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Abstract: This study aimed to investigate the effect of restricted feeding of ensiled crop residue (ECR) on dairy
replacement production and economic cost. The completely randomized design was employed on 87.50-
93.25% Holstein Friesian crossbred dairy replacement female from 63 heifers and divided into 3 groups each of
21 animals. The initial body weights of all heifers averaged 288.95 + 10.54 kilograms and final weight averaged
of 320.39 £ 3.11 kilograms under 90 days feeding period. There were 3 groups were fed with corn by-products
silage, rice straw and concentrate at 10, 3 and 3 kg/head/day (T1; Control group), ECR, rice straw and
concentrate at 8, 2 and 3 kg/head/day (T2) and ECR and concentrate at 14 and 2 kg/head/day (T3). All heifers
received concentrate with 14 %CP throughout the period of the study. The result showed that heifers in 3
groups had no difference in body weight changes and average daily gain. The body condition score change of
heifer in group 3 had higher (0.64 + 0.03) than those in groups 1 and 2 (P<0.01). Total dry matter intake and
total dry matter intake of protein in all groups were significantly (P<0.01). The apparent digestibility of nutrient of
the three groups were in the same levels (P>0.05). Heifer in group 3 had higher digestible energy,
metabolizable energy and total digestible nutrient (P>0.05). Blood glucose, blood urea nitrogen and
triiodothyronine found to be in normal range (P>0.05). The total production costs per head of the 3 groups found
to be 17,277.14 £ 59.20, 17,512.55 + 59.49 and 18,109.66 + 58.89 baht/head (P<0.01) and total production

costs per weight gain of group 3 lower than those in group 2.

Keywords: Corn by-products silage, agro-industry, ensiled crop residue, replacement heifer

437
Copyright @ Journal of Agriculture, Faculty of Agriculture, Chiang Mai University. All rights reserved.



AN9419N1AT 33(3): 437 - 450 (2560)

UNARta: mi‘wm@mﬁyﬁﬁmaﬁnm@m%wmmma’lﬁ@meﬂnmnfmmﬁwmﬁ@ (ensiled crop residue,
ECR) WUURARARLUSZANTAINNITHAR LATNANBLUNUNIGLATEFNA IUIAUNE1MAUNY TAYINTUHUNNS
NAADIULUANANYTDI ImiﬂummmLmuwuﬁ@ﬂmmu‘lamimwﬁmau 87.50-93.25% mem mmu 63 m
wiaidu 3 nau 7 8z 3 i 1 AT 7 A vwminGuduieds 288.95 +10.54 Alaniy LL@”uwumuamfam
320.39 +3.11 Alanin lnainaann1smaass 90 Ju Tmﬂimﬂqw 1 (pauAw) MHFuAEdiaTwandn v
419 wazea1119du (10, 3 waz 3 NtanFu/MAa/du) ﬂ'Z\iﬁJ‘ﬁl 2 1#5u ECR 1919 waveunsdu (8, 2 uaz 3
Alansu/aa/du) ﬂ@'u‘ﬁ' 3 1A5U ECR waye unsdu (14 waz 2 Alanfu/fq/duw) slﬁTmT”\imumiu”Lﬁi"ummi
wundniaaudeulafiaunsalinnun ‘Em‘mnﬁq%%u'mmﬁuﬁﬁivﬁuimﬁu 14 \ofidus aann1sdnen
st ANBNINNNgEAR NUdIn s Asunlarinvendauas ﬂmmfmm‘ml.muimm mmm@uimwnu
mmﬂaauuﬂmﬂ”LLuummmummmqmmmmw 3 11U 0.64 +£0.03 mmmn@w 1Ay 2
(P<0.01) ﬂ“ﬁrmmqmnLm\mimumwmm”ﬂ?mmimmwimu 1uummmuLLmﬂm\mu@mwummmm
N194DH (P<O0. 01) mnmiﬂm:mmam@ﬂlmﬂiﬂﬂgmmimm Iuwnﬂ@ﬂmmnﬁmﬂu Luﬂﬂmm 3 Andaau
daerld wasauilisslaadly warlnausides ldvanun mmﬁmm\‘mau (P>0.05) a1NN13ANHINT
Wanuulamiedaaiiluden nwudinglaaluaen gBelulnsauluiaen way am‘lﬁuuimﬂ@‘fﬂimiwimu BN
Aragludaelng (P>0.05) A1NN13ANIFiUnUNIGATE A wmmuwumm@mmmﬂmmmmm 3 nga
L‘Vl’m‘i_l 17,277.14+£59.20, 17,512.55 +59 49 LAy 18 109.66 + 58.89 UN/FY (P<0.01) LL@Wmunum?mm
mwmmmimummﬂmﬂuﬂ@w 3 ummmﬁﬂ@w 2

