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Utilization of Alysicarpus vaginalis hay as roughage

for White Lamphun cattle

Wirapon Phunphiphat o Werapong Phonsayomz/
Ratchadawan Phunphiphatl/ Weerasak chinosaengl/
Abstract

The experiment was conducted at Lampang Animal Nutrition Research and
Development Center. Average initial body weight of sixteen males White Lamphun cattle
were 184.25 + 32.08 kilograms. The cattle were arranged in Randomized Complete Block
Design with 4 replications and 4 treatments. Treatment 1 composed of rice straw and
concentrate supplementation at 1 % of body weight and treatment 2, 3 and 4 composed of
rice straw and Alysicarpus vaginalis hay proportion as followed :- 50:50, 25:75 and 0:100,
respectively.

The results showed that weight gain and average daily gain of the cattle fed with rice
straw and concentrate supplementation were higher (P<0.05) than weight gain and average
daily gain of the cattle fed with rice straw and Alysicarpus vaginalis hay. Weight gain of the
cattle fed with rice straw and concentrate supplementation, rice straw : Alysicarpus vaginalis
hay (50:50), rice straw : Alysicarpus vaginalis hay (25:75) and rice straw : Alysicarpus vaginalis
hay (0:100) were 42.00, 14.00, 18.75 and 25.75 kilograms and average daily gain of the cattle
were 350.00, 116.67, 156.25 and 214.58 grams per day, respectively. Feed/gain of the cattle
fed with rice straw and concentrate supplementation was more efficiency (P<0.05) than
feed/gain of the cattle fed with rice straw : Alysicarpus vaginalis hay (50:50) and rice straw :
Alysicarpus vaginalis hay (25:75). Feed/gain of the cattle fed with rice straw and concentrate
supplementation, rice straw : Alysicarpus vaginalis hay (50:50), rice straw : Alysicarpus
vaginalis hay (25:75) and rice straw : Alysicarpus vaginalis hay (0:100) were 14.17, 39.60, 29.70
and 20.09, respectively.

Keywords : Alysicarpus vaginalis Linn.DC., roughage,  White Lamphun cattle

Research Project No.50(1)-0114-023
v Lampang Animal Nutrition Research and Development Center, Lampang.

o Chiangmai Provincial Livestock Office, Chiagmai.
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Performance of male Thai native cattle under pasture grazing on
Panicum maximum TD 58 and supplemented with Desmanthus virgatus

in Prachuap Khiri Khan province

Autsawin Saichuer’ Somsak Poathongg/

Arnuphab Sengsai;/ Sutat Soonthornwat”
Abstract

The objectives of this experiment were to study growth rate and production
cost of male Thai native cattle under rotational grazing on purple guinea grass
supplemented with Desmanthus virgatus at Prachuap Khirikhan Animal Nutrition
Development Station. Twelve male native bulls (2 years) were arranged into two
groups. Group 1 rotational grazing on purple guinea grass every 30- 40 day. Group 2
rotational grazing on purple guinea grass every 30 — 40 days and supplemented with
fresh Desmanthus virgatus. The feeding trail was lasted for 210 days.

The results showed that the dry mater yield of purple guinea grass were 1,102
ke/rai in group 1 and about 1,186 kg/rai in group 2. The yield of purple guinea grass of
bolh groups were sufficient for 6 male native bulls for 210 days. The average daily gain
from the groups do not significant different (P>0.05). The production cost of roughage
from group 1 was about 15,435 bath and not significant different from group 2. which
the production cost of roughage about 15,425 bath.However the average net income
from using available land of group 2. (586.66 bath/rai)was higher than group 1. (175
bath/rai.)

Keywords : male Thai native cattle, weight gain, production cost, Pannicum

maximum TD 58, Desmanthus virgatus

Research Project No. 47(1)(47:8)-0514-029
v Prachuapkhirikhan Animal Nutrition Development Station, Kuiburi, Prachuapkhirikhan

? petchaburi Animal Nutrition Research and Development Center, Petchaburi.
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Productivity and carcass characteristics of Thai indigenous cattle fed

on different quality hay

Parinya Chararachata v Jeerasak Chobtang ? Sumon Pojun Y
Wattanawan Srisomporn v Sukanya Kamphayae v
Abstract

A study aimed to compare productivity and carcass characteristics of Thai indigenous bulls was
conducted at Nongkhai Animal Nutrition Development Station. A randomized complete block design

with 4 blocks was used as experimental plan. Twelve intact Thai indigenous cattle, initial body weight of

137.75222.96 kg, were allocated into the experimental treatments. Treatments were three quality of
hay comprised two of Digitaria eriantha hay (sood and medium quality) and one of Brachiaria ruziziensis
hay (low quality). All bulls were equally supplemented with 1% of body weight of concentrate (11.85%
crude protein). The animals were killed to determine the carcass traits after 118 days of feeding period.

