46.7 0.031 1.8 31.7 44.2 75.9
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Figure 4.1 Degradation of mixed roughage in T1 (UTS + PE) at different time



% Degradation

33

90.0

80.0 +

700

- 60.0

500

B Measured
—Fitied

400
e

g 300 T

200
100 +

00

Time of incubation (h)

MW 4.2 NMIYIAAIVDIDNTHITUNAN T2 (RH+PE) ﬁ3$ﬂ$L3ﬁ1§i1\1¢]ﬁu

Figure 4.2 Degradation of mixed roughage in T2 (RH+PE) at different time
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Figure 4.3 Degradation of mixed roughage in T3 (CS + RH) at different time
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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 S1.1 45.5
T2 (RH + PE) 62.2 52.0 46.2
T3 (CS +RH) 57.6 471 42.4
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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 7789 8856  28.70  89.53  90.07  93.56  74.56  89.98
CP 788 645 798 798 4487 1398  4.02  19.98
EE 204 214 311 443 231 17.02  0.18  4.90
Ash 1024 648 543 459 534 1288 1045 648
CF 28.14  28.02 17.61 2.6l 519 6.02 S 14.40

NFE 5170 5691  65.87 8039 4229 3720 8535  56.26
NFC 870 1524 3627 6748 3485 50.10 8535  36.57
NDF* 7114 69.69 4721 1552  12.63  18.92 . 34.09
ADF* 46.13 4238 2212 358  7.43 7.81 - 20.19
ADL* 387 540 646 072 032 3.3 - 8.20
TDN" 53.09 5590 6297  80.74  83.05 83.63 7735 7183
TDN” - - - 8500  84.00  70.00  72.00 -

v 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)

TDN value from NRC (1988)
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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
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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
Oftered
-kg/cow/day 9.31 9.58 9.45 2
-% 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 ) ' 221 221 221
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 3"actation

abc: means in the same row with different superscript differ significantly (p<0.05)
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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 3.47 341 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
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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)l/ 5.67 431 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

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

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

matter)