ArdAty: wednanandn graunssinsinems enaminandanemae Trananaunu

AN N139ANIAINNTDE WNANAAUATYNABIATNUAN

31ms el & lnanamaunufiRanssonnnseana

nsaeelaugldFuainulionfuadng ﬁmmmmﬁmmﬁm faazin e AsnIaNNI0an

UNIUANE umiwrmmLmvmiﬂ‘iuﬂiﬂumumﬂ Funulunnsudnuasinfignansandnlrauuiifing
RGN i1 mwuﬁ NITLALNA UAZAIUNS LaRTAELetNAR

el LS nanE AT ALY N nAssTauL L anen i asthAdE TN TARe I INA LN A

wanesves lnatenizszaslnanaflusza =i l4 5y 81NIUINANAARAEIAS 18 ensiled crop residue

pansenLludunis@enldeannven Uil vansay (ECR) HIuN19tiLABIUASAINAAAIUNITNNIIN SRS

Wasannineasnstsauilyuinisanauaaue s uazsineaIngsy wu ediananonu edutlzen
wenunad A uaslaluszastiiuszosiiinemings mudes uazWneding wananiuninuimaenIues

' = o o A o = \ o & Vyveun v
TAaemiuanudiAylafauiuscaglasaun vin - nadiunszuauniamadn asarunsaiulilE 1funu
Uaaelflaanaldsuamauuusinanaluszazannag wazidrAagdun1slfidsmaaa nuanannig
danansznusagaAINLazANaNysnivui il . manemsnduusiasiesdunnUFulElnAadss Tomd

a v - . < A A a ! , A
pdiduasaudalaaanelusududouniland gage ivenamduuwrasensenunaunulugosiing
AuAnAny unainlss@nsnwuazuannlsliiiu 219138 ABARLLAZTNHN M N AT (AT,

Wisuinemingld wardadueswaalunstfulyeiug  2550) nnsfinansuenuliliiunsyuaunisudn ay
Trunluvhduia W s udlesaunifidse@ninannis - Mnlidacsshfuiinidue dndtuensliuniu uas
HARAIU TiatinemsnsasianNgadinlalugsinu gafvliludanauweauiga1inedadls (Tumwasorn

438



M5 IIMSUNNANIRALAHURAULUA N ARAUSERNENMWASHER

uazAuNUNLATEFNA lulAuNEIIALNY

et al., 1996; Park and Stronge, 2005) Mg lsvaaA184
mm@mm%\iﬁjﬁﬂﬁnm@mmwmmmmwﬂnmnf‘fm
werae (ECR) lufinuaadlsynavueslnguzuay
ADNINIBNBIMNIUENLNEN U @NBNNNTHANLAY
AUNUNIGLATETNAT89N1s e mnIminaIndan e
wiae LS in lunadeslasanamaumy

o aa
adnsaluaglsns

N13AANSIALNARAINAND

nawisandninaaesuiaeandussezsing o)

o o ~ o e le o A qye &
fatl sraiziunnmvzessacdniUsusa waliidng

AuwaiuavswiazTiin un1maaes Ineliusiay
nawlisuennsusiazatindungn 21 4 uazszazng
naaes WuszeAifiusetanaassdsalae 1 Baunoy
pvnImnaNRanEsLLas tsfuR e 14 luneg
I luszesiiFnanlunnsmaaesi 90 5u

