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The present thesis aimed to study the ensilage complete feed production from agricultural by-
products for dairy cattle in Thailand. This study comprised 4 experiments. The first experiment
determined chemical composition and dry matter degradability of various agricultural by-products.
The results showed values within the same range generally reported.

The second experiment was conducted to investigate the chemical composition and
degradability of various ensilage complete feeds with varying ensilage time. The experimental design
was 5 x 3 factorial arrangement in CRD, which factor A was level of urea addition and factor B was
time of ensilage. Chemical composition changed little with time and slightly varied among levels of
urea. DM degradability increased with increasing cassava level while CP degradability and pH level
increased with increasing urea addition. By using ‘Flieg scoring’ which related to VFA yields, there
were no significant difference among ensilage complete feeds and times of ensilage. Therefore, it can
be concluded, in this experiment, that the 5" ensilage complete feed is more appropriate since its DM
and CP degradability were highest.

The third experiment was carried out to determine the quality of the 5" ensilage complete
feeds (Exp. 2) after being storage for 6 months. The experimental design was a CRD arrangement.
Samples were taken at 1 month interval up to 6 months and were subjected to laboratory and
degradability analyses. The results showed no significant (P>0.05) difference in chemical composition
except for increased NDF and ADF percentage in association with increasing time of storage. By
using ‘Flieg scoring’” which related to VFA yields, there were no significant (P>0.05) difference
among times of storage. In conclusion, this experiment showed that the ensilage complete feed can be
stored for more then 6 months.

The final experiment was conducted to investigate the effect of ensilage complete feed on
performances of dairy cow in early lactation. Sixteen Holstein-Friesian crossbred lactating cows, with
averaging 14.5+3.6 kg milk/day, 73+28 days in milk and 420+52 kg liveweight, were stratified

random balanced into two groups (8 cows each group). The first group was fed meal concentrate with



grass silage while the second group was fed ensilage complete feed. The cows in the first group
consumed more DM and ME than those cows in the second group. Milk yields and milk composition
were also higher in group 1 than in group 2. It can be concluded in the present study that the ensilage
complete feed was not appropriate for feeding to the lactating cows. However, before further
conclusion will be made, more researches are needed particularly on the method of producing the

large scale ensilage complete feed.
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(A) Lactic acid bacteria
1 Homofermentative
Glucose L] 2Lactic acid
Fructose[] 2Lactic acid
Pentose[ ] Lactic acid + Acetic acid
Heterofermentive
Glucose[] Lactic acid +Ethanol +CO,
3Fructosel] Lactic acid + 2Mannitol + Acetic acid + CO,
Pentose[| Lactic acid + Acetic acid
(B) Clostridia
2 Saccharolytic
2Lactic acid[] Butyric acid + 2CO, +2H,
Proteolytic
Deamination
Glutamic acid [] Acetic acid + Pyruvic acid + NH,
LysineD Acetic acid + Butyric acid + 2NH,
Decarboxylation
Arginine [] Putrescine + CoO,
Glutamic acid[] Y- aminobutyric acid + CO,
Histidine L] Histamine + CO,
Lysine L] Cadaverine + Co,
Oxidation/reduction (Stickland)
Alanine + 2Glycine [] 3Acetic acid + 2NH, + CO,
(C) Enterobacteria

Glucose [] Acetic acid + Ethanol + 2CO,+2H,

11 McDonald et al. (1995)
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class Intended mode of action examples
Direct Inorganic acid To give a low pH to silage at the Sulfuric acid
acidifiers Organic acid outside and induce qualitative Formic acid
changes in the microflora Acrylic acid
Fermentation Direct-acting sterilants To inhibit the microflora in general, Formaldehyde
inhibitors Indirect-acting sterilants  either immediately or by sequential Hexamine
release of active agent
Fermentation Substrates To encourage fermentation by Molasses
stimulants provision of fermentable material.

Enzymes To increase reserves of fermentable Cellulolytic
material from otherwise non- Amylolytic
fermentable materials. enzymes

Microbial cultures To establish a dominance of efficient Lactobacilli
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Specific Antibiotic To discourage the growth of spoilage Bacitracin
antimicrobial ~ Synthetic antimicrobial microorganisms directly. Bronopol

Other antimicrobial Sodium nitrite

Nutrients Energy To improve the nutritional value of Starch

Nitrogen, minerals silage. Urea

111 Woolford (1984)
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3. Tdenlansenlad (sodium hydroxide)
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3. 15 1esu1an 1aa (paraformadehyde)
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2.6.1 MINAANNVDIHUILWAINY
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2.25 1911 AuiuTesRIuIuA1 TDN lAdsgas

%TDN = %digestible protein + % digestible NFE + %digestible crude fiber +(2.25 x ether extract)

2.6.2 MIUUIEIUNEINU]IUO1MS (Partition of food Energy)
di v JIa 9 ] a =1 1 [} ] d! o
wedainuenisd lvzgndosluszuumaduems uaztiviediulugndesdagna

U d' a 1 d' v Ia 9 Y
E]”IEJ’E]@ﬂ?JTVINlJﬁLLﬁ%ﬂﬁﬁ"I’J% LN@ﬂi%LNUQmﬂWWTQTﬂ‘IﬂHﬂ”Iﬁ/I’E]”I‘Vi”IiﬁG]’Jﬂu!flﬂll‘ﬂl,m’l 131
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v A

v 9
ﬁmwmamﬁzﬁwﬁwmﬁaeﬂmimmazéﬁ’umu“lﬁmu

2.6.2.1 WAIIUIIN (Gross energy, GE)
wasnunarnuanldanmam Tud 185y Tagnuaaalugiveanasnudasal
(Mcal/day) Tumsvial GE wenanazldevisueasaseniindsnumswn’lngl (Heat of
. & @ A 1 Ao & A . Y o o 4
combustion) wﬂuwawmmagiummwamsﬂim Bomb calorimeter ummmmmmmm%
NANNTUDI MAFF (1975, 1984) Aid
GE (MJ/kgDM) = [0.0226(%CP)] + [0.0407(% EE)] +[0.0192(%CF)] + [0.0177(%NFE)]

A .
1199 Wiseman (1987)

GE (MJ/kgDM) = ((57.2CP + 95.0EE + 47.9CF + 41.7NFE)*100)*4.184



2.6.2.2 waanuiidesla (Digestible energy, DE)
3 o Ao o ] Y Aa o A o o a = 9
WundwnuidaiamnsodesIfesidaninivnnasnungydsosnainyauad

A @ A a = J 3 4 o 3
Tﬂﬂmawaaqqm‘nqmmamwaiuiﬂumﬂizmm 27 WosIHUA VOIWAINUTIHNA  dUMS

o

9
A v A

F1SUNIAIv0N DE HAil

DE = GE - FE %30 DE (Kcal/kgDM) = 0.04409 x TDN (%) (NRC, 1988)

2.6.2.3 Wﬁ@ﬂﬂ%ﬂﬁﬂﬂ‘nﬁ (Metabolizable energy, ME)

A o Ao JqIY A (% @ S < Y
ﬂ@Wﬁ\‘]\‘]’]Uﬂﬁﬂ'ﬂG}fllﬂﬂi\?ﬁﬁﬂ’iﬂﬂﬁﬂﬂ’liijiylﬁﬂﬂ'}ﬂya Yaane waznmaunandn

