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Average Daily Gain of Male Dairy Calf between Grazing and TMR System
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ABSTRACT: The objective of this project was to study an average daily gain (ADG) of dairy calf
between grazing and TMR systems. Three treatments (T1-T3), three repetitions with three calves
per treatment were set. T1: calves were fed total mixed ration (TMR) in free stall according to
the Dairy Farming Promotion Organization of Thailand (DPO), T2 and T3: calves of each group
grazed Pakchong 1 and Muaklek napier grass+21% CP concentrate, respectively with two cycles
of grazing, 30 days each. The ADG of all calves, dry matter yield and nutritive value of two
napier grass cultivars and production costs were determined. At the end of the experiment, the
ADG of the calves in the control group was higher than that showed in the two grazing groups
(P < 0.05). Both types of napier grass produced a continuous and sufficient yield for the calves
throughout the dry season. Pakchong 1 gave a higher dry matter yield than Muaklek in the first
cycle of grazing (P < 0.05), whereas the yield was not different in the second one (P > 0.05). In
both grazing cycles, Muaklek had better nutritive value than Pakchong 1. There were higher
crude protein contents in leaf and stem of Muaklek than found in Pakchong 1 (P < 0.01). Overall,
dairy calves raised by TMR system had lower production costs than grazing system supplemented
with concentrate diets.

Keywords: ADG, male dairy calf, Napier grass pasture, TMR

Agricultural Sci. J. (2018) Vol. 49(1): 71-87 2. e, . (2561) 49(1): 71-87

NsaisIneIMansinuas UA 49 aUUR 1 UNSIAN - IWueU 2561 71



e MsRSUIAUTOEDLANIAUNIWATL]
UNANED

nsAnwaseiffagussasdiioAnu
Fasnsasyivlavesgnlaumagiivdesas
wzduuamgnudeduasdssuultomis
anssuiidues lnednulugnlauumadsiuan
9 ¢ wisngunismeassesnilu 3 nau nauay
3 1A nguil 1 nauenuas gnlaazldiuoims
grasuiuenslurenmuisnisves e.a.a. @
nawTl 2 wag 3 avvdesunsidailuutamigiudes
U1n9ed 1 wazinlosuinuan wasiasuiemns
Tulusiudosaz 21 lngadunzidudiuim 2 sou
souaz 30 Ju Teyafidnwildun SnsinsiaTey
Fulavesgnlans 3 ndu nandn AuATNIEWNS
yowmg et 2 ¥in uasiununisuangnle
INNITANYINUIY gNIANNNGUAIUANTIENT
n1sasgAvlafnIInguasvzidunlaingn
pgeiltudrAgyn1sana (P < 0.05) wgnudes
faansinannsnlinandnldogiseiiio way
Wiganadniugnlauunasny19naua 41ulg
wedesuintes 1 Winandngendinewudes
winmdnlugivfeuusnveinisuaesdniag
uwngldy (P < 0.05) luvaugiinisunzidusouiiaes
wananszund g 1ansiugliunnesiy
(P > 0.05) TuAuAnAM90S WU e
sinuaniiaanmeeimsiniudesiinges 1
Tuhiaessouvesmsunsidy Tnengnudedun
wandsedulusivluly uazddugsniniinuly
seudosiinges 1 (P < 0.01) wagn1aidesgn
Tauuneaglagldormsgnssauiiduensiisuyunis
HARAINIINTUAeEAIMNELENR A5 LAY
QREI PFER VR LI,