The results showed that there were significant different (p<0.05) in dry matter intake resulted in
significant different (p<0.05) in animal performance. Weight gain (46.5, 37.0 and 16.8 kg, respectively) and
average daily gain (0.44, 0.35 and 0.16 kg/d, respectively) of the bulls fed high, medium and low quality
hay were significant different. There were not significant different (p>0.05) in carcass (95.7, 85.5 and 71.3
kg, respectively) and meat weight (69.2, 61.1 and 50.0 kg, respectively) between high and medium
quality hay group but higher than (p<0.05) that of low quality hay group. However, there is no significant
different (p>0.05) in carcass and meat portions when present in percent of shrunk body weight.

Similarly, retail cut of meat, internal organ and gastrointestinal tract between high and medium
quality group did not significantly differ (p>0.05) but higher than (p<0.05) that of low quality group.
Correlation coefficient (1) among empty body weight and hot carcass weight, meat weight, bone weight,
internal organ weight and gastrointestinal tract weight were in highly positive. In conclusion, to increase
performance and carcass traits of Thai indigenous bulls, at least medium quality of hay should be used

as animal feed source.

Keywords: hay, quality, productivity, carcass characteristic, Thai indigenous cattle

Research Project No.: 51(1)-0214-052

yNongkhai Animal Nutrition Development Station, Sakrai, Nongkhai.

# Animal Nutrition Division, Ratchathewi, Department of Livestock Development Bangkok .
yRoi Et Animal Nutrition Development Station, Suwanaphum, Roi Et.

“Khon Kean Animal Nutrition Research and Development Center, Muang, Khon Kean.
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nFnidsddanaaedls 118 Tu thlarousluvhnisAnuenilsehdei7ldumsgu
Aewrmsanwanlilnonemsuiu 18 Falus wazeatiuiu 12 #9lue (shrunk  body
weight, SBW) vhnsaneannuuulnemadsfiuusiiilag doase (2529) duflunistasnisii
Tdniaaureu udrdmdudenfinofiolendenson niusnuenta nanviuazuenaiuma
gen nvureneretuizaslunanunesn wondiulatudesies e3urvnslunazsyuy
PIRAUDIMNT F1LABDIMNTTINNAII8ONIINTEUUNINALEIMNS Faudsenn axldduiliduen
gurenoanidiu 2 dau ndsndadmiinenis 2 #n ud sidounseanainnszgnainen
Fnde Feimintudau ietufindmindlisauavemslussuumaiuems (empty
body weight,EBW) LLazﬁmﬁ'ﬂmﬂEju (carcass weight,CCW) udtluaulusuiugingn

YINNMUNUNTUFILYDILANIF

A157°97 1 dUUIENOUYBIDMNSTULAYBIAUITENBUNILARINAATATUIM

elzhigll UY3una (Alansy)
417lne 70
S1azldun 15
AndwABe(449%) 8
WaenuesUu 2
loumal@ow 15
e 1
Widndussn 25
34 100

23AUsENOUMSLAT (dry matter basis)

o v

IS (%) 88.0
sy 12.0
Tty 4.9

NDF 112
ADF 5.0
TDN 68.0

e - Tu 1 Alansu Ussnaume lfeunaslsd 825 nu wuniliideu 2 niu
widn 4.3 n3u dangd 0.81 n3u uusnnila 0.83 nu lavead 0.02 n3u

lolodu 0.05 n5u Fawiew 0.01 N5 NoaAe 0.22 A5U

Woaleda 15 n3u upaideu 50 N3N wag a15UTIMse 0.5 NS
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5. N5ATIZNDIAUTZNBUNINLAL

Fregiemstusasngwiaiily wasnguiafilafunde tuun unzwnsafid 3
A 1 Tadns nTuAATIEEe 9guie (dry matter, DM) 1Us@u (crude protein, CP)
lugiu (ether extract, EE) uazin (ash) #1135U99 AOAC (1990) AiATiziiesAUsznauy
niawaa AN neutral detergent fiber (NDF) acid detergent fiber (ADF) wag acid

detergent lignin (ADL) m3337is1e9ulag Van Soest wazaay (1991)

