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Table 4.1 Chemical composition of rice straw, ruzi and pangola grass hays

DM OM ash CP EE NDF ADF NFC

Roughage

% < DM basis >
Rice straw 9334 84.79 1521 345 1.87 7794 5401 16.74
Ruzi hay 92.88 9554 446 439 159 7337 4292 20.65
Pangola hay 84.81 9348 6.52 730 3.01 73.02 4145 2737

A a A o a Ja g/ o 3’ o Y
AT NN 4.2 ‘]Jill'lm’ﬂ'l’ﬂ'li‘ﬂIﬂGlJ'l'Jﬁ'lWﬂuﬂuulﬂﬂﬂlﬂuu']WUﬂﬁﬂ UAZHINUNLUNN

Table 4.2 Fresh and dry matter intakes of White Lumphoon cattle

Fresh weight Dry weight
Roughage
g/d g/d %BW g/kg BW"”
Rice straw 3,038.29 £342.93 2,836.07 £320.11 1.82+0.15 64.19+£2.12
Ruzi hay 2,965.88 £373.02 2,754.58 +346.44 1.90+0.16 65.78 £3.45
Pangola hay 4,284.67 £800.99  3,633.63 +679.28 222 +0.17 79.43 £7.76

1 v Y v Y £ 1 b4 £ td' 4
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(meantSD)

Table 4.3  Apparent digestion coefficient of nutrient (%) in rice straw, ruzi hay and pangola hay

(mean+SD)
Digestibility (%)

Roughage
DM OM CP EE NDFa* ADFa* NFC
Rice straw 4982  59.27 10.90 50.14 65.67 65.71 47.11
+2.32  £2.03 +5.92 +3.25 +1.85 +1.31 +5.76
Ruzi hay 61.67 64.44 28.41 16.92 68.82 63.46 59.91
226 £2.22 +2.23 +4.11 +2.49 +3.67 +2.28
Pangola hay 61.35 64.78 41.16 57.95 67.45 61.35 65.69
+1.94 £1.86 +1.44 +3.29 +2.27 +1.94 +1.28

* ash free fiber

A o v Yy A g 9
ATNN 4.4wamu“lugﬂ GE, DE, ME, NEm, NEg (lag TDN "’U’fN‘I/\'NSU"I? U BUNULASH YN

uwa TnaLia (mean=SD)

Table 4.4 Energy in the form of GE, DE, ME, NEm, NEg and TDN of rice straw, ruzi hay and

pangola hay (mean+SD)
Energy GE' DE ME’ NEm NEg' TDN’
< Mcal/kg > %
Rice straw 3.71 2.02+0.23 1.66=0.19 0.82+0.19  0.28+0.18 51.57+1.98
Ruzi hay 4.44 2.71£0.11 2.22+0.09 1.36£0.08 0.78+0.08 61.9+2.16
Pangola hay 4.58 2.77+0.09 2.27+0.07 1.4+£0.06  0.82+0.08 62.73+1.86

1 .
Direct measurement

’ ME (Mcal/kg) =0.82 x DE

* NEm (Mcal/kg) = 1.37ME — 0.138ME’ + 0.0105ME’ — 1.12

*NEg (Mcal/kg) = 1.42ME — 0.174ME’ + 0.0122ME’ - 1.65

° TDN (%) = DCP + DNFC + DNDF, + (DEE x 2.25)
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Table 4.5 Chemical composition of rice straw, soy sauce residue and ground corn

Feed DM OM  Ash CP EE CF NDFa NFC
% < % DM basis >
Rice straw 9334 84.79 1521 345 1.87 - 67.98 11.49
Soy sauce residue 88.05 92.68 934 2753 3413 9.13 12.73 16.27
Ground corn 88.33 98.77 123 843 544 1382 1510 71.01

A a 2% A a 4? A o o o
A15199 4.6 Usuawng (wa.) Mnavulenindunaily 3, 6,9, 12, 24, 48 uag 72 %3114