AdA: BRIIN1TLRSLAULR, gnlaulinar,
wUammgiudes, 01nsgnasiuiiiduens

72 Agricultural Sci. ). 2018 Vol. 49 (1)

uni

ludreguasvennt aziinn1iznis
Maunauiivensaslulssmalneogiaue lnoid
Faurdugguuaudsfuggiouveand Tavd
awvgndnde ludrsdanarnduieiionmgd
uazanInInasullLIzaLR NSRS YLAULY
vaafigUsenauduluyIefing 1INy I sdnd
aglurlsszuznseRnmandINaliAMAINanaAY
fousaziinislidsiudefnunmuainue e
Alaifiu (Tudsri and Ishii, 2007) dsransznusie
Fnidomnuandnvasmgnomsdndliainase
paeanad Wiildanmsanuves Poathong et al
(2008) InensuaselAusaIMLaLLU A AUl
Ashdlufuiitentamesyd wulh vdhAuiig
TinanAnanaTenINfouNgAINIEY DeLhou
unsey esnnidurianaignganisiaty
Wulayslu wagdrdu uadinisasyiulaves
Yomonifondmudn dwalinisifiudinngy
voslauninageutiosnininssoziiaduvesd
wiagalsfiny nsdaniswlamafiviunzay
ansateiiunun e msdn iz o
Tuthagguds 15y msavalveglusefuiiananse
dandulagseniimdsiivensn deliiniio
daluunnymiononindsusznoulufeluegeiion
2-3 Tuaztheliaun memeRau (Tudsr, 1997)
Tuvazfinsuidgmivesniady uazinunsns
Tutlagliu fe ldewnsvenuanuvasdusmauy
R WU Hanaoulan1enIsinuns laglawiy
ogsBahetndaiinudmisensi ulfineeling
Usuugsnaunwluvany 9 sUsuufinn wie n1s
auoNe IR TlNaNERINuT L LlaL
Lilvidndifulugigguds wu msvimewdn vise
asviug e Wudu wadawinisuiauaauy
DWNINUAANNAEIAIUBE AN Bnuilianiveg
ddry laun tnwnsnssegesdiulngveslszine



v
a A

fifufinienisinensaeudieiifauarliifisane
MoN15Uanad1aulaIng 1013509518918
Department of Livestock Development (2014)
589U mﬂivmﬂuwuﬁnﬂaﬂummawmmmi
dndiiies 736,581 13 mewuwmwmmmmu
2,278,050 13 IusumummwmmmLamammﬂm
3,011,997 AsAL30U Uisﬂamumwsmgﬂmmam
Taglomgsegeslifonvgnairaudamaiiiold
Fosdniedaiaduaraaiiior dmsunghudes
Fadunghomsdniflasuanufienaninuasns
Usznaurulunghiildsunsadnasuainmienu
mﬂ%’ﬂﬁmamﬁaﬁtﬁmﬁmi Fadungiandeud
Imamammewmawwawammm ¥AUNITNAR
Tuiufidia mmmhﬂsyismuﬂlmwmsﬁULLUU
Wy Udesdniasungiay dndn wietianvimg
wifn Fuegifurinveamgritasduudeiunsy
wiowdesony Tudiuvema nudesuase
(Pennisetum purpureum; dwarf napier) Jondu
nihnaRuveensnidmeseulysynelng
TawosdnisdaasufanisiauuLialsznalneg
vie 0.a.0. waznsuladnd Taenailddndn
Tng 0.4, i Aas.adaust Faes anuminends
\NUASANERS wag Prof. Dr. Yasuyuki Ishii 210
uvning1dedonsni UssinadUuldsuiuneaey
nslinandnuagaatedn v uesaneiug
WINWAN (Pennisetum purpureum cv. Muaklek)
wislalyiduautuaeiugiinilaonsudadei
fignwarmsiasaiulafiunniaiu (Pennisetum
purpureum cv. Mott) Taevguulesuinuan
Jafuaneitugiioannontt Tulng) fuwdnios
Uanelutinss shlvmsauludnss fszuuan
wausanazfininldfu ToflogIaRaAuasil
31N13EYLAULROONNINTDVBIEIFU YonaneI?
10-22 Wwuiung senrenifisnsaienrisane
Woungaingu-suna dadungiimuudaldd
wazinzdmsuuasedniaunziduwuunyuioy

(Tudsri, 2005; Umpuch and Tiewsuwan, 2016)
A3AN®IUBY Rengsirikul et al. (2013a) WU
wgnudesinmanldnandniminuuade
Tuthaggeu (@.0.-w.8.) flongnsiia 3 ieuiniu
1.52 du/ls uargaudanu1l (We.—nan.) Wiy
0.54 ¢y/ls dwsungniulesntes 1 (Pennisetum
purpureum x P. glaucum ‘Pakchong1’) ineglu
nguudesing 1uvgdafnannisuandam
wugsErimgnuesins wagnailiyn Tadud
geUszan 4 weg Ssvuusniudaususingzane
aa‘[,umu mmﬂmmuauﬂaim AnwazaRUY Lay
nssfudangg Uaﬂﬁumswuﬁimiﬁumauwuﬁ
(Kiewthong, nd) Sadufirermsdninfidnanin
gomadrunsTinandn uazilauamisems
Fnimnuiidnidosnis Gunha et al. (2015) 18911
11 enstduselevdvemgiudesuinyes 1
fulimsiu 45 Yu Faagldngfifaunind
lagFaanarlusiusiuiazanisgeslavesing
wke Safunghumnzdmsuldiae s Tnoany
dndienses wu Taun Tauide nsede uny waw
wne usiu Jagdunsuuadnildatuanuy wazds
eulinunsnsUgniurhtssmalne satldine
unsludssrsuseimna (Wangchuk et al., 2015)
dmfuanuidstagtuvesnsuuadninmeunsd
Wesnswdavgudesuintes 1 nilniielddu
omsdnTnsludminssinsiisinarnssinngsay
(Poathong et al., 2014; Kaeokliang et al., 2015)
walusrunisuasedniasunzidudslanunns
FIEUAINE
nsdanisnisiienslauuiivaieguwuy
uAf¥dnAufuazinunsnsUf R Ae msliems
weufufifineninuiovdoslaunasuuamen
warlR oIS TUTEUINNITIAUNNIDLES NN
e uilidediAafinumsnsdesannsamue
dndruuSunaesneuiuamsiudielidn
Tinandafiuizan Jetosinsdinandmalid