6. MINATIEINAAR
UoyaaussourNIINGNkATaN vz N AT i sad AdtewIe uiieuravanisly
v Y A ] 1Y) = = ' oA v v | v &
newisndaaninuand1eiu neseuitsussnindanguitlaSungunalndiuwians 2

ANNTNLAEVENITWAY warsenindlalasunaunalnauisnanmfnasamunindiunans tne

1% orthogonal contrast (Muller wag Fetterman, 2002)

NANISNAABILAZAR5A]

29AUIZNOUNIAATIVDIDIAITNARDY

AN5199 2 wandesdUsEneuMBAlivesesTuLar e wialdlunisaaes wanis
A5199% nudn ostuilesduszneumaaiilndidestuiilddiuanly daungunslng
AunmATTUsAugInImaundlnainunmUILna AL IgNIIRMAIMAN 9.42  6.82 uat
3.85 pud1du  Lilefinnsaniagad (neutral detergent fiber, NDF) %31 nigjunslnanuis
W 2 AN darlduanedieiuuinin welorainanmsingnseudiulngifinnsiiuns
WARE19TIALET I1NTIBTUVBY Chobtang agay (2008) Archemede wazAny (2000) Loz
Arthington ua Brown (2005) wu31 ngjwafeulaeiirluasinsifiuntuvadesnasmis 39
ﬁﬂﬁmﬁwﬁmﬁqLszjaéqqLLﬁ'jwzﬁmsL%Uiﬂaﬁuﬂ&y’qLwimqﬁaa agnlsfimu sedvanselevemih

<

A v oA ! o ! o XA ] Y a o o v & o 3
E%LLMQQJﬂqEﬁQﬂT‘IﬁQJ’]LLWQIﬂﬁ’]@Jqﬂ WQULU@QQWﬂLUU‘VIQJ']LL‘WQWL@iﬂm'ﬂ’]ﬂ%m’]ﬂaqLﬂ‘ULﬂEJ'JLlIa@

I a a

Wuggadndndungiwnun Wuanmaling388e1aniiu (acid detergent lignin, ADL) infiu

7.45 Fegandmaundlnaiaunnakaziiunans 39l 2.92 uay 3.25 MUE16U

Usuneunisnula

USunainguisiasiusfiuneuiilafulauanslunised 3 laslunisveassiliasuenng

=% a a

Fulilaludnsiniu (1 Wesidudvesmiing) sslunafifindudiulngFainandvsnaves

AMAINBINITNYIU HAN1INARBY WU tanduiidesniengunalnariuinguis (nTusa

2

Umdnwunuedn (MBW)/11) Taunnnan (p<0.05) Re1sdnman e wagiiloiUssuiisusening

v oy 9
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M NEINAIIEAY WU LaRune wnelnauisAunINAANINNTT (p<0.05) najknalnan
AN NUIUNaN Tagsauuan tanguilideamenguiinuninaiazUiunalafuinguislely
32U 2,74 ua 2.53 Wosdudvanmingy aua1du 110 (p<0.05) NAUTIEEIRIENE15Y
1% ° s & & Y Y 1 I3 = = = Y a
WA INeN (2.28 Woasldudvaniningd) sg1elsinig Welsuiisuiusenulsumns
Aulavodlaiudiesinenduinindilnaifusiu vesaueinanudainuInsgIuemsdnine)
& Y i a4 & v o i v a a
DosveIUsEmAlng (2551) ui WUl ATAEImEnE IMNINEWIAIAMAINAAIN T AN NS

10gend1 walaMiaemeneIIwinan N1 agiuemslanindt dulandesmenagunen

Y

araunmiiunasfiuemsiauiunalndifiesiusnenuues AngiNUIAnNINTgIUeINI3

q

(% (%
£ L2

dniiRenBesvossemelne (2551) Hansviaaosddan AN TVETUERANINAB YT
Snquitsfilafuls wueidus1Baues Van Soest (1994) lseSungliin aunmemsiinasie
USunaumsiuls lngemnsnuninfasiinisgeslaieniiuasidnsinisivaniuganin daali
doifuomslduiniu dewFeuifleufuseaiures inoany uazauns (2544) wuii la
fudosmedaulunduiliissisemvenugunmiainnisnaaesi uwihazAuensduly
Usinasiitiosndn (1.43 uaw 2.07 Alandusetu ) wikiemsidesshsesneruganind vl
Tnfivsnansiutaguissaaldlaiunndnaty (2.74 wag 2.74 Wesidudvasiming) Fadu
Joyativativayuinisldomnsverugunmianansatisannisidemstuadla
Fofansanuiinalusiuilladuld wuin mslivgukinuninfidedafiuiosive g
uavilileAulusiuldgend adhuisnuamuiunatsagamn e (p<0.05) Tiduniain