Table 4.6 Gas yield (ml.) at 3, 6, 9, 12, 24, 48 and 72 hours of incubation

Hour 3 6 9 12 24 48 72

Rice straw (RS) 24.05 2499 2740 2697 28.11 3246 36.32
Soy sauce residue (SSR) 420 6.10 7.60 9.02 954 11.28 11.10

Ground corn (GC) 38.89 39.15 42.45 4999 7522 7523 77.61
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Figure 11 Gas production at different hour of incubating RS, SSR and GC
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Table 4.7 Gas production at 24 hr of incubation and OMD, ME, DE and TDN content

1 4 3 2

GP,, OMD TDN ME DE GE
Feed

ml. <---- 0 > <---- Mcal/kg ---->
RS 28.11 51.31 42.57 1.45 1.77 3.53
SSR 9.54 41.82 28.72 0.83 1.01 6.81
GC 75.22 86.22 80.21 3.12 3.81 4.37
1Equation : TDN (%) = 0.044 DE (Mcal/kg) ’ Bomb calorimeter measurement
3Equation : DE = ME/0.82 ‘Calculated from gas production

A o a W A a o I o 1 14
dothysuawnaninanmsuinemsnaasudunal 24 ¥u. s uiumsees 1a
pagndanu wuiwhadmldinause 28.1 ua. A1 OMD 51.31% 1agdl ME 1.45 Mcalkg
=& Y A v A [ 4 = v J o 1 a ® A a 4?} A
Falnamesnuitananyal 2542) Anenlulauuiugu-amud Usnaunannadun 24
UMY 22.0 Ua. A1 OMD 49.13% 1taziiA1 ME 1.45 Mcal/kg
1 o a %) { 1 L
Tudnved mInai inaun e 24 1. 7522 1@, JiA10MD 8622 %18 ME 3.12 Mealkg %4
=3 [ 'o T A 4 [ [
TndReanuns Insueznai 2547) ey N aud e 70038, OMD 3171 844 % Liae ME 171 3.00 Mcalkg
dg J 24 o ° 1 = @
MNFDINAWAT OMD  UagWadIuA1In11ed ezt Ina uAAINEI9IUIN
o J 1 a 4
Bomb calorimeter f,jiﬁﬂ 6.81 Mcal/kg LWﬂzﬁ"lﬂmuqq 34.13% utyﬁlﬁlil (2541) ﬂﬁTJ’JWﬂH‘VI?EJ
A o Y 9 A Yo A A LY a :JI
Tugwuszmuswulddeaiio Tnldsuemsnll luiiugunu 5% vo91M15NIHNA 18512

Y a

v A a dy 9 = a o = J [] Y Y o IR a
ﬂiﬂl’l"llllu‘ﬂLﬂﬂGU’L!ﬁ]%L"lﬂul‘]J!,ﬂafJUW’J"llﬂQfJWiﬁ‘Vlﬂ‘l"ii]au‘ifliﬁlhlﬂﬁ’ﬂwﬁm"lﬂﬁlﬂﬁlhlﬂ aRIWNU

q

a g 1 1 &% 3| 1 ] o
9113 laaaas wazgaunsddiulng iamnsaldnsaluduiuuvnasndeau e linn

2]

dg [l a Y Y
GI)"E)'JQﬂEJ@ﬂﬁa’]ﬂlmglﬂﬂllﬂﬁqﬂu@ﬂ

d‘ =2 [ = [ 1 a dy
NINAABIN 3 ﬁﬂ‘]&l'lﬁgﬂ'ﬂiﬂiﬂu!LaZWﬁQQ']u@@ﬁiJiﬁﬂﬂ'lWﬂ'lﬁNﬁ@]ﬂlE]\?Iﬂlu@