N9 87119 TAUNAINARNURUTNRAN
Taal Lo 13 e 87.50-03.25% inailflel 1menGa s
LA 288.95 +10.54 Alan3u RlFFUNstnemersuas
%mfj"m%uﬂmﬁ’uimﬂ’mLL@”Lﬁmﬂ'@ﬂG‘ﬂu”iﬂml,ﬁqm
ngamaaat 1w 63 i Tnauthiilu 3 nda a2 3
i T8z 7 52 ReelUABINIUNA 4x11 ANTIIAT B93]
mm@ﬂumﬂuumwmﬂ H3wemset Auniinaed
usiazAan uazynAsNuLIULIs R AaulilANuLIan
uaziin ¥ maennan TaunannaslEsevnmaaediy
A% 2 A%a A8 1987 09.00 4. LAZIAN 16.00 . 7413
ANUMNTLLLUENANE MrasnaIAanANIINAAaY 90
Ju ou aunsallaunIne-taunisa enties Sandn
UszanuAsdus nauiireaniuusazngu ﬁqﬁymju
7i 1 (Pauan) TaFuAndinaTwaudn (Wsznaudia
waanuazda) Wheding wazanunsdu luilEuna 10, 3
uaz 3 AlanFu/a/su mudndu nqudl 2 1§50 ECR
(Wsrnaudiag wedinalne Wasnuaznindutlzsm 11w
Fo uaznn9ing Tnasinunususniwludngoui
WNEaN LEAANNINNANaIeNLeA (vinasses) 14
rannu 7 wlefifus asliagnadnliidinduuiauseg
ldnensdnuuuBania Wezeizinamang 21-35 )

439

N9E19 wazanunsdiu Tuilun 8, 2 uas 3 Alaniy/
/s AASL wazngNd 3 WU ECR uazenwnsiu
Tutsunms 14 war 2 Atanfu/ma/du aruanay
Arzianuulslsmureangunaasedosiinsnig
NANBILL L @ HAaN1 a0l (completely randomized
design, CRD) Fammeaesudntivin Guduaedda
fnasedneusiAnEaal¥3snnsanmeiany
wil91/99199u (analysis of covariance) Tmﬁﬁﬁ”ﬁﬂﬁﬂ
Guduzaslanasaadlufoutlsion Ussanndieas
WULAAALAYT (LSMeans) 109U ATNgNNAABILAL
WRaUREUANLANA19T89A1 LSMeans Tunnsu§u
dmsunnsuteuifieunanafndae Tukey Aszdu
ANNME 8T 95 % (Steel and Torrie, 1980) TaenBrnns
mmﬂum@zﬂzﬂuﬁmmmﬁrmmwﬁqmuum‘imﬁuﬁ
Tagnanaslisufieliilng desfuanudesnisiunng
A139%W (NRC, 2001) Lmﬂﬁ@fﬂummeﬁﬁmmﬁmﬁu
uleunanisfirufiunulunisuanassiesatnie 15
Hevlrvesgunsaiifinvmnls

AnmAmssadla
zg'uLﬁuﬁqaﬂwmmawmmri@u'ﬁ'%ﬁﬂﬂﬁ
A iedieeiSaguie Wsitusn Tty i1 de
e snnnuudann wazan T lanmiieiagng (nitrogen
free extract, NFE) W eh proximate analysis (AOAC,
1984) TAFITUNAIIUIIN (gross energy, GE) aals
ann1uisaagse s lddaA nasaulne 14
SHIMADZU auto calculating adiabatic bomb
calorimeter (SHIMADZU CA-4PJ, SHIMADZU
Corporation, Japan) LEeuAnAN s eLTIR AT Wi
i llArunslugiaasnasanuanuian Awnsziings
TasTusziwmeld (volatile fatty acids, VFA) Tneld A8
wialasunInns W vise]d (gas chromatography, GC)
A1NA8929 Fenner and Elliot (1963) 2 mm”mﬂ@slw
1u@zmﬂumﬂ\|’ﬂﬂ‘mﬂuﬂm\1 (neutral detergent
fiber, NDF) Eeleliazanelugnswlenitidunas (acid
detergent fiber, ADF) Lasaniiuilavansluanswen
fiflunsa (acid detergent lignin, ADL) 1m 813 3
Detergent Analysis (Goering and Van Soest, 1970)