NI AU NATTUTAUGINAALALAAIAINIUANN TNV AT ARAS

=] 3 = a ¢ o Y v !
M99 2 @\‘iﬂﬂigﬂa‘U‘Vﬁ\iLﬂﬂJﬂqﬂﬂqiqLﬂiqgﬂmaﬂ@’]ﬁ’ﬁ%u%agﬁiyﬂLLMQQmﬂ’]W@’Ns] (%DM)

29AUTENIUNINLAL 9T RN AU VR3S
AMAING Uunan AN
AUt (%) 89.32 87.20 86.22 87.52
TUshu 11.85 9.42 6.82 3.85
g 5.36 1.64 1.59 0.89
NDF nd. 69.58 68.08 75.36
ADF nd. 33.75 34.18 46.66
ADL nd. 2.92 3.25 7.45
L nd. 4.87 6.14 4.98
AU (kcal/kgDM) 4,257 4,266 4,249 4,345

<

wnews : nd. - Lilddnsy
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A3 3 Usunansiulaveslaiudioslnenlasunguieniinuniniansaiu

q

NN NAI vagduie  SEM Contrast’
AMAING  UIUNa @mm‘wsﬁ"n PangvsRuz ~ Pangl vs 2

IQUIATIIVNA,N.N. 548.81 484.83 390.50 5.58 *oxx ns
_ oethwiinga 2.74 2.53 2.28 0.05 — *

- N.N/3UY 4.65 4.11 3.31 0.02 o ns

- NTU/MBW/u 98.47 90.25 78.86 1.73 *ex *

- DIMTUEIU,N.N. 380.00 319.83 239.04 14.94 Hoex *
 oprming 1.90 1.68 1.40 0.04 *xx *

- NN/ 3.22 2.71 2.03 0.01 Hex *

- 9IS, N.N. 168.82 165.00 151.46 5.58 - -

~ oerhmringh 0.84 0.86 0.88 0.01 ; ;

- .0/ 1.43 1.40 1.28 0.01 - -
TUshiuvimua,n.n. 55.80 41.37 27.15 1.92 *ox Hex
- TUsRuINEWNTHEU,N.N. 35.80 21.81 9.20 1.41 ok *ex

- TWsAuneIIstY,n.n. 20.01 19.55 17.95 0.66 - -
- ./ 0.47 0.35 0.23 0.001 o o
- NSU/MBW/3u 10.01 7.70 5.47 0.11 *xx o

1 . p P ' aa ' | A ve % | v &
VNBWR : Pang vs Ruzi lUSsulflsuanuunnsavnsadisenindlanguinlasunaundlnausiang 2

ANATLAEVNITUIA Uag Pangl vs 2 Wigulilsupuuanidanisadnsenindlailasung

wnalnawisnanmAkazUuNaNs drudnlsinertesiuusunaemstuliinseineais;

ns = non-significance; *p<0.05 Wag ***0.01<p<0.0001

AUTTOULNSHNANLAZANWUZYINVBILAN YLD NG

A N H v o & oA a & v ] Y A
M990 4 LLE‘WNﬂ"IiLU@UULLUaQquUﬂW'JSU@QIﬂWULQJ@QV]Laﬂﬂ@'ﬁﬁﬁﬁyﬂuﬁﬂmmﬂmﬂqw

9
(%

wAnAeiY Han1sAass wudn mslivgundnauadsdaiuiedinaililadimdnie
ﬁuqmﬂﬂswmaaq drmdnifiety uazsnsnsiesayivle g0 (p<0.05) Iﬂﬁl,?:méﬁ’wmﬁﬁg%
wisgaunme daulefidssengundnainuaind arunsodfisdmiing wagiidngnis
WsAule AN (p<0.05) Mslaveunslnauisnaunindiunans ﬁy’aﬁmmwé’ﬂﬂwmﬁmmﬂ
nsilalasulnsuzeingg Tneiamzetnads Tusiu ginidsdesalilamsyivlaléfiniy daunis
Timghsturstauenanazdlsiumudidsdinavaduazaniugsineg uazduamg il
msgesldivedarueaneg flude Ssdmalfaiuemsldtosrilildsulnsugingg Tos
muasluie drudnvaznswdsuemaduimdnidulefiassiendundnaiuiet 2
%UQmﬂ’]W fAliumnmneiu (p>0.05) weAN1 (p<0.05) mﬂ%mﬁﬂg%uﬁd@mmwﬁﬂ 9NIINTT