NsaisIneMansdinuas UA 49 aUUA 1 UNSIAY - IWWIgU 2561 73



e MsRSUIAUTOEDLANIAUNIWATL]

msUiumsdansnislitonsiisendn emnsgns
suiuens (total mixed ration, TMR) Sauis
nsPeesTiemaNesReUiue STl
iifuneunugasludadiuiiuvueu vilside s
Augimslunn 9 Minsanunnudeanisogng
dihiaue wardnianunsaiuldnaeaieulnedide’
ladpsasungidulunUamg (Pattarajinda, 2017)
Faduisnsisunuldluvans 9 miieauves
Useindlne dwmalinisuaselauuasungianly
wasvigiGuanifosas usleenslsfau nnsugn
afauamgiielfiduingivluemsgassom
MouesFensianudndunazaosarunsaly
Ustlowflamasniiad winuedludiunisvaes
Tauvasunzdulusdamen nui ek
Tulszwalnedaldnuindnisfinwinisuasslauy
wiedniinenseswinsudldusslovllundas
e sdnilugasgouds Steenisunziduly
PaengruuarUnuladludigguas s oUNZ LAY
wlamglugaudawsiinislii (Tudsri et al.,
2001; Rengsirikul, 2002; Ritruechai et al., 2004;
Tudsri and Ishii, 2007; Poathong et al., 2008;
Soonthonwat et al., 2011; Arahung and
Sumamal, 2013) faiju wigana waganmgil
ommazidutiadefinuaulals udmnanse
vInsdnnisulang liarunsaldUsslovd
I¢egrenoidesied Jymnisvinuaauie
p1nIneUandniudnifsnsoduragguds
1AgLaNIEY 1A UgANUIIIUTF UG AT oUUY
UsIa Manweded Tailnguarasdiitefin
83113893t AUlRYRIgNLAUNLINAL T84
nsUdesasunsLaNwlamgluY g AU
fuszuutlagiudl e.a.n. dudunisegenisl
9113805590 7L81815 nasnauAnvINaNER
wazgaAMIsesvema U osdldiden
THudesuindes 1 lesndungilinanin
g9 wazdlufiauideludunisuaesdnias

74 Agricultural Sci. J. 2018 Vol. 49 (1)

ungidy wazidontivguudesinnmaniilosain
NUADATUNZLAN UaTNULAILAR

gUnIalLaEIsNg

1. gunsal
1.1 drivnaed
anlaustusgnuanleadlatisidoy
eyl seduareidonleadlainidousening
Seway 76.56 614 98.17 81 8 W I 9
Y94 0.8.0. NeUNAFoUAN T BN TAETY WuEn
mMIaneSaeuen wazdnindulesiulsasyuin
yndalusunsa feenitnlalpenisidssrunen
ar 3 1 lasuenaiungunaaes avkansly
Table 1 laulounsiduiadaluusaztisnaluusas
Furrgnioundumeniiniiiedun uazetmsdu
wsudag 2 Alandu/u



Table 1 Experimental treatment and cattle management

Group or Management Number
experimental treatment of cattle
T1: control DPO rearing program: TMR feed + free stall all day + powder 3
mineral
T2: grazed Pakchong 1 Grazing time: 7:30-10.00 am and 1:30-3.30 pm 3
napier grass pasture Return to stall: 10:00 am - 1:30 pm, 3.30 pm
T3: grazed Muaklek Received 21% CP concentrated at 2 kg/head/day in the stall + 3

napier grass pasture powder mineral
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Table 2 Agrometeorological report in 2016-2017 at Pakchong meteorological station