€

ME = DE - Urine and Gaseous energy

1 [ [ <3 v d
Tumsn ME sioudnegeennmsizazdesimammasauluyanaz luuna Tudad
dy dy 9 = S A A a J @ £y =
(ADDIVLABINM I WA TN UIINNTHITUNDNVATIEHINGINUAIY  azMIgyFEN1
I = A 9 ~ J 3 J o 3 o
Paa1y vazlusia @) Taaeutaanlssna 18 nosidua duiulumsmingaany ME
=R a 9 o [ dy
sy ldgasannudal
ME (Kcal/kgDM) = 0.82 DE (Kcal/kgDM) (NRC, 1988) 30

ME (Kcal/kgDM) = -0.45 +1.01 DE (Kcal’/kgDM) (NRC, 1988)

2.6.2.4 WAIUGNT (Net energy, NE)

'
4 =

v Y MY a A o = Y
L‘ﬂUWa\1\1']1”/]ﬁ@n'ﬁnﬂﬁﬂﬁlcﬁﬂﬁgiﬂ“ﬁuulﬂ‘ﬂﬁﬂlW@ﬂ']iﬂWﬁ\TG]fW Llagﬂ'lﬁalﬁ

1 =

HANAAAIAY) G’?qudJuwﬁ’mu‘ﬁ"lﬁ’mﬂmﬁﬁﬂmuﬂqmgﬁﬂiugﬂuw@hmVfwum’mﬁqmiqw%
lunssvammswnaailusumeluganudon (Heat increment, HD) Faamnsaduun’ldify
WEIUgNTien1s8139FN (NE for Maintenance) Wasamgniiitemsniydula (NE for
Growth) N&s1ugmtiten13 151y (NE for Lactation) Tagamnsafuonldnnaumssd (NRC,
1988)

NE for Maintenance (Mcal/kgDM) =-1.12 + 1.37 ME

NE for Growth (Mcal/kgDM) = -1.65 + 1.42 ME

NE for Lactation (Mcal/kgDM) = 0.0245 x TDN (% of DM) —0.12



2.7 anuneamsnasnumazldsau
2.7.1 ﬂ?]uﬁlﬂﬁﬂ1ﬁwalﬂﬁ1u
Tauuiinudesmsndnuudofudaiviaoug enssisedm
(Requirement for Maintenance) Lﬁﬂmi m?tg@ﬂ@ (Requirement for Growth) Lﬁ@miﬁ awanan
(Requirement for Production) Lgazzﬁamﬁ Fuius (Requirement for Pregnancy) “?Qﬁ WITDIIVIIY

v 2 Y
AuMsaag A1FIuMIMUINANNABINT ME az NE Nanuaaedy (MJ/day) 8@l (ARC,

1984)
ME, = ME, + ME_+ ME, = NE, /k, + NE/k,+ NE/k,
&
o
ME, = ANUADINMINGINY ME 19nua (Total metabolisability energy requirement)
(M1J/day)

ME_= AMVUADINITWEINU ME Lﬁ@ﬂﬁﬁﬁﬂ%w (ME requirement for maintenance)
ME, = A7MMADININEINU ME Lﬁamm?ﬂg@ﬂﬂ (ME requirement for growth)

ME, = A1Aeams & ME titems 1iHanaatimg (ME requirement for lactation)
NE_ = ANUADININGIU NE Lﬁﬂmiﬁﬁﬂ%W (NE requirement for maintenance)

NE, = A7UABININGIU NE ifiomsia3ayin Ta (NE requirement for growth)

NE, = mm&’mmiwﬁmu NE Lﬁamﬂﬁ’wawﬁm‘;mu (NE requirement for lactation)
k. —se@nammsldndanuiton1sd 1393 (Efficiency for maintenance)

k, = UszanEmmmsldmdamuitensSyfivla (Efficiency for growth)

[ Y
k  =vszantammsldndaanuiionsIinananiiiumg (Efficiency for lactation)

I
uae
NE = Fasting metabolism (F) + Activity allowances (A)
NEg = 19 MJ/kg Gain 4182 16 MJ/kg Loss (AFRC, 1992)
NE, = 0.0406 Fat (g/kg Milk) + 1.509 (Tyrrell and Reid, 1965)
k ~ =0.35q+0.503 (AFRC, 1992)

k, =0.35q+0.42 (AFRC, 1992)

1
kg (Growth ruminants) = 0.78q + 0.006 (AFRC, 1992)

kg (Growth ruminants) = 0.95k, (AFRC, 1992)

1 A 9 o 9 Yy A 1 . e & A T W 1

A1 q ‘1/1Glﬂumammmmmuﬂaﬂwm metabolisability BIADANTATIUVD

ME/GE 93114914115



{o o 1 [l a 1
Fasting metabolism Ao AWAeINIos luvmgidaiegmen uaz bildnuens ua
9 v 1 £ A Y o A A . Y I Aa [
ApamsnasnuaIunilane 195 19mMeduiuAINTTUNIS Metabolism Iaitluilnd 1u msmiely
Y
M3 lraeuTada 59UMININUV09 70920199 Fasting metabolism e1u1as uaa Idanay
U dal
MIAal
F=0.53 (LW/1.08)""
Taen
09; v AAdAa A 1 I a o . .
LW = ihilnisaliviaedun lansy (Liveweight)
I AQ Y (o g} v AAa I :j o A .
Factor 1.08 (Iu Factor #lsSuiimidiniiadiailuiimiiniioono1m1s (Fasting body
weight)

Activity allowances (A) A9 ANNABIMINGINUNOMIAUTUFINY5EH1 U 190 Mau

M
M5ty MIvEuI1aMe ARC (1980) d1l5zanannudesmsiiienanssuemen 384it
Horizontal movement = 2.6 J/kg/metre
Vertical movement = 28 J/kg/metre

Standing for 4 hours =10 J/kgLW/day

Body position change = 260/kgLW

AFRC (1992) lasmuaanudeinmsionsdniunanisuuedlauy (Active

FV Y £ a = A M A o ] :/'
allowances) ul'J'JTTLH’ﬁN‘]Iﬂ%&ﬂumﬁﬁlﬁgﬂgﬂ'l\i 500 A5 g1 14 ¥ 1u9 naziasudumie 9 asa