WSLAulavealaaINNsVeaeatl w1AglAIMININTIBUVDY LNTEUAY kay duUNT (2544) o
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dntos Wwdeaiu Ussdnsamnisiasuemnsiludivmings annendnunaziinainnisiiby

ANSNAADIVDY bNTHILAY Ay AUNT (2544) Yu LagslalagldaruisrunilusAauneu

§ 6

(15 wWosigus) geaninisnaaeanisil (11.85 Wesidud) uin Jenaluamglilaiuiiedy

(%
N a

A15NAABIUNANTTOULNITHANNAINTT

=] 44' 3 Y X oA A v B v aa W
M13719N 4 ﬂ'ﬁL‘UﬁEJ'ULLﬂaQuWMUﬂWQGU@QIﬂWULll@ﬂblﬁ/]EJ‘V]lﬂsU‘V]QJﬂLLWQWNﬂmﬂWWLLWﬂWW\Tﬂu

q

NN NAIAS vensuks  SEM Contrast”
@mmwa Junang ﬂmﬂﬁWﬁ?’] Pang vs Pangl vs 2
Ruzi

vhminidudy, n.n. 138.8 139.0 135.5 5.48 ns ns
dhwiinduan, n.n. 1853 178.0 1523 6.22 *x ns
Srantnudi, .. 46.5 37.0 16.8 3.46 — *
nsINIsaseyLAUle

- ./ 0.44 0.35 0.16 0.03 *ex *

- NSU/MBW/ U 8.49 7.97 3.31 0.72 *xx *
Sasnsasue s 12.15 11.34 27.95 3.81 * ns

2 A = a | aa | | Al Yo ¥ ' ERY]
Vee)  Pang vs Ruzi Wisuilsumnuuananmnsatasevinglanguitlasungiunelnauiena 2
Y A v p= a | aa ' A Yo v
ANANLAZNEITWIT Uae Pangl vs 2 LUSsuBuAuuAnasadasendelailasung
welnawmIAMAINAkazUINNATS; ns = non-significance; *p<0.05; *¥0.05<p<0.01 W@y

*¥%0.01<p<0.0001

Wolasananwazeinvedla (113199 5) seUunsAueInIsLazedsiznisly (119399
6) NAN1TNAADY WU AnauReInUNITIAsULUasUIMTNAY AolAilauInIeng ILNIlnan

AuNINAkazUIUNalanYMsInNd1AgwasiaTeasly  laun dntingingu dmdniilowns

q
1%
o Y a 1l |

UuinsruumsAuemskaziivtneielza1gly liiena1siu (p>0.05) uaAn1 (p<0.05)
anwuzgInvaslaiudosfifsamend133amunmen ag1elsinu nsldnaguraidnunin
wananstudeslaiuiioslneg Liflnavaelmlafilosiduden Wesifundrunldlevn wWesiGud

f & (Y

Weauns wWesidudsiviznielusiuuarivesidudssuumaiue s Weleuiuiivtngala
ddy 1 1 1 < f < 6 d’lj =
FUNAYDINIT ATULARENSLA (p>0.05) BE1elsAnu WesidudginvaslaiiuiiosnInnsnass
1 Indlfesiusenuues Yodng uazane (2547) WAy N38URY Uag auns (2544) (aglugas
52 - 55 Wasldusuaainnindaneusi)
A1597 7 wansdnutdngiulsznaunlildginveslanuidedlneniaesaiena il
AMAINKANFNNAY NaN1INAaaY WUl drudsenavdriluginsnevauesanmuninvg iy

lumafginudnwugyndrdy lnelambessengunadnainuainaiaguiunalsd
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drutsznaunlilden liunna1siu (p>0.05) weL1NA1 (p<0.05) druvadlaiuiiionias e