J [ a
aan1lsznoumaniiveIingAve NS
4 = Y] a o d 9 A 9 dg
panszneumunivesIngAIMITdauaze s TuNaURINszno VA I MNTD?
9 1 a =W Y d'
49% 917 TNAVA 48% UITIWANIDI 2% taz Huuua 1% Imaauanaluainan 48 Tagia
dniidvsznoulndifesiusienuves 1ssanazae (2547) Ao Hiaguita 90.16 TilsAu
9

523 'luiT1 0.93 181 19.86 1Az NDF 64.01 % 1 NDF 910Minaaodtnaiminniiagieiadu



46

1 a 9 Sa A 19 9 = Y 2 o
LWiWﬁJWmﬂﬂuazLMQLLﬁ319’!EJ‘]JﬂﬁWNﬂJnﬂiJLfJfJGlEJQQ’E)QLLa’J "’UTJIW@‘UmJﬂﬂﬂaLﬂENﬂ‘USWENTu

VONITTUMATAME (2547) NUA1 89.21, 11.30, 3.97, 2.07 1AL 22.08 % NS dIUMNNFIN

'
[ a o J

1 Y A =4 4 a v A 1a S ¥ " Y
M 1NARBINUNMAINTAIMNAAT AUSNBATAIEAT UH1INS 1AL 11 amswzwlla (llllllﬂ

@ Y

aAa J A A =\ Y 9 Y o W
ANUN) ADUAN AL T‘]Ji@u ”lﬂmu 1A 01 mMINY 94.84, 24.25, 34.36 1ag 9.34 % f1Ua19U

= U

A aa vy 9 a A Y dy 1 dg = A 1
MINNINFDIVDINDUUNFUNTICNTIUVDUNADANAN °lumi‘vmamuwmwmﬂmmumaaag

]
&% U

o) [ == dg I a A =
6.13% amﬁu”hmumm1qﬂumﬂ%’Jmmﬂumﬁz"luﬂizmumiwammmﬂﬂiﬂmu

o Iy o v o d? A = a o a
aaﬂ"lﬂﬂﬂwuaﬂmumaﬂmuumﬂwmemﬁmmimu‘lﬁlmuaﬂuﬂszmumiwa@

{ J @ a
A1519% 4.8 ﬂ\iﬂﬂi%ﬂ’t’)‘ﬂﬂN!,f"lﬁﬂ]@ﬂ?@]@ﬂﬂﬂ?ﬁﬁiﬂﬂlﬂ!zﬂﬂﬁ@ﬁ

Table 4.8 Chemical composition of experimental cattle diets

DM Ash CP EE NDFa NFC TDN
RS 92.32 14.06 3.40 2.83 63.88 15.83 49.84'
SSR 90.75 9.18 27.96 32.53 12.73 17.60 97.67°
GC 88.35 1.27 8.16 5.59 13.82 71.16 83.18’

Concentrate 89.35 7.84 17.55 18.62 13.13 47.75 85.69°

Calculated from equations of " Ishler et al. (1996) and *Kearl (1982)
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Table 4.9 Effect of protein and energy levels on DMI, weight gain and nutrient intake of

crossbred Charolais cattle

Factor 1.0CP 1.2CP 1.0NE 1.2NE
Dry matter offered (kg/h/d) 8.36 9.06 8.10 9.31
-Concentrate 3.21 3.83 3.03 4.01
-Rice straw 5.15 5.23 5.07 5.30
Dry matter intake (kg/h/d) 4.70 4.47 4.30 4.87
-Concentrate 2.85 2.73 226 332"
-Rice straw 1.85 1.74 2.04 1.55
Roughage : Concentrate 39:61 39:61 47.53 32:68