Y

NUU

A (KJ/day) = (1.30 +5.83 +62.34) LW = 0.0095 LW

Ay 19 ¥ = o v A A LY o A L.
Tulad lulduusiwdelndenes wazlaolinnudeamsndsnuiie Activity
allowances = 0.007ILW (MJ/day) Tagivua 13N unilsn Tnegidumasszegnia 200 a3 8y 12

v v Y
¥ 119 nazrasud e 6 asa

9

VINANMITAUENTIRWIANIA1 ME, 1ddail

ME, = NE, /k_ = (F +A)k,

a

AMNABIMINSINUgNTINEMS 1iuy (NE) drwnaldnnwdsaugns

A J ~
maﬂ“lumuu 138N

U

7 Energy value of milk [EV,] AFRC (1992) uuzih 1 lgeaunmsves Tyrell and Reid (1965) g 1

A1 [EV] Apudnaiué



EV, (MJ/kg milk) = 0.0384 (F) + 0.0223 (P) + 0.0199(L) —0.108
EV, (MJ/kg milk) = 0.0376 (F) + 0.0209(P) + 0.948
EV, (MJ/kg milk) = 0.0406 (F) + 1.509

v
F = Tusiulurimw (g/ke)
Y
P = Tilsauluiun (gkg)
Y Y
L = thaauan Taaludum (gkg)
A ! A v < o ' v o v p a d
Wenswa EV, u3e NE, udinamnsofiumianudesmanasauldlss Teani lumsnaaii
Y o dy
'l daatl
ME, = NE, /k,
) v Y
MIRIUIUNIAMNARINITNAIIUgNEensnTaAula Wiomaiu/antinmiind,
@ [ a o = Y I o [ d'
(NE) mszndsnudinunnmsmsetmuazmsliuuzgnazauduluinluswme ieln
Yo " = = A 9 o ~ v ] I
Tasundeauane1vs Mimeaneszimsnasuinendsnunazay Aiesnuld (Mobilization)
A di 9 [ dy o Y =\ A 09/ v o £ o Y
Myazaunsomaoudendsnuiazi i Ialmamiu/aniimiing) F9nIa1uIuAuADINg
v Y v v Y
wasnu lumsmwamitmingaiidszanaa Taena T 1daeil (AFRC, 1992)
NE, = 19 MJ/kg Gain 1ta< 16 MJ/kg Loss
v

4 1 . <] o 1 =1
118N 1WA NE, H39 Energy value of milk [EV,] Aanuisafiudmia ME, 1@l

ME, = NEg/kg =19/ kg (MJ/kg gain) = 16/ kg (MJ/kg Loss)

2.7.2 anugeamsilsau (Requirement for protein)
Y =S a . . .
2.7.21 mmﬂmmﬂﬂmuq N5 (Net Tissue Protein Requirement)

Tauufinnudesms llsAwioaiuadediuang ¥e519me LazienInsa
a Y a 1 £ 9 = dy 9 [ 9 (2 A s
wuTamslinananaee) dannudeams llsauiazadieiunNudeInsnasny s I
k4 = A o = Y = A a a Y =
A3 [sAuNoMIAsarn  anudeams llsaumemaniy@ula tazanuaeimslisau
A v £ v a A ' Vo A
o5 1Y $aam305 10T WauMIANNABINS IsAwnemsaen 1aasil (AFRC, 1992)

NP, = NP, + NP, + NP,

v
NP, = ANNABINT 1135 auq NBNINUA (Total net tissue protein requirement) (g/day)
Y a A ° = . .
NP = AUA09N5 1TAUNDNITAITITN (NP requirement for maintenance)

[ 2
NP = A1uAnIn1s 1saunons Iinananiiuy (NP requirement for lactation)



NP = A21d0ems 1)sduiemsnsain a (NP requirement for weight change)
NP (Net Tissue protein) N39119N019I38N I Tissue protein (TP) a1 NP, Net
tissue protein retention ‘W‘;’ﬂ Net tissue protein retained in animal products Vlﬁ 7 ’Juﬁﬁ NP niludiu
g’ tﬂy A 1 ° o o =S 4 Aq Yo
Usznovluihmuag Glum’am’amﬁc] HATAINITUNMTAITIFN AFRC (1992) Traumsnlgiuim

9
Net tissue protein Aall

NP_ (g/kg) =NP, + NP,

131
NP, = Basal endogenous protein = 6.25 x Basal endogenous nitrogen (BEN)
Tﬂﬂ‘ﬁ BEN %30 TEN (Tissue endogenous nitrogen) mmsaﬁmm‘lﬁ’ﬁqﬁy (ARC, 1984)
BEN (gN/day) = 0.35 LW""
Sa1iu
NP, =6.25x 0.35 LW "=2.1875 LW""
NP, = allowance for dermal losses as scurf and hair = 6.25 x 0.018 LW" =0.1125LW""
NP_(g/day) = NP, + NP, =2.1875 LW" "+ 0.1125 LW =23 LW""
115 uM3UsznuaInUR0INITANMNT Net tissue protein ﬁﬁagﬂuﬁ?ummmmﬁﬂﬁ
Tagauns

NP, = Milk yield (kg/day) x Milk protein content (g/kg Milk)
AIUATITHIAT Net tissue protein ANTUMTNN/AANINAD WU ARC (1984) Taimua’ll
71 Net protein content of live weight gain = 150 g/kg gain 4l81¢ Net protein content of live weight loss

=112 g/kg Loss

2.7.2.2 ANUABINS Rumen degradable protein (RDP)

A

Rumen degradable protein (RDP) 30 lisaundesaaislalunszimnznin e

[

A I 9 A

: o a o % a ' %
Tawsuzignldse Tomilasgaunidlunszimzydn  yaunidtianudesms Invuzdiuniluiie

o ¢ ¢ a o A Y o sa X o a
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FaagauUNnsy Glumsaafqau‘mﬂﬁszzﬂaumﬂﬂmmmqmmﬁmm Tagmmizldsau anw

1o

) o Aq 9 o ¢ s a ad 2 a o Aa & !
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Rl

¥1NY0® Dietary organic matter 1unszimiznain a1nmsdveamnsoaiyl1a1 lu 1 MI vod Dietary

Ao Jda 9 Aa =4 @ o = a =l 9 Aa A ~ d'
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Rumen degradable nitrogen (RDN) = 1.34 g 330N UNE4414 ME (ARC, 1984) aatiunnudesms

a

A o o = S A
RDP LW@ﬂTﬁﬁﬂlﬂiW%WIﬂﬁﬁuﬂ’lﬂﬂaumiﬂ =(1.34 x 6.25)ME %150
Dietary RDP requirement (g/day) = 8.38MEintake (MJ/day) (ARC, 1984)

2.7.2.3 ANUABINS Rumen undegradable protein (UDP)

ANUADINT UDP a3nsamuda lanInauuana1aseying Net tissue protein
requirement (NP,) 1 Microbial crude protein (MCP) 910 RDP requirement (g/day) = 8.38MEintake
(MJ/day) Misg@nSamumsdunsied Microbial crude protein gga Wiogaunsgannsnly
52 Tew1i91n RDP Jaudunaanud ldanmsnsindeslunszmzninldnavue aziiu 1U5ua
Microbial crude protein NF4A312H Idazmiulsuianudean1s RDP Ao

MCP = RDP requirement (g/day) = 8.38MEintake (MJ/day) (ARC, 1984)

MCP AdunseH Idasiarulsenouues nsaezd Tundasiinlyldse Towl1d
= d 3 4 S 3 4 a v J [l Y a o Y3
Wea 80 lesivud tazan 80 wesiFudvesnsaeziily dadansadesldasalusldidan ss
wlesidud uavnsaeziiluiigndeslus1didnevgniirlildlse Tomildass so nlefidud mcp
Ao o ] I o Y <
Adataunsaldlse Temianamusamuia ldannaunsil