A3 5 dnwazgnveslaiuilodlnenlasunguieninunwlaneaaiy

9

drulszneu RO UNIINAUIAS wen3®  SEM Contrast’
WIAS
AN U1y ﬂmmwﬁﬂ Pangvs  Panglvs2
A a4 Ruzi
v AugansmARes, n.n, 1935 1818 1525 642 ns
dwinslaissewemng (EBW), n.n. 167.5 152.7 126.6 6.62 wkk ns
ﬁmﬁﬂmmju (Ccw), a.n. 95.7 85.5 713 427 * ns
Wosidudann (%EBW) 56.7 55.7 56.2 0.89 ns ns
ﬁmﬁﬂd’suﬁlﬂﬁzﬁwnﬁ%um, nn. 71.8 67.2 55.3 2.96 ok ns
Wosidusaniildldenn (%EBW) 4327  44.29 4379 0.89 ns ns
drotnidounslugn, an, 692 611 500 312 — ns
Wesidusiiouns (%EBW) 41.0 39.7 39.3 0.78 ns ns
Wesiusilauns (sccw) 723 712 69.9 147 ns ns

3 . ~ a i aa i oAy ve v i v &
WK : Pang vs Ruzi Wisuilsumnuuananansatiasevindlanguinlasuneunalnauiana 2
Y A v = a | aa ' AN Yo v
ANNNLAZNEITUIT Uae Pangl vs 2 LUSsuBuAIuAnAIsadasendnglailasung
welnawIIAMAINALaEUINNATS; ns = non-significance; *p<0.05; *¥0.05<p<0.01 W@y
**%0.01<p<0.0001

M13197 6 ltemelussynaduensvadlainugladlnen e Suvie) W ila e
dulsznou NN mﬁwﬁuﬁa SEM Contrast’
@mmwa Jrunang ﬂqmmwﬁéﬂ Pang vs Pangl vs 2
Ruzi

Ynn (Alansy)

o¥eznelusiy 6.6 6.2 5.3 0.25 * ns

FLUUNIAUDINNG 10.5 95 7.6 0.43 HXX ns
%EBW

oTurznglusu 6.36 6.28 6.10 0.18 ns ns

FTUUNNGLAUD NS 3.98 4.12 4.20 0.16 ns ns

q . ~ P | aa | | oA vo £y 1 DY)
UG - Pang vs Ruzi LU?EJ‘ULV]EJ‘U?‘TT]@JLLG]ﬂG]’N‘V]’Nﬁﬂ@ﬁg‘lﬂ?’]ﬁiﬂﬂ@]NWlﬂiUV'@gqLLWﬁIﬂa’]LLVN‘VN 2

D

ANAMLAEVNITUA Uag Pangl vs 2 Wigulilguauuandanisadnsenindlanlasung

wnalnauwisnaunInauazuiunany; ns = non-significance; *p<0.05; **0.05<p<0.01 uae
*¥%0.01<p<0.0001
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M131991 7 Uwnindudseneun bilimnmedeinudedven Bewieve) widmslaunmuansiu

dulsznau NS INALIA vighgduis  SEM Contrast’
(Alan3w) AUAMA  Uunan ARININGN Pang vs Ruzi  Pangl vs 2
\don 5.53 5.42 4.10 0.29 *oex ns
e 11.45 11.37 9.95 0.41 * ns
Wganti 2.14 1.99 1.77 0.07 * ns
WIS 2.52 2.28 2.16 0.16 ns ns
N 1.19 1.00 0.84 0.11 ns ns
DN 19.90 18.35 15.20 1.32 * ns
DIHIZLNF 1.97 1.70 1.29 0.12 * ns
ludugomias 5.72 5.56 3.62 0.08 * ns

5 . = P~ | aa | A vo v | R
‘Vill']EJL‘VWl : Pang vs Ruzi L‘UijULVlfJ‘Uﬂ'J']@JLLmﬂ@'\N‘Wqﬂaﬂmig‘ViquﬂiﬂﬂaﬂNWVL@?U%QJJWLLWQIﬂa']LLVNVN

2 AMANLAEVENTUIS Uag Pangl vs 2 WiBuWiuAIULANeINIea

lasuneunalnauiiguninauazdiunany; ns =

**0.05<p<0.01 wag ***0.01<p<0.0001

(%

o o v A <
197499 8 UINUNLUBLLONLLATZAIEAN (enu

1%

non-significance;

aa

DRTENINGLAN

*5<0.05;