AN9419N1AT 33(3): 437 - 450 (2560)

Enilaiazanelunem (acid insoluble ash, AlA) A3
38n19289 Van Keulen and Young (1977) Aanuilu
NIA-ANS MNATNN204 Bolsen et al. (1992)
quinusteeayalaunamauny a3 ngu
NINAREN TINANUIN 18 F2 ANdIunIuunla
Qenanadniaenss dliinniafuaaudenludaeiy
zgmﬁmmua”u@]mmmmm 71 90 T uasrindaetingi
¥luleuiigoumnil 60 svrtadaa unan 48 dalus
wRarllualuATEN9IRIA 1 RAAWAT AATIZH
aaAlszneaunA I uR U MIMAaeLie
Fpsnzidnguiie Buvisadnng lsfiumu anudsues
AOAC (1984) 31A31231 NDF, ADF A3 8n19204

Goering and Van Soest (1970) Iaain1s 1% @131 9

el Ae Antiuuasiding ldazanslunas (AIA) die
ﬁﬂmmﬂ'ﬂﬁmﬂszﬁwémw%aiﬁ%ﬁmLLﬁq PGt
ANAnAIUL83 AIA Tugauazamng AMNITNI9es
Van Keulen and Young (1977) 1tAg1 N A9 Uel ALl
I# (digestible energy, DE) AN ARSI
aanuanseniglugilaesgaanse llwneanain
Wzi“\muﬂgwmﬁﬁ@qslummi Wzﬁv\muﬁﬁm@ﬂugﬂ
19494419 (fecal energy, FE) dnanlaTaginsaating
1848431921130 A" Bomb calorimeter u&agniag
ﬂ?mmmmmma:ﬁﬁumnﬁwm watindieyad
1Hu1AUINIAINANNTS DE = GE — FE (Anderson et
al., 1991)
ajmLﬁmmzﬁuﬁﬂlﬁ‘mmﬂ@mq:ﬁ'ﬂmmm
Famuaannlaua1anaunY 3 NgNNIINANEY 394
31 18 fa Belivinmnfusfadesludasiugatin
mu%yu@*mmimmm 7l 90 Fu wnaiulagliines
wninatusalauasianeensielideanausiisesiy
fTagnaz Gefinsndafaindindu 1 Tuang (1 MH,80,)
1533 250 flaaams e liTaannzilanmeanaiu
ngm (pH<3) @mmfri:mwmu@uiuLﬁmmzmmmi
wsnyRulnasq AR @ﬂmfuzg:wﬁuﬁq'afjwﬂmmq:
Baszanm 5 wefiuivesTasasioma ivldaan
Faetinainlugulsiigumnd -20 asenuadaa ma
35117999 Chen and Gomes (1995) 3 A 31 ¥ %
a9AsznaumAl WAL LaIMNINAABILALY A