Month Rainfall  Day of rain Average Maximum Minimum Relative
(mm) (day) temperature temperature temperature humidity
(°Q) ®) (°0) (%)
Year 2016
January 35.7 6 23.6 32.9 10.6 72.5
February 0.0 0 24.3 35.2 10.6 57.2
March 23.9 2 27.9 379 17.5 58.2
April 239 2 27.9 379 17.5 58.2
May 4a7.2 13 29.3 39.0 222 67.0
June 132.1 19 28.1 36.5 22.7 71.1
July 104.1 17 26.7 335 22.4 78.1
August 74.9 18 27.2 33.0 21.9 74.9
September 158.0 18 26.0 324 22.1 83.1
October 105.6 20 25.8 32.1 21.1 83.9
November* 56.7 8 25.5 32.6 19.0 76.5
December* T 23.8 32.6 15.6 64.4
Year 2017
January* 32 5 24.8 33.1 16.9 64.8

Note: T = trace and * = grazing period
Source: Meteorological Department (2016; 2017)
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Table 3 Average daily gain of calves during grazing period

Management Average daily gain (ADG, kg/head/day)
1% cycle 2™ cycle average
(30 days) (30 days)
Group 1: TMR + free stall 0.622° 0.867° 0.744°
Group 2: Grazed Pakchong 1 napier grass 0.267° 0.734° 0.500"
Group 2: Grazed Muaklek napier grass 0.100° 0.856° 0.478"
P-value 0.0174 0.5670 0.0505

Note: Means in each row with the same letter are not different at P < 0.05

4. dayanvamnsdnd
4.1 mMaseyaule LLavmﬂﬁmawﬁm
Aoun1sunzidusaudl 1 UANHERE
60 Tu mmmaawumummmmu‘i@mmammu
wﬂumummm ANNYNT LATIIUIUNUBBE NS
oAy (P < 0. 05) ne e suinges 1 PGRRHGR
LLavmmmammaqmnLumsﬁmﬂmaﬂmmm

78 Agricultural Sci. J. 2018 Vol. 49 (1)

gauazAMUYILRALIios 162.89 fv 182.67
SERTR 621\‘17\]91L‘LJUﬂ’J’IﬂJﬁﬂU‘U’N‘UﬂGI‘UENWEUW‘VN
ansiiugiiony 2 Loy Iummswaﬂmmﬁmﬂ
wisnfinmsuanvusludiinni Faduldaindiuau
Mﬂ@m’@ﬁuﬁﬁmmdmﬁumﬁsJi‘ihﬂﬁv'aq 1
Uszanas 4 Wi (Table 4) uaziileidngdrafou
Sy nuh MmmaawummmmmimmLmﬂ,m



Tumn 9 dueeaseiiios wazlinuuAnAiUeE N
FarauludiuvesanununuunideAg nles

wnwandapadinisuanudefianinuanudes
U1ntes 1 wiinzdigtisguddnnany

Table 4 Height, length and tiller density between Pakchong 1 and Muaklek napier grass

Pakchong 1 Muaklek P-value
1" cycle (60-day age, Nov 16)
height (cm) 237.78° 162.89" 0.0121
length (cm) 265.39° 182.67° 0.0010
iller density (tiller/m?) 9.45° 37.22° 0.0178
2" cycle (90-day age, Dec 16)
height (cm) 285.67° 227.33° 0.1486
length (cm) 315.67° 244.33° 0.1537
tiller density (tiller/m?) 17.00° a5.67° 0.0065

Note: Means in each row with the same letter are not different at P < 0.05
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Favajiudesiiony 60 Fu wui1 nandnTINves
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Table 5 Dry matter yield between Pakchong 1 and Muaklek napier grass

Dry matter yield (kg/rai) Pakchong 1 Muaklek P-value
1" cycle (60-day age, Nov 16)
leaf 168.44° 107.88° 0.1801
stem 409.69° 134.13° 0.0222
leaf stem ratio 0.41 0.80 -
dead leaf 3.52° 4.36° 0.7787
inflorescence N/A 7.39 -
total DM vyield 581.65° 253.76" 0.0479
2" cycle (90-day age, Dec 16)
leaf 363.20° 313.85° 0.5404
stem 657.42° 397.08° 0.0951
leaf stem ratio 0.55 0.79 -
dead leaf 29.55° 17.16° 0.0842
inflorescence 12.76° 20.58° 0.0930
total DM yield 1,062.93° 748.67° 0.1673