Supply of net tissue protein from microbail protein (TPmp)

= 8.38MEintake x 0.80 x 0.85 x 0.80 (ARC, 1984)

9
[ Y

AU UDP requirement = (NP, - TP, )

o 1 1 { o <
AUANNABINT UDP 21001159z daiiaimseosla UDP na1ldidn uazms

1114952 Yot Faaunaaminy 0.70 tag 0.75 a1
Y

91U UDP 91091115 = (NP, - TP, )/(0.70 x 0.75) (ARC, 1984)

o Aa \ A ° J = >
2.8 ﬁﬂﬂﬂﬂuwaﬂaﬂﬁmmumuuazmm]ﬁxnaumemmmumu

Y a oy [ [] 9y a g’ 1
msldwanaaiunveslaunnasaaon  Tugawsnlnez Idnananiuligs
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v A

v 9 1
HAZIZADYY INNGIIUIUDITZAUNGIGA (peak of lactation) Fevziszezinanlszinm 3 — 6
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0 265 380 523 579 71.7 317 412 522 449 658 368 42.8 533 482 70.5 123 357  0.0001  0.0001 0.0001
6 408 544 59.6 685 77.9 39.6 518 613 643 742 463 498 615 60.5 739 286 685 03324  0.0001 0.1773
12 466 582 599 714 789 49.6 548 622 699 75.8 475 526 637 63.5 749 140 635  0.1935  0.0001 0.2776
24 634 629 663 762 81.9 519 553 682 733 79.0 542 59.8 654 68.0 769 219 4.64  0.0001  0.0001 0.0190
48 717 725 729 823 848 67.8 694 744 740 8l1.4 67.7 758 759 733 80.1 1.81 3.42  0.0031  0.0001 0.0034
72 817 837 774 86.1 865 73.9 769 748 761 83.1 80.9 83.1 834 748 819 190 335  0.001  0.0007 0.0005
96 842 899 79.7 872 89.6 839 79.6 80.7 814 862 83.1 837 83.8 802 85.6 1.62 274  0.0003  0.0002 0.0012
dgzl 456 54.1 602 693 77.9 444 519 616 651 742 475 528 619 609 743
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JzezIal 14 U Jzezal 21 U FzgzIa1 28 U SEM  o,CV Pr>F

gas  gas  gas  gas  qas gas  gas  gas  gas gas gas qas gas g qas 91915 ang 919015

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 nin Wﬁﬂ*q@ﬁ

Lactate 49.9 39.2 325 30.0 44.6 428 377 27.1 274 312 32.6 287 337 292 275 488 20.1 0.0006 0.0005 0.0557

Acetate 10.1 73 58 88 82 88 85 6.6 83 55 7.5 7.8 123 13.0 94 144 238 0.0009 0.0510 0.0009

Butyrate 4.0  nil nil nil nil nil nil 1.7  nil 0.9 3.0 2.9 nil nil 1.6 038 253 -

Flieg 95.5 99.5 100 97.0 98.8 99.5 99.5 88.8 975 88.0 82.0 895 955 914 920 390 58 0.0001 0.4020 0.0028

pointy

neme " Effective degradability of DM
* Effective degradability of CP

Yazuun : 11PN 80 AN, 61-80 A, 41-60 Y1unara, 21-40 weld, Woandn 20 a7 (MAKLIN 0.
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WAI9I1U5U TDN (%) 68.56+6.17 66.00+0.31 0.6176  7.47
wasnuges'ld DE (MI/kgDM) 12.65+1.14 12.18+0.06  0.6202  7.45
wdaamldse o ME(MI/kgDM) * 10.37+0.93 9.99+0.05 0.6197  7.49
ANuaURaved luTasiou (N-balance) 109.31+11.19 76.36+7.72  0.0137  10.40
(g/day)
HUBINA ”ﬂﬁjumsmamﬁ 1 ﬁammsmmﬁwﬁ%gﬂﬁﬁwmmﬁmﬂmmém"rmiwfmJ
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AAUNITNANDIN 2 ﬂ’f)’f)"l“lfiﬁﬂﬁllﬁ%ii]gﬂ‘}’iilﬂ

¥ DE (MJ/kgDM) = 0.04409*TDN(%)*4.184

“ ME = 0.82DE
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7.5.4 YSaanihun nazesndszneumaniveriluy

Y Y 1 H
YSinanhuy wazdulszneuveniiuveslauuildfuemsnauduigl Aldlu

< ] v Y ~ T a
ﬂTiLaENTﬂuuﬂﬂaﬂﬂigﬂgﬁuﬂlﬂﬂﬂ1§jﬁum me"l’ﬂummin 7.5 WaﬂTTﬂﬂa@ﬂWUﬁWﬂiNTm

Wuy (13.0, 9.2 nlansu/An) USwnalvduuy @54, 347 nsuAn) dSnallsauuy (356, 273

nsuAY) YSnaveandansedluii (1043, 775 nfuAw) USimavewdesauluuy (1497, 1123

@ @ a :j [ &% J 3 4 a v W A= =) J
NIN/IU) uazﬂimmmuuﬂsﬂmuu 4 WosiFua (12.0, 8.9 ﬂiaﬂill/ilu) NANET UAITULANH

1 v o w aa a < [ ] 1 ] o
pgNTd AN Iada (P<0.01) wazllsmaudalaa (568, 424 NFU/AU) UANUUANANDEITTY

[

AAYNNADA (P<0.05) ITUINNGUNMINAABIN 1 HATNGUAIITNAADIN 2

o



13197 7.5 naasifSananihvamazesniszneuve i

NQUAIINAGALY  NQUAINAARY  Pr>T  %CV

i1 fi 2
S uani (M lansu/iu) 13.0+2.37 9.2+1.85 0.0027  19.12
U ananinanu i 4% (Mlansu/in) 12.0+1.66 8.9+1.77 0.0026  16.41
UTuna lusiu (nSu/iu) 454+51.49 347+78.98  0.0065  16.63
UsunaTdsau (nsuu) 356+44.57 27345729  0.0056  16.29
Ysumawdnalaa (A51/5U) 568+116.93 424+9497 00173 2143
Ysuaveautansea ludiu (n3u/du) 1043+179.08 775+161.14  0.0073  18.72
Y3uaveaudesinluun (A5u/5) 1497+223.94  1123+224.33  0.0049  17.10

9 %
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{ s d  d ~ b
7.5.5 Wosigunesnlsznoumamiivesriium
/3 2 H Ay Yo o g Aq v g
nesiudavilsznovvesihmuueslauui lasuommsnanduiagyd AlFlumades
P § ' P-4 o
Tauunaaosszozauyeams vy uaadl3aamsan 7.6 wun alesisud lvsiuuy (3.54, 3.83
I . d 3 o d 3 o d 3 S @ d 3 o
Wosigua) wesyualdsau (2.77, 2.99 Wesua) weosisuauanlag (4.35, 4.61 1WosHuUA)
I 4 < S I o d I 4 <3 1 %
nesidgudueanaasanluuy (11.56, 12.28 nlosidud) vaznlosisudveauaansea lviu (8.02, 8.45
I 3 S AR (= 1 1 A v o W aa 1 1 A
wosidud) aanu hillanuuanaedliiodnynedda (P>0.05) s2HINNgUAIINABDIN 1
' A ' I Y ' A a s J
uagnguMInaaoIn 2 uaninaminzmiuladn lunqumsnaassi 2 lnlesiduadiulszney

oy @ [ ] [ { <
VDIUTHUAINAD QQﬂ'J']ﬂQMﬂ1iﬂﬂaﬂ\1qﬁ 1 laﬂﬂ@ﬂ
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M1319N 7.6 yaaspatlesidunasniszneumaniivearituy