440

A1N3T 289 AOAC (1984); Goering and Van Soest
(1970); Van Keulen and Young (1977) u&a1nsiaaging
A, & Yy o a - % P o
guiulinvianistiaseimnasanulise Tomdls
(metabolizable energy, ME) 39@na13nAuandliann
R

nstiAnasungadsesnun lugtlaaslaanns T
Wnasnannasuiteslfaeenmng wawungndy
aanx1 luglvesilaanay (urinary energy, UE) &
annisiefaagtseasiiagnazlddaalu Bomb
calorimeter u&agufaatFunmlaainzisunandy
aann1 udaindeyanlAnnAuinNannITiaue
nel McDonald et al. (2005) f4il ME = DE - UE %38 =
GE - FE - UE

avdnlé

mMsAuAlagnAan
\HeAUAANIINARBIN 90 T1 guifiufantng

AR89 tAUNAIIMAUNY 119 3 NEUNIINAADY 393
U1 18 5 TaeniusaesnadenBnauduannnni
TAUNNY (caudal vein) mmimumummlufﬁmu
mmmﬂmumu@ ANNINARE 71 90 14 mmwummmﬂ
YRIANTTNARBIALIA IABIUNIABUNITANLADA (NINNT
[~3 eI/ d‘ 1 % o :// =K v

o ldalued 0 deurlianung) nasanniuasliianing
FINNGNNAADY LAZNINTANzIAanaNASIMAIAINTA
Aue1slluds nnafuludalued 4 uaaliianing)
Faay 8 Naaans nausnlduaenfiufqataaani
waaudosTnaugealss Tuilunn 4 1adans e
Wunarandmiunisinseiiununglaaluiben
(blood glucose, BG) ANuATa04 Tiffany et al. (1972)

\ & o ' - an oA o

wenlduaaniusaetaaend lnasugnsteariy
wanudeia luilBuno 4 Radans wiqsinaen lddu
wineaiAaNN3e 3,000 301 e 15 Wi ey
| Ao o & Nya a P
dudiu wazth i ulingnmn R -20 asrna s
o o a s = &
dmFunisimaeifinnugselulnsauluinen
(blood urea nitrogen, BUN) AM838289 Schmid and
Forstner (1986) wazszsuaasinulnslelalnlnlstiu
a8 4% n o1 9
immunoassay (ECLIA)
Ime1% AT a9 Roche Elecsys 1010/2010 La e Modula
analytic E170 (Elecsys module)

(triiodothyronine, T3) &

electrochemiluminescence



M5 IIMSUNNANIRALAHURAULUA N ARAUSERNENMWASHER

uazAuNUNMALATEFNA lulAuNE ALY

msusziudssananmnnsuan
UIHANNTAATITA AN INT UL IB9RIYNT
A lun1smaReNAuI AN A BN 1Y
Tnsuziteazldin 1 lunnidedaludanaen
F28F9AINTNAREY AMNTUT U nTEunnITRY
ansrasia TnanisfeiminBanme il
unmennsiimaelugasdsesiudalinn 4 5
e RIS Rguiie L Fusiesasie T B
d"mquﬁqﬁ"[r%?uimﬂﬁmﬂmﬂ@ﬂ?ﬁuﬁﬁwﬁﬂﬁq WAy
Aruanslsiuilau lulanaassis 3 NANATUIU 63
Fi LL@xiﬁﬁﬁmﬁ\uiwﬁﬂluiumﬂmef‘;“uqmﬁwmm
nInAaesd 90 Su Iuiﬂwmmnﬂﬁhﬁmm e
fnnunsuasuwlasivings angnaastyALis
wAgsefreTuTelARaEANITMAREY WAZTARZILY
AYINAN1YSDIF19N 8 AINATU89 NRC (2001) Tag
fAduawREI A auieanANARIAARE LTS

a
A

v o =K o
°1I@3;I|@LL@’JULLV]ﬂNZ\]ﬁ]’]SJLL'LI']_IW@ﬁ‘N

AUNUNNLATHFNA

mmmmffmqﬁumms@”mfﬁqiﬂhﬁmmmm
flulAeuuag ﬁm@Tmﬂma\‘iﬁi@ﬁuvguﬁ‘lgﬁ‘mmzmumi
HAR AVTATUINUAUNUBINNIART WATNTIATITI
Frnu sairinlsannnasldinguenmameaestilnana
wANAineriu a1vsdRsT d lunmaaesd fuulums
/e 74 ECR 371 3.00 uan/Alania wwdnalne
winHsALszanns 2.00 Ln/Alaniu Wnedinadisnan
dszunu 275 uanAlanfu wazanunsiudisnan
sranns 8.10 UAn/Alaniu (14% Tusiw) Wetinun
ANUATUBIUNUNITHAR (40197, 2559) N1331AIEN
ﬁunum’ﬂ%@'wmqmmﬁﬂumﬂﬁyﬂﬂﬂuuma
VAN