Nutrient intake

b a

CPI  (kg/vd) 0.56 0.66 0.57 0.66
TDNI  (kg/h/d) 3.59 3.56 3.17° 3.98"
NEmI  (Mcal/h/d) 3.29 3.24 2.90" 3.63"
NEgl  (Mcal/h/d) 0.99 0.97 0.88" 1.08"
Salt intake (g/h/d) 73.95 85.09 73.51 85.53
%Salt in diet 1.58° 1.98" 1.81 1.75
%Salt in concentrate 2.66" 3.18" 3.26" 2.58"
EE intake (kg/h/d) 0.48 0.52 0.45" 0.56"
%EE in diet 10.23 12.11 10.95 11.40
%EE in concentrate 17.14° 19.47° 19.80" 16.81"
Weight gain (kg/h/d) 0.395 0.403 0.235" 0.563"

*™® heans in the same row of CP with different superscripts differ significantly (P<0.05)

AmdB eans in the same row of NE with different superscripts differ significantly (P<0.05)

No significant interaction was detected (P<0.05)
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Table 4.10 Effect of treatment on DMI, weight gain and nutrient intake of crossbred Charolais cattle

CP:NE 1.0:1.0(T1)  1.0:1.2(T2)  1.2:1.0(T3)  1.2:1.2(T4)
Initial weight (kg) 302.2+43.05 317.3+35.75 308.2+53.21  320.8+49.57
Final weight (kg) 309.0+43.36  332.6+37.28 314.6+59.69  337.0+52.62
Weight gain (kg/h/d) 0.243+£0.226  0.546+0.275 0.229+0.357  0.579+0.172
Dry matter offered (kg/h/d) 7.74 8.96 8.46 9.65
-Concentrate 2.72 3.69 3.34 432
-Rice straw 5.02 5.27 5.12 5.33
Dry matter intake (% of DM offered) 59.04 53.91 47.52 50.88
-Concentrate 4522 27.32 35.55 31.14
-Rice straw 84.39 91.87 65.87 75.23
Dry matter intake (kg/h/d) 4.57 4.83 4.02 491
-Concentrate 2.31° 3.39° 2.20° 3.25°
-Rice straw 227 1.44 1.82 1.66
Roughage : Concentrate 50:50 30:70 45:50 34:66
Nutrient intake
CPI  (kg/h/d) 0.53" 0.59" 0.60" 0.72"
TDNI  (kg/h/d) 3.24" 3.94" 3.10° 4.01°
NEmI  (Mcal/ b/d) 2.97" 3.61" 2.84° 3.64"
NEgl  (Mcal/ h/d) 0.90" 1.08" 0.86" 1.09"
Salt intake (g/h/d) 69.27 78.63 77.75 92.43
%Salt in diet 1.53 1.63 2.09 1.87
%Salt in concentrate 3.00° 2.32° 3.53" 2.84°
EE intake (kg/h/d) 0.43 0.53 0.46 0.58
%EE in diet 9.48 10.98 11.44 11.82
%EE in concentrate 18.61° 15.63" 20.91° 17.85°

a,b,cand d

means in the same row with different superscripts differ significantly (P<0.05)
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Figure 4.1 Effect of CP (a) and TDN (b) levels on growth of experimental animals compared to
NRC (1996) recommended level
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Table 4.11 Weight gain, feed conversion ratio and feed cost of 4 treatments

CP:NE 1.0:1.0(T1)  1.0:1.2(T2)  1.2:1.0(T3) 1.2:1.2(T4)
Initial weight (kg) 302.2 317.3 308.2 320.8
Final weight (kg) 309.0 332.6 314.6 337.0
Weight gain (kg/h/d) 0.243 0.546 0.229 0.579
Concentrate cost (Baht/kg DM) 6.71 7.12 6.43 6.84
Feed conversion ratio 18.85 8.85 17.55 8.48
Daily feed cost (Baht) 23.05 30.66 20.41 29.07
Cost of conc./kg weight gain (Baht) 63.79 4421 61.77 38.39
Cost of feeds/kg weight gain (Baht) 94.87 56.16 89.13 50.21

Rice straw price = 1.5 Baht/kg.
Ground corn price = 8.5 Baht/kg.

Soy source residue price = 5.0 Baht/kg.