NGUMINAADIN  NGUMINAGRIN  Pr>T  %CV

1/ 2/

| 2
e~ v

s idug luifu 3.54+0.45 3.83+0.67 03294  15.50
Ca~ L A

Wosigsua lasau 2.77+0.26 2.99+0.39 0.1974  11.40
R~ s < oY

nlosiFuaudn lad 435+0.28 4.61+0.31 0.0978  6.57
LA~ 4 3 1 @

Lﬂﬂi!“ﬂu@]ﬂl@ﬁllﬂlﬂWﬁ@ﬂqﬂlNu 8.02+0.28 8.45+0.50 0.0520 4.90

nleiguaue s luuwy 11.56+0.61 12.28+0.92 00862 653
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NYUMINAADIN 2 ADBIITHANF T 1IN
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7.5.6 Hndna wazihvnaInasunlag
g’ v o AN Yo 0o < ~Aq Y dy 9
wmtinavesTauud lasuennsuandusezd fldlumsdeslauunaaosszozduves
v v Y
M3 Iruy waas B luaseh 7.7 wud dimiadineumsnaaes (431, 409 nlansy) 1hmiindd
o a @ 2 I v W 12

NAIMINARBY (429, 395 nlansy) uazsihwmiindnlasuuag (-89, -488 nsu/iu) lifianuuan
2 Y 1 v
A itednynIeana (P>0.05) uani 2 ngumsnaassiihmindasauienlFouiounuii

9 H v
MNINAINDUMINAADY TAIMI g IMINAIVeINGUNITNAADIN 2 aNIINGUNITNATDIN |

A L A
M19199 7.7 uaasnarnninawazinvinanasunlag

NQUAIINAARY  NYUAIINAARY  Pr>T  %CV

ﬁ 11/ ﬁ 22/
Wmina e dugansnaned (i laniu)
NOUNITNAADI 431+52.46 409+53.73 04212  12.64
HAINITNADD 429+44.92 395+60.82 0.2390  12.97
i asunilas (MFuAY) -89+708.91 -478+693.04 02865 247.3
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7.5.7 msiszanamlidsiv nazndanuvedaunitlasvemswanduiozy
naves IsAudosdalnldlunszimzntn (RDP) uag T1lsAu hidesaatolunszmzngn
1 o o 2 H 2
(upP) veslauwhldsuennswanduiogl Nldlumsdsalavunaaseszezduvesnsliuy
a a a L4 a A 1 9 =) as
paaslumsed 7.8 Tasnamnsodnszilszansnmmsdesaaits lavesldsdu Tasdt Nylon
bag technique WUNGUM3INAA0IN 1 145U RDP 1ag UDP ganiingumsnaassi 2 dnauuan
Aeg1NTsd Ay NI9ada (P<0.01) uadadIu RDP/ME Tunqunisnaaedi 2 UA1ganIngus
nAaeIN 1 Ianuuana e NliesdiAynana (P<0.01)
) [ Y S A a 1 qg/l ' ~ Y
msswunwasnu sz Teniioninssuag  ¥eene 2 nqumsnaass Audas il
~ 1 [ 9 4 d'i o = Z 1 =l Y A Y]
M13199 7.9 WA 1915 Tomiinomsa1s 3 ve99e 2 ngunisnaasd U lndmeany (57
H ] v
uaz 55 MI) ualungumsnaassi 1 ldwasaugnimomananiug taznasnugniazauga
NNQUMTNATDIN 2 UANUUANANDENNTBTIAYNINEDA (P<0.01 1A P<0.05 ANEIAY) AU
Uszansnmms ldwasauiornananuoingunsnaaseil 1 ganngunInaaesi 2 (0.54 uaz
0.43) ua lifinnuuanaedeitvdnynieana (P>0.05)
msnuldvesldsdudosaaisldlunszimizmin (RDP) uazTusduludesaarslu

NILNIZHIN (UDP) ﬁﬂ"]ﬂJ']ﬁﬂﬁ1u’Jmhlﬁlmﬂﬁ3Jﬂ']ﬁellifN ARC (1980, 1984) 11aig AFRC (1992) LIe19N

1 k4
1Adam15197 7.10 wune 2 ngumianaaes 145y RDP wag UDP 1iioaneaenudoants

A3199 7.8 naaamslasullsavndesamalalunszimnzyiin (RDP) waz Tdsaun ludesaana’la

lunszmnzyain (UDP) (n3u/613/3u) vaslauuilasuemswanduiogi

NQUAITNAGDY  NQUAITNARDY  Pr>T  %CV

‘ﬁ' 11/ ‘ﬁ 22/

Tis@udosaasldlunszimizvisin (RDP) 1184+15.96 979+182.15  0.0068  11.95
Tisau lugesaarslunszimizviin (UDP) 55649.27 326+60.72 0.0001  9.84
RDP/ME 9.5+0.22 9.8+0.00 0.0061  1.61

[ [
C%

1/ 1 ~ A °o < A 9 [ 1
nuaLye  Naun1ITnNaaedn 1 ﬂﬂ@"l‘l/i15Nﬁll?ﬁliﬂgﬂﬂmﬁm)”lﬁuﬂlﬂmmaﬂﬂ"I“I’T"Ii‘l/ifﬂiJ
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M13199 5.9 HAAIMTTUWUNWAIIMNENINTINAIIY (MI/TU)

NQUMI NQUN3 Pr>T  %CV
naasdn 1’ meaoen 2”
manulandaanuldilsz Tewmi (ME intake) 124+4.52 100+18.63  0.0031 12.1
o 9 ¢ A ° ~ 3/
a9l Tomiinen13a1ssam (ME,) 57+5.22 554537 04218 9.5
wasugnsNemInaniuy (NE)” 38+5.47 284550  0.0024 16.6
nasnugNBNe M mings (NE,) 0941233 -7.6+11.13 02697 277.7
wasugnsazan’ 37+14.23 20+13.71  0.0297 485
o 9 d a 9 o aa
wasnuldalse Tend Au'ld — f3333a) 68+5.36 46+15.68  0.0021  20.7
Uszansmmms ldndanuionanan” 0.54+0.19 0.43+0.39 03460 66.1
winovg ' nauminaassi 1 Aeonskauduiegliiivamsdnduurdsensve

9

2 1 A A o o
AQUNIINAADIN 2 ﬂ’é)’f)Tl’iﬁWﬁﬁJﬁ']Lﬁ%?lﬂﬁlJﬂ

0.75

¥ME, =0.60LW"" (ARC, 1980)

¥ Tyrrell and Reid (1965)