Note: Means in each row with the same letter are not different at P < 0.05

4.2 93AUTTNOUNINAL

1UsfuTI (crude protein, CP) #g
ﬁgaaawﬁmdaummmmﬁuﬁmq 60 Ju (Table 6)
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soufides (Table 6) Ssmadululufiemadientu
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Table 6 Chemical components (on dry basis) between Pakchong 1 and Muaklek napier grass before

grazing in the first cycle (60 days of age)

Chemical components (%) Pakchong 1 Muaklek P-value
1. leaf
crude protein 10.67° 14.39° 0.0004
NDF 65.52° 58.89" 0.0050
ADF 37.78° 37.93° 0.9354
ADL or lignin 3.67° 3.61° 0.7852
cellulose 34.12° 34.32° 0.9105
hemicellulose 27.74° 20.96° 0.0063
2. stem
crude protein 3.83" 7.05° 0.0007
NDF 69.41° 70.38° 0.5646
ADF 51.22° 50.73° 0.7842
ADL or lignin 6.67° 5.41° 0.0005
cellulose 44.56° 44.32° 0.6712
hemicellulose 18.18° 19.65° 0.3066

Note: Means in each row with the same letter are not different at P < 0.05
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(P < 0.01) tufie luvesudesnges 1 fiuna
wiwaglaagenitluuesuinmdn Tuvaed
waglaa anduiivinadilndidesiu (P > 0.05)
Tuvauzfidiudduiinisazau NOF laiunnstey
neadi udeznuindrduvemadesuing
msazaudnduluuTinaiuendetu (P < 0.01)
wiosrUsenavdlulvg Aolvaglaa waziad
wagladliuandeiueenvzdamalilagnmsu
udUnandelelungs NOF dlaiflenuumnsnedy

NsansShenmMansinuas UA 49 aUUA 1UNSIAL - IWBaU 2561 81



e MsRSUIAUTOEDLANIAUNIWATL]

MatlseAu NDF vamgiiudesuinyes 1 a1

60 Tu dAlnaAganunisAnyIvee Gunha et al.

(2015) F4571897U37 NDF LRdsvienuvadues
U1need 1 danadeNsavay 66.13

Table 7 Chemical components (on dry basis) between Pakchong 1 and Muaklek napier grass before

grazing in the second cycle (90 days of age)

Chemical components (%) Pakchong 1 Muaklek P-value

1. leaf
crude protein 11.01° 13.70° 0.0046
NDF 65.11° 57.06° 0.0018
ADF 41.02° 36.99° 0.0152
ADL or lignin 3.49° 3.75° 0.1823
cellulose 37.53° 33.24° 0.0169
hemicellulose 24.09° 20.07" 0.0414

2. stem
crude protein 3.83° 7.01° 0.0002
NDF 70.97° 72.68° 0.5893
ADF 52.58° 57.24° 0.0202
ADL or lignin 5.26° 4.94° 0.5207
cellulose 47.32° 52.30° 0.0226
hemicellulose 18.39° 15.44° 0.2422

Note: Means in each row with the same letter are not different at P < 0.05

Forihgnisunzidaluseudaan (Table7)
e forgfiututiina NOF Tulufianuuaneng
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Table 8 Cost production of three groups of calves

Details

TMR + free stall

Muaklek
napier grass

Pakchong 1
napier grass

Pasture establishment

— Fertilizer, Baht/rai 0 1,230 1,230
- labor, Baht/rai 0 17,333 17,333
- Electric fence, Baht/rai 0 1,239 1,239
Total, Baht/rai 0 19,802 19,802
DMY of grass, keg/rai 0 1,062.93 748.67
Net cost of pasture, Baht/kg 0 18.63 26.45
Feed, Baht/head/day
-TMR Y 34.78 0 0
- Concentrated ¥ 0 24.06 24.06
— Labor, Baht/day ¥ 600 600 600
Total, Baht/head/day 634.78 624.06 624.06
ADG of calves, kg/head/day 0.744 0.500 0.478

Y Price of TMR for dairy calve was at 3.72 Baht/kg, daily intake was at 9.35 kg/head/day
? Price of 21% CP concentrate was at 12.03 Baht/kg, daily intake was at 2 ke/head/day

* Two labors at 300 Baht/day

G
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