NANISANHILAZIANTOL

AMAMNLNTUEABIBNMNSN LT LUNSNARDY
~ I ¥ 4
219197 M NN maaesssneufaeenrisdiv
st AN Wedinn way ECR @i Aneddlsynay
maeiluansusiazaiin Al arwsdiuddnguiie

T1lsFugqn o 181 NDF, ADF, ADL BASWAIIUIIN
Winfu 87.20, 14.83, 7.47, 9.12, 40.08, 26.32, 9.27
wasidus wa 3,836.41 LARTYNT AVLAN AL (AN979
7 1) e lunnmaasd i Wevnsiui s i 14
1wlefiFus AaannmAnes delAnlndiAesTusEay
Tﬂa‘ﬁu‘lu'mmﬂm‘lﬂuumqg"uﬁ wuzinlng AFFRCS
(1999) waz NRC (2001) ARAWARY 12 uaz 14
wedidus muatat ludanaaaredialnavein v
419 ECR AANduNIn-A1e UTuNtunsaLaasn
nsnazamn uaznsalafian deeglunusininsgiures
TS nunng Seasfiansnnanfianaaesnn
uaARnludNATY (Elferink et al., 2000; Minson, 1990)
venanninBunainmafiilusfilsynauaesiiovsin
ianiTadeiifandaetuLlszAnBnmnnsvinauaes
AT BeTiREANIALAARN MNTFuMEN AN aNAN
LL@x@f;ﬂuﬂmwﬁmmmmxmmiﬁlﬁmmmmmﬁniﬁ
Gadu (Leng, 1990) Tneuumi Guafinfasin iR
wndnduvey 1af facuunfiugs uazdanudn
mmimﬁqaﬂ‘?um’mLﬂuﬂim-mﬂuﬁwﬂﬂ@ﬁi:ﬁu
3.8-5.0 (Elferink et al., 2000) Tn&LA sy Andrew et
al. (1979) uay Tumwasomn et al. (1996) T8I
a1 sdnvsinariiAnmansdunse-Ana 3.6-4.2 NIA
waAsn 3-13 wesidusd nsnaz@Anuaznsadoniniuy
B mainigensdadvsiniiunnsoueuie
TugnniinelfifansauananluBuadiiteaesa
msasanaesianieg R U1 Euu da
Hasflannaduneming waglEsunssauuludamin
Aaalin FaaunsninunaeedndlE el dena
nesnUsafIdR S uananniinaninesvenylauein
ﬂ@uuﬂﬂmmwwﬂmmmmmnummﬂmmn
1 uazd AN AR N Y A9ULITIB LAALT 2
Waanasa uawunaiden SaAn7lndiAeTu Fauan
Tum997 1 LL@t'ﬁ/m’jﬂLﬂuLLﬁl‘ﬁﬂﬁl‘ﬁlﬁﬂﬂﬁmﬁﬂﬁﬁyﬁ‘i’ﬂ
snanmafidowdaalunisiariiulnaesdms (Minson,
1990)



AN9419N1AT 33(3): 437 - 450 (2560)

Table 1. The chemical composition of diets used in the experiment (%DM)

ltems Concentrate Corn by-products silage Rice straw ECR

Chemical composition (%DM basis)