¥ 19 MJ/kg Gain and 16 MJ/kg Loss (AFRC, 1992)

6/ 4 5/
= +

7 = NE Retention/(ME intake - ME )



A13199 7.10 uaaannuaeamsllsaundesaaelalunsznzviin (RDP) waz Tusaui lides

amgldlunszmnzisin (UDP)(n3W/6/3u) vedlaunitlasuemswanduiogil

QAT NI Pr>T  %CV
nagean 1 wmaaesi 2

A1NABINIS RDP” 1042+37.89  839+156.10  0.0031  12.07
RDP 91101113 1184+15.78  979+182.15  0.0068  11.95
ALY +142422.11  +140426.05 08834  17.14
TdsauiIgsunngauniaTusiu (T, )" 567+20.61  456+84.92  0.0031  12.07
Amdeams Tsiuianua (Np)° 572410236 429+128.77  0.0280  23.25
AuABINT UDP” 5+99.62 -27+90.10  0.5096  835.6
iHeui1 UDP 910914115 9+189.75  -52+171.62 05096  835.6
UDP 91191413 556+9.27 326+60.72  0.0001  9.84
NN +547+189.76  +379+177.30  0.0883  39.69

9 @

winee ! ngumsnaaeddi 1 Aeomsweud s agUiiindhuindumasemnsney
*ngumsnaansii 2 feomnswaudusagiin
Y RDP requirement = 8.38 ME
TP, =RDP, (0.80.85*0.80)
" ARC (1980; 1984)

6/ 5/ 4
="+

" = UDP, /(0.70%0.75)
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' = 73 S I ¥ A TR 73 o
nqumMInaaelnlesisud llsaudinindimualag NRC (1988) Ap 15 tlosidua daunlodidua
& ' = o 1 < 9 & o ¥ 73 @
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IS I 4 A o YA J 3 4 o w
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a 3 o < o 4 v 1
T lanuerms ldasas SnialumseSouemmswavdusogindnieneldln vz ldgeens’d
o o‘ ) % 4 -4
MlimssemsvesuonTuiled) Song and Kennelly (1989) ldshmsvdnunsiaddae weuTutie
1 a Y d‘ Q' = an = o o (% 1 9
numsnulavesInanaailesninnauveaey Tudie tagismsmsenemsnind msuneld
Ta Feilddinmsszmevesen Tuiisd usuniu Fawavoegsodoandoany Schmutz et al. (1969) A
VA o ~ v o £ /S A A o aqY A gy
Wun WeszauvesgEeludnInandngadiu (0, 0.5 uaz 0.75 Wosidud) Jnamldnmsniuldves
v
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A v o D) Y ! 1 '
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wennii ldsaunanunsadesaasldlunszmnzmin (RDP) wazldsaui liannge
1 % < 1 a a 5 1 { o { {
gogaans 1d lunszmznin (UDP) niinasedsunamsnuld Fanunlalansuennsniilysaun
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1 { <3 a o 1 1 o
NEUNINAADIN 2 1an11ey (Suksombat, 1996) uazminulavesnasnuinnuuandwedeiiie
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HIIVUDINGUMITNAADIN 1
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uonnntileNaTannnas i 7.9 szmulan dszaninumsldndsnuionanin
TuTanqumsnaaesi 1 ganIalungunisnaaesii 2 Suksombat (1999b) 1aMnMsnaae®n1s
o < = a A 9y o A a [ d < 4
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(2000) NAABIVIMNITHENUNAY 3 gas NunNEa WUNUszansnIwms ldnasuNeranaam
@ J 3 SR A (a oy [ a [
N 0.51, 0.46 uaz 0.41 Wlesidud Falilsmaninuwanauruny (13.2, 122 uag 10.9 dlaniuse
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Lactate Flieg point Acetate Flieg point Butyrate Flieg point
(%) (%) (%)

0.0-20.0 0.0 0.0-20.0 25.0 0.0-1.5 50.0-45.0
20.1-25.0 2.5 20.1-24.0 23.0 1.6-3.0 38.0
25.1-30.0 5.0 24.1-28.0 21.0 3.1-4.0 37.0
30.1-34.0 7.0 28.1-32.0 19.0 4.1-6.0 34.0
34.1-38.0 9.0 32.1-36.0 17.0 6.1-8.0 32.0
38.1-42.0 11.0 36.1-40.0 15.0 8.1-10.0 30.0
42.1-46.0 13.0 40.1-45.0 12.5 10.1-12.0 28.0
46.1-50.0 15.0 45.1-50.0 10.0 12.1-14.0 26.0
50.1-54.0 17.0 50.1-55.0 7.5 14.1-16.0 24.0
54.1-58.0 19.0 55.1-60.0 5.0 16.1-18.0 22.0
58.1-62.0 21.0 18.1-20.0 20.0
62.1-70.0 23.0 20.1-25.0 15.0
>75.0 25.0 25.1-30.0 10.0
30.1-40.0 5.0
>40.0 0.0
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a d ~ J
MINNAANSHINIY U

~ a ¢ a ¢ d a a a
M135199 1 AN TAATITHINIEUF0IAUTENBUMUANVDINITNAADIN 2 (UNn 5)

Source df SS MS F value Pr>F
Dry matter
Treatment 14 733.33 52.38 33.98 0.0001
Age (A) 2 5.45 2.73 1.77 0.1818
Formula (F) 4 669.52 167.38 108.59 0.0001
AxF 8 58.35 7.29 4.73 0.0003
Error 45 69.36 1.54
Total 59 802.69
R’ =091 C.V.=25
Protein
Treatment 14 47.26 3.38 2.55 0.0089
Age (A) 2 7.67 3.83 2.89 0.0657
Formula (F) 4 24.41 6.10 4.60 0.0033
AxF 8 15.18 1.89 1.43 0.2098
Error 45 59.64 1.33
Total 59 106.90
R’ =0.44 C.V.=7.61
Fat
Treatment 14 18.56 1.32 3.94 0.0002
Age (A) 2 2.92 1.46 4.34 0.0189
Formula (F) 4 12.31 3.08 9.15 0.0001
AxF 8 3.33 0.42 1.24 0.3002
Error 45 15.14
Total 59 33.70

R =055 CV.=15.4




Source df SS MS F value Pr>F
Ash
Treatment 14 9.64 0.69 5.06 0.0001
Age (A) 2 0.33 0.16 1.21 0.3070
Formula (F) 4 5.75 1.44 10.56 0.0001
AxF 8 3.56 0.44 3.27 0.0051
Error 45 6.12 0.14
Total 59 15.76
R’ =0.61 C.V.=621
CF
Treatment 14 171.33 12.24 5.90 0.0001
Age (A) 2 55.67 27.84 13.43 0.0001
Formula (F) 4 75.92 18.98 9.16 0.0001
AxF 8 39.733 4.96 2.40 0.0303
Error 45 93.29 2.07
Total 59 264.61
R’ =0.65 C.V.=937
NDF
Treatment 14 143.57 10.26 1.63 0.1086
Age (A) 2 0.88 0.44 0.07 0.9329
Formula (F) 4 104.49 26.12 4.14 0.0061
AxF 8 38.21 4.78 0.76 0.6412
Error 45 283.73 6.31
Total 59 427.30
R’ =0.34 C.V.=7.09