uTudon) vadlaiuiloslneniaesiiene il

AN NLANANGU
dulsznou REYLLWIINAIAY mﬁwg%uﬁﬂ SEM Contrast’
(Alansw) AMAMA  Urunans ARG Pang vs Ruzi  Pangl vs 2
ilene 3.4 4.21 3.19 0.49 ns ns
ileen (@e¥odlh) 4.8 3.67 2.04 0.76 ns ns
dminlvaianun 23.15 19.35 17.90 132 ns ns
\ilelva 19.33 15.61 14.80 1.28 ns ns
- nsggnlva 3.82 3.75 3.10 0.16 * ns
ileduuen 7.31 6.47 4.85 0.81 ns ns
ey 135 1.45 1.07 0.06 * ns
NILANFUNAS 12.07 10.69 9.11 1.56 ns ns
lass 6.90 6.01 5.79 0.30 * ns
dronazlnniien 29.45 25.90 23.22 1.48 * ns
_\ileazinn 25.17 21.60 19.44 153 ns ns
- nszanazlnn 4.28 4.31 3.78 0.18 * ns
dleftuiios 5.53 4.85 3.76 0.45 * ns
QPFAVNGIY 0.52 0.71 0.57 0.08 ns ns
lasfuannaniimun 3.65 2.95 2.92 0.48 ns ns
wAwile 243 2.49 1.89 0.77 ns ns
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6 . = a | aa ' | Al vo v ' v &
Mnews : Pang vs Ruzi Wisuilsuanuuansinsnsadaseningdangunlasung iunalnauiiens 2

ANAMLAEVNITUAT kae Pangl vs 2 WiguWlsuanuuandssadnsenindanlasuna

wnalnauwienaunInAuazUIunans; ns = non-significance; *p<0.05; *¥0.05<p<0.01 uae

*¥%0.01<p<0.0001

Urniindudiuvaslanusioswenidududiutos

[

A9197t 8 uay 9 LLﬁm‘ﬁ’mﬁﬂLﬁ@LL@QLLﬂSﬂS%Qﬂ 9Tu1zn18lular TEUUNNLAUDINI
(wonidududen) vedlafiudlesinefidssievguiiifauamunndieiu an1smnaes nu
Tafideadevgundnafitudiudieg wu Wedulu Flase dwnihazinnsiy wandofiurios
111171 (p<0.05) wazdifoan tminlndsiu eduusnuazidoazinn wnnin (p<0.05) 1afl
L?:Emé’wwﬁmﬁaﬁﬁ@mmwﬁﬂ Usaaulnwugsng 9 Maldsusudeninnsilaiiviinaemsi
ﬁmmwhqﬁ’uﬂwzﬁmaaemmnGiamiLﬁmﬁmﬁﬂsuaﬂ%uﬁausm5] wuieafutng niudau
A9 Tuein dmineforznelusazininssuumaiuenmsiilewsndutudiugos wuin
nslivguisiiamninfuazdiunans Tafudesmefidminiudugesvesedorznslunay
FTUUNNLAUDMTILANAAY (p>0.05) LALIANTT mﬂﬁé’fmﬁmmmwﬁw

£%

a c Y] Y] a & oA a & v v v a
M19799N 9 u’ﬁﬂlmﬁnEJ’J%ﬂ']‘EJIULLagig‘U'UVI'NL@u@qwqisﬂ@\ﬂﬂwuLN@QIWE’JWL@U\TW’JSW@HWLL‘VNV]

JRaNINLANASTY
dulsznou NEYILNILNAIAS mﬁwﬁuﬁa SEM Contrast’
(Alan3u) AMAMA  U1unan ARSI Pang vs Ruzi  Pangl vs 2
Wla 0.68 0.68 0.53 0.06 ns ns
Jansiuviaanay 261 2.61 2.36 0.13 ms ns
fu 2.18 2.05 1.74 0.12 * ns
0 0.45 0.36 0.30 0.01 Hoex *x
by 0.47 0.50 0.35 0.04 * ns
fasn 3.02 2.62 2.06 0.21 * ns
il 0.85 0.81 0.73 0.13 ns ns
audunau 1.31 1.29 1.00 0.08 * ns
NILLWIZUN 0.83 0.72 0.64 0.05 ns ns
anldan 2.27 2.12 1.76 0.17 ns ns
anldlng) 2.21 1.97 1.47 0.09 ** ns

7 . ~ a ' aa ' | A v Y ' v &
WN']EJLCWG! : Pang vs Ruzi LU?EJ‘UL‘V]EJ‘UF’TJ']ZJLL@ﬂfﬂ'N‘V]'Nﬂﬁmi%ﬁ']']ﬂiﬂﬂq&ﬂiﬂiU%iyﬂLLWQIﬂﬁ']LLVN“V]\T 2