Dry matter 87.20 20.47 93.15 25.82
Crude protein 14.83 7.56 3.84 8.89
Ether extract 747 1.27 1.60 4.43
Ash 9.12 8.83 15.37 7.80
Crude fiber 19.41 29.73 37.82 25.96
Nitrogen free extract 36.37 52.61 41.37 52.92
Neutral detergent fiber 40.08 72.48 73.38 54.93
Acid detergent fiber 26.32 36.98 43.81 32.10
Acid detergent lignin 9.27 497 3.51 6.22
Gross energy (cal/g) 3,836.41 3,924.79 3,455.21 3,824.11
pH - 3.80 - 3.55
Lactic acid - 244 - 4.61
Acetic acid - 6.64 - 5.65
Butyric acid - 3.08 - 2.56
Calcium 1.87 0.39 0.50 0.42
Phosphorus 0.34 0.25 0.21 0.05
Potassium 0.95 0.80 1.1 1.63
Magnesium 0.08 0.07 0.07 0.08
Zinc 0.02 <0.01 <0.01 <0.01
Sulfur 0.34 0.18 0.24 0.11

szANEMWNISNAR wesdudinuingn mm‘iﬁﬁu Fauanalunnsed 2

annsdnenladi i fuemsluusazngs
W BanauSaguitiFFuiamazaia 3 ngu il
Winfy 7.334001,655+001 Wae 536 + 001
AlanFunguitysa/iu auasu (P<0.01) Fatiuna
w1anngud 1 uaznguit 2 dnaslervasiiulu
ﬁ?‘mmwmnmﬁﬂ@w 3 anviadleldFunaiinaiiy
wise ey taengud 3 fnnsli ECR athaiden
uarvnaneny s ECR H3mnuiis winfiy 25.82
wWafidusd %qﬁﬁﬂdﬁmﬁmﬁﬁffmmﬁq winriy 93.15
wasidus (miw 1) mm@lmmﬂmﬂuﬁmmqm
Lmqulmumummumwmmqmmmmu

memﬂ?mmqmmmwim mmwmﬂu
Lﬂmlfnummuuﬂm Wmm@w 1 fengandnngud 2
waznguii 3 ediadndydmeadia (P<0.01) o
Awiniu 254 + 0.01,2.27 £0.01 uaz 1.86 = 0.01
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mmﬂﬂuumqn@w 3 @mmuﬂmﬂmmmmm
(P<0.01) HAWiINriU 0.64, 0.64 uax 0.58 Alaniuing
WIAN/A/SU ANNAA L (mm'ﬁ' 2) wriaeelsfinaw
sesulsuiliuanawmaestausiacngaii Bano
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Table 2. Least squares means and standard error of production efficiency in dairy replacement heifers

with receiving different feed treatment

Treatments
Items P-value
T T2 T3
Number of animals (head) 21 21 21 -
Time period of experiment (day) 90 90 90 -
Initial body weight (kg/head)1 290.90 + 52.95 285.57 +38.80 290.38 £ 34.99 0.8996
Final body weight (kg/head) 326.66 +3.12 313.04 £ 3.13 321.47+£3.10 0.0829
Body weight change (kg/head) 34.39 % 3.11 27.47+3.13 31.10 £ 3.09 0.0829
Average daily gain (g/head/day) 382.07 + 34.63 305.26 + 34.79 345.48 + 34.44 0.0829
Initial body condition score 2.391+0.04 250+ 0.04 240+ 0.04 0.1056
Final body condition score 3.0210.04 2.88 £ 0.04 3.04£0.04 0.0863
Body condition score change 0.61+0.03° 0.38 £ 0.03" 0.64 +0.03° 0.0030
Dry matter intake (kgDM/head/day)
— Concentrate 2.62° 2.62° 1.74° 0.0001
— Corn by-products silage 1.86 - - -
— Rice straw 2.85° 1.86° - 0.0001
- TMF - 2.07° 3.62° 0.0001
Total dry matter intake (kgDM/head/day) 7.33+£0.01° 6.55+0.01° 5.36 £0.01° 0.0001
Total dry matter intake (% body weight) 2.54+0.01° 2.27+0.01° 1.86 £0.01° 0.0001
Protein intake (kgDM/head/day) 0.64° 0.64 0.58° 0.0001