Source df SS MS F value Pr>F
ADF
Treatment 14 17.08 1.22 0.42 0.9613
Age (A) 2 1.29 0.64 0.22 0.8032
Formula (F) 4 3.73 0.93 0.32 0.8641
AxF 3 12.06 1.51 0.52 0.8385
Error 45 131.63 2.93
Total 59 148.72
R’ =0.11 C.V.=9.60
pH
Treatment 14 1.38 0.098 12.72 0.0001
Age (A) 2 0.17 0.086 11.22 0.0001
Formula (F) 4 1.16 0.290 37.51 0.0001
AxF 8 0.04 0.005 0.7 0.6938
Error 45 0.34 0.008
Total 59 1.72
R’ =0.80 C.V.=2.11




H a d d [y} . H
M3197 2 HAMSAATIZHNFBUTLRsTa I INgUAIVEINITNARIN 2 (UNT 5)

Source df SS MS F value Pr>F
F1Tuadt 0
Treatment 14 2465.43 176.10 36.06 0.0001
Age (A) 2 522.19 261.09 53.47 0.0001
Formula (F) 4 1430.95 357.74 73.26 0.0001
AxF 8 512.30 64.04 13.11 0.0001
Error 30 146.50 4.88
Total 44 2611.94
R’ =0.94 C.V.=5.07
F1Tuadt 6
Treatment 14 1285.78 91.84 5.09 0.0001
Age (A) 2 32.74 16.37 0.91 0.4146
Formula (F) 4 1079.22 269.81 14.94 0.0001
AxF 8 173.82 21.73 1.20 0.3304
Error 30 541.73 18.06
Total 44 1827.52
R’=0.70 C.V.=8.0
1 Tuadi 12
Treatment 14 1225.95 87.57 4.43 0.0003
Age (A) 2 15.68 7.84 0.40 0.6762
Formula (F) 4 1048.18 262.04 13.25 0.0001
AxF 8 162.09 20.26 1.02 0.4394
Error 30 593.17 19.77
Total 44 1819.12
R’=0.67 C.V.=8.04




Source df SS MS F value Pr>F
F1Tuadi 24
Treatment 14 825.47 58.96 4.20 0.0005
Age (A) 2 135.52 67.76 4.83 0.0152
Formula (F) 4 501.73 125.43 8.94 0.0001
AxF 8 188.21 23.53 1.68 0.1454
Error 30 420.99 14.03
Total 44 1246.45
R’=0.66 C.V.=6.26
7 Tuaf 48
Treatment 14 329.71 23.55 2.01 0.0539
Age (A) 2 75.45 37.72 3.21 0.0544
Formula (F) 4 149.01 37.25 3.17 0.0275
AxF 8 105.25 13.15 1.12 0.3782
Error 30 352.32 11.74
Total 44 682.03
R’=0.48 CV.=522
1 Tuadi 72
Treatment 14 317.04 22.65 1.42 0.2042
Age (A) 2 133.57 66.79 4.19 0.0249
Formula (F) 4 63.74 15.93 1.00 0.4235
AxF 8 119.74 14.97 0.94 0.5004
Error 30 478.53 15.95
Total 44 795.57
R’=0.40 C.V.=5.77




Source df SS MS F value Pr>F
F2Tuadi 96

Treatment 14 338.34 24.17 1.84 0.0796
Age (A) 2 139.25 69.62 5.29 0.0108
Formula (F) 4 56.68 14.17 1.08 0.3855
AxF 8 142.41 17.80 1.35 0.2570

Error 30 394.86 13.16
Total 44 733.21
R’ =0.46 C.V.=5.03




a a ¢ a ¢ a a a
13190 3 Ni;lfﬂi')!ﬂ51Zﬁ?1!iﬂﬂ°ﬂﬂﬂﬂﬁﬂ1ﬂiﬂiﬂﬂﬂlﬂﬂﬂ'li‘ﬂﬂaﬂﬂ‘n 2 (UNN5)

Source df SS MS F value Pr>F
F1Tuadt 0
Treatment 14 7729.27 552.09 180.99  0.0001
Age (A) 2 78.45 39.22 12.86 0.0001
Formula (F) 4 7195.65 1798.91 589.73 0.0001
AxF 8 455.16 56.89 18.65 0.0001
Error 30 91.51 3.05
Total 44 7820.78
R’=0.98 C.V.=3.57
F1Tuadt 6
Treatment 14 5901.02 421.50 25.77 0.0001
Age (A) 2 37.38 18.69 1.14 0.3324
Formula (F) 4 5658.80 1414.70 86.49 0.0001
AxF 8 204.83 25.60 1.57 0.1773
Error 30 490.73 16.35
Total 44 6391.73
R’=0.92 C.V.=6.86
1 Tuadi 12
Treatment 14 4667.41 333.38 21.49 0.0001
Age (A) 2 53.86 26.93 1.74 0.1935
Formula (F) 4 4451.32 1112.83 71.73 0.0001
AxF 8 162.23 20.28 1.31 0.2776
Error 30 465.42 15.51
Total 44 5132.83
R’ =091 C.V.=6.36




Source df SS MS F value Pr>F
F1Tuadi 24
Treatment 14 3616.11 258.29 26.86 0.0001
Age (A) 2 246.99 123.50 12.84 0.0001
Formula (F) 4 3153.25 788.31 81.99 0.0001
AxF 8 215.86 26.98 2.81 0.0190
Error 30 288.44 9.61
Total 44 3904.54
R’=0.92 C.V.=4.64
7 Tuaf 48
Treatment 14 1141.63 81.54 12.41 0.0001
Age (A) 2 92.35 46.18 7.03 0.0031
Formula (F) 4 849.01 212.25 32.29 0.0001
AxF 8 200.26 25.03 3.81 0.0034
Error 30 197.19 6.57
Total 44 1338.81
R’=0.85 CV.=342
1 Tuadi 72
Treatment 14 761.31 54.38 7.53 0.0001
Age (A) 2 286.01 143.05 19.80 0.0001
Formula (F) 4 185.56 46.39 6.42 0.0007
AxF 8 289.64 36.21 5.01 0.0005
Error 30 216.71 7.22
Total 44 978.02
R’=0.78 C.V.=335




Source df SS MS F value Pr>F
2 Tuadi 96

Treatment 14 464.49 33.18 6.29 0.0001
Age (A) 2 114.92 57.46 10.9 0.0003
Formula (F) 4 161.84 40.46 7.67 0.0002
AxF 3 187.73 23.47 4.45 0.0012

Error 30 158.17 5.27
Total 44 622.65
R’=0.75 C.V.=2.73




d‘ a d = d a U kY d' ci
M1919N 4 Nﬂﬂ1§3!ﬂ§1$‘ﬁ’31!iﬂ1&“ﬂ‘IJi3»11ﬂ!ﬂiﬂ"lﬂlﬂﬂiglﬁﬂllﬂsﬂﬂﬂﬂ'ﬁ‘ﬂﬂﬁﬂﬁﬂ 2 (UnNns)