Least squares means + standard error
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Least squares means in the same row with different superscripts significantly differ (P<0.01)
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Table 3. Least squares means and standard error of nutrient digestibility in dairy replacement heifers

with receiving different feed treatment

ltems Treatments P-value

T1 T2 T3

Apparent digestibility (%)
— Dry matter 51.47+2.27 55.52+2.28 55.26+2.25 0.4343
— Organic matter 53.11+2.36 57.12+2.37 56.70+2.34 0.4756
— Crude protein 53.26 +3.06 52.94 +3.41 51.72+3.37 0.2225
— Neutral detergent fiber 43.92+3.39 47.95+3.08 47.10£3.04 0.3783
— Acid detergent fiber 45.43+2.84 46.99+2.86 48.52+2.82 0.7549
Energy intake

— Digestible energy (Mcal/kgDM)* 1.98+0.09 2.22+0.09 2.31£0.09 0.1162
— Metabolizable energy (Mcal/kgDM)** 1.55+0.09 1.80£0.09 1.89+£0.09 0.1159
Total digestible nutrient (%) 45.02+2.11 50.39+2.13 52.50+1.10 0.1202

Least squares means + standard error, * DE = (F, x GE) — (F x E), ** ME = (F, x GE) - (F x E) — (U x E)

F, = Feed intake, F = feces, U = urine, GE = dietary energy, E, = Fecal energy, E, = urine energy
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Table 4. Least squares means and standard error of blood metabolites in dairy replacement heifers with

receiving different feed treatment

Treatments
ltems P-value
T1 T2 T3
Blood glucose (mg/dl)
— 0 h-post feeding 66.00£2.26 66.47+2.27 63.30£2.25 0.4959
— 4 h-post feeding 67.16+3.81 71.74+3.78 68.26+5.25 0.5727
Blood urea nitrogen (mg/dl)
— 0 h-post feeding 7.19+047 6.80+£0.48 6.68+0.47 0.7357
— 4 h-post feeding 10.21+£0.52 9.12+0.53 8.68+0.53 0.2048
Triiodothyronine (ng/dl)
— 0 h-post feeding 196.72+16.44 147.75+£16.52 186.86+16.35 0.1835
— 4 h-post feeding 212.72 +14.65° 154.82+14.72° 192.63+14.57% 0.0510

Least squares means + standard error, *° | east squares means in the same row with different superscripts differ (P<0.05)
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Table 5. Least squares means and standard error of production cost and economic return in dairy

replacement heifers with receiving different

feed treatment during the experimental period

(baht/head)
Treatments
Items P-value
T T2 T3

Animal breed cost 12,312.24 £ 73.57 12,389.30 + 73.92 12,456.55 +73.17 0.4399
Medicine and the medical supplies cost 30.82 £7.58 33.94 +£7.62 31.91+7.54 0.9587
Frozen semen and equipment cost 349.82 £ 39.90 248.01 £ 40.09 383.29 £ 39.68 0.1347
Concentrate cost 2,187.00 £ 0.01° 2,187.00 £ 0.01° 1,458.00 £ 0.01° 0.0001
Roughage cost 2,397.26 + 2.80° 2,654.31 +2.82° 3,779.91 £2.79° 0.0001
Feed costs 4,584.26 + 2.80° 4,841.31 £2.82° 5,237.91 £2.79° 0.0001
Total production costs per head 17,277.14 = 59.20° 17,5612.55 59.49° 18,109.66 * 58.89° 0.0004
Total production costs (21 cows) 362,819.94 367,763.55 380,302.86 -
Feed costs per weight gain 133.30 176.24 168.42 -
Total production costs per weight gain 502.39 637.52 582.30 -

abc
Least squares means + standard error,
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Least squares means in the same row with different superscripts significantly differ (P<0.01)
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