Source df SS MS F value Pr>F
Lactate
Treatment 14 2785.85 198.98 4.19 0.0001
Age (A) 2 827.27 413.63 8.70 0.0006
Formula (F) 4 1160.06 290.02 6.10 0.0005
AxF 8 798.51 99.81 2.10 0.0557
Error 45 2139.32 47.54
Total 59 4925.17
R’=0.57 C.V.=20.1
Acetate
Treatment 14 247.42 17.67 4.26 0.0001
Age (A) 2 68.29 34.15 8.24 0.0009
Formula (F) 4 42.52 10.63 2.56 0.0510
AxF 8 136.60 17.08 4.12 0.0009
Error 45 186.58 4.15
Total 59 434.01
R’ =0.57 C.V.=238
Flieg point
Treatment 14 1649.95 117.85 3.87 0.0003
Age (A) 2 655.91 327.95 10.78 0.0001
Formula (F) 4 125.42 31.35 1.03 0.4020
AxF 8 868.63 108.58 3.57 0.0028
Error 45 1369.19 30.42
Total 59 3019.15
R’ =0.54 C.V.=585




= a d  a d 4 a a a
MINN S NaNITIAIIZHITEUN0IAUTZ PR UM AUANVBINITNAADIN 3 (Unn 6)

Source df SS MS F value Pr>F

Dry matter
Model 5 39.02 7.80 1.07 0.4100
Error 18 131.44 7.30
Total 23 170.45

R’ =0.23 C.V.=533

Protein
Model 5 0.83 0.16 0.32 0.8916
Error 18 9.17 0.51
Total 23 9.99

R’ =0.08 C.V.=5.67

Fat
Model 5 0.23 0.05 0.60 0.7015
Error 18 1.41 0.08
Total 23 1.64

R =0.14 C.V.=13.73

Ash
Model 5 13.19 2.64 1.92 0.1409
Error 18 24.75 1.37
Total 23 37.95

R’ =0.35 C.V.=13.58

CF
Model 5 12.04 2.41 1.41 0.2694
Error 18 30.85 1.71
Total 23 42.89

R’ =0.28 C.V.=9.90




Source df SS MS F value Pr>F
NDF
Model 5 141.49 28.29 3.90 0.0143
Error 18 130.66 7.26
Total 23 272.16
R’ =0.52 C.V.=17.70
ADF
Model 5 140.40 28.08 11.54 0.0001
Error 18 43.78 2.43
Total 23 184.18
R*=0.76 C.V.=7.44
pH
Model 5 2.27 0.45 7.93 0.0004
Error 18 1.03 0.05
Total 23 3.29
R*=0.68 C.V.=4.96




d' a d = d U Y d' d'
M1519N 6 Nﬂﬂ]i?!ﬂﬁ1$‘l"i31!iﬂu°ﬁﬂﬁﬂulﬁllll‘lr!ﬁ%!‘i"iﬁlvlﬂ‘llﬂx‘iﬂ1§°ﬂﬂﬂﬂx‘iﬂ 3 (Unn 6)

Source df SS MS F value Pr>F
Lactate
Model 5 1131.22 226.24 5.02 0.0047
Error 18 810.48 45.03
Total 23 1941.71
R*=0.58 C.V.=25.7
Acetate
Model 5 192.98 38.60 4.22 0.0103
Error 18 164.74 9.15
Total 23 357.72
R*=0.53 C.V.=21.78
Butyrate
Model 5 22.41 4.48 3.32 0.0269
Error 18 24.32 1.35
Total 23 46.73
R’ =0.48 C.V.=40.2
Flieg point
Model 5 397.21 79.44 1.40 0.2718
Error 18 1022.75 56.82
Total 23 1419.96
R’ =0.28 C.V.=10.65
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	2. ¤ÇÒÁµéÍ§¡ÒÃ¾ÅÑ§§Ò¹áÅÐâ»ÃµÕ¹ (¨Ò¡µÒÃÒ§·Õè 7.9 áÅÐ 7.10)





	µÒÃÒ§·Õè 1 áÊ´§¤Ðá¹¹µÑ´ÊÔ¹¤Ø³ÀÒ¾¢Í§ÍÒËÒÃËÁÑ¡â´Â¤ÇÒÁÊÑÁ¾Ñ¹¸ì¢Í§¡Ã´ä¢ÁÑ¹ÃÐàËÂä´é
	µÒÃÒ§·Õè 2 µé¹·Ø¹ÍÒËÒÃ¼ÊÁÊÓàÃç¨ÃÙ»ËÁÑ¡µÒÁÊÙµÃµèÒ§
	
	
	
	ÀÒ¤¼¹Ç¡ ¢

	µÒÃÒ§ÇÔà¤ÃÒÐËìÇÒàÃÕÂ¹«ì



	Source

	Dry matter
	Error
	C.V. = 2.5
	Protein
	Error
	C.V. = 7.61
	Fat
	Error
	C.V. = 15.4
	Source

	Ash
	Error
	C.V. = 6.21
	CF
	Error
	C.V. = 9.37
	NDF
	Error
	C.V. = 7.09
	Source

	ADF
	Error
	C.V. = 9.60
	pH
	Error
	C.V. = 2.11
	Source

	ªÑèÇâÁ§·Õè 0
	Error
	C.V. = 5.07
	ªÑèÇâÁ§·Õè 6
	Error
	C.V. = 8.0
	ªÑèÇâÁ§·Õè 12
	Error
	C.V. = 8.04
	Source

	ªÑèÇâÁ§·Õè 24
	Error
	C.V. = 6.26
	ªÑèÇâÁ§·Õè 48
	Error
	C.V. = 5.22
	ªÑèÇâÁ§·Õè 72
	Error
	C.V. = 5.77
	Source

	ªÑèÇâÁ§·Õè 96
	Error
	C.V. = 5.03
	Source

	ªÑèÇâÁ§·Õè 0
	Error
	C.V. = 3.57
	ªÑèÇâÁ§·Õè 6
	Error
	C.V. = 6.86
	ªÑèÇâÁ§·Õè 12
	Error
	C.V. = 6.36
	Source

	ªÑèÇâÁ§·Õè 24
	Error
	C.V. = 4.64
	ªÑèÇâÁ§·Õè 48
	Error
	C.V. = 3.42
	ªÑèÇâÁ§·Õè 72
	Error
	C.V. = 3.35
	Source

	ªÑèÇâÁ§·Õè 96
	Error
	C.V. = 2.73
	Source

	Lactate
	Error
	C.V. = 20.1
	Acetate
	Error
	C.V. = 23.8
	Flieg point
	Error
	C.V. = 5.85
	Source
	Dry matter

	C.V. = 5.33
	Protein

	C.V. = 5.67
	Fat

	C.V. = 13.73
	Ash

	C.V. = 13.58
	CF

	C.V. = 9.90
	Source
	NDF

	C.V. = 7.70
	ADF

	C.V. = 7.44
	pH

	C.V. =4.96
	Source
	Lactate

	C.V. = 25.7
	Acetate

	C.V. = 21.78
	Butyrate

	C.V. = 40.2
	Flieg point

	C.V. = 10.65