D

AMAMLAEVNITUIS kae Pangl vs 2 WiguWluanuuandssadnsenindanlasuna

wnalnauwisnaunInauazuIunans; ns = non-significance; *p<0.05; **0.05<p<0.01 uae

*¥%0.01<p<0.0001
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ANMUAUNUSTENINIUIMUNAILALANYULYINNEA Y

v

ANMUAUNUS VN TN LU TIULAEDINT IS LUUNI A UD NSV L ARALE N BTN

v

d1fiey laun Wmtldnengu (hot carcass weight, CCW) dwtniloundlugin (MEAT) uniin

nsganluwIn (BONE) witinedeizniglusin (INTERNAL) uag Wmiinssuumaiuemsss
wanalup1sen 10 HaNI1INARea WU dnwaesee 1Ay Tanuduiusiuluniauan nenn

L =

anwaglanuduiusiuluseiugedisgann

d' [ a q‘ U v 6 . . . 1 % LY (%
A19519N 10 dUUTLANTIANUANNUS (correlation coefficient, r) $81INUINUNAILAL AN T

gnvaslafiuglosine
EBW ccw MEAT BONE INTERNAL TRACT
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Use of pineapple peel and pangola hay as roughage and supplemented

with concentrate for fattening crossbreed meat goats.
Tongchai Posiri o Somsak Poathong Y Arnupap Sengsai Y
Abstract

This experiment was conducted to determine the effect of use of Pineapple
Peel and Pangola hay as roughage and supplemented with concentrate at different
level on average daily gain, feed conversion ratio, feed intake and the economic
returns from fattening crossbred meat goats, The experiment was studied at Petchaburi
Animal Nutrition Development Research Center, Petchaburi Province, during April 2008
to March 2009. Twelve male of 50% Boer crossbred goats which 21.43 kg of average
body weight were randomly allocated in feeding — lot into three experimental groups
of Randomized Completed Block Design. Each group received Pineapple Peel and
Pangola hay as roughage and supplemented with concentrate at the rated of 1, 1.5
and 2 % of body weight on group 1, 2 and 3. The feeding trail lasted for 90 days.

The resulted had shown that the average daily gain of group 2 and 3 (122.00
and 128.78 gram/head/day) were higher difference than group 1 (103.89
gram/head/day). There were no significant differences. On feed intake, feed conversion
ratio and feed cost. When considered total costs (include cost of feed cost and
animal) found that the economic responses from group 3 which supplemented with 2

% of body weight was 347.84 bath/head higher than another groups.

Keywords : crossbred meat goat, roughage, concentrate, pineapple peel, pangola

hay

Research Project No. (50) (1) - (50:05) - 0214 - 004
v Petchaburi Animal Nutrition Research Center, Cha — am , Petchaburi.

v Supanburi Animal Nutrition Development Station, Sakai, Supanburi.
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Feed intake and nutrient digestibility of total mixed ration silage

comprised different levels of pineapple peels in goat

Somsak Poathongl/ Anuphap Sangsaiy

Jeerasak Chobtang v Suwunee Kaskomalas v

Abstract

The experiment objected to compare the effect of the replacement of fresh grass by
pineapple peels in total mixed ration silage (TMRS) on feed intake and apparent digestibility of
nutrient in crossbred goats. Twelve Boer crossbred male goats were used, average weight of 18.71
kg. The experimental design was randomized complete block with three treatments, represented
by the level of fresh grass replacement by pineapple peels in 50 (TMRS 1), 75 (TMRS II) and 100
(TMRS 1II) percent of 60:40 ratio of concentrate: roughage ratio (on fresh weight basis) rations. The
experiment was started after 3 weeks of ensilage period. Total collection technique (21-day period)
was used to study feed intake and apparent digestibility coefficient of nutrients. The results show
that there was no significantly differed (p>0.05) among treatments on dry matter intake of goats.
The values were ranked between 44.14 - 56.25 g/BWO'75/d, respectively. Although there was not
significantly differed (p>0.05) in the apparent digestibility coefficient of dry matter (82.60, 75.15 and
67.37%, respectively), organic matter (84.36, 77.65 and 69.91%, respectively), neutral detergent fiber
(76.89, 60.02 and 40.47%, respectively) and gross energy (83.38, 76.42 and 68.65%, respectively)
between TMRS Ill and TMRS II, both were significant higher (p<0.05) than that of TMRS I. There was
however no significant difference (p>0.05) in apparent digestibility coefficient of crude protein
(76.59, 68.61 and 63.46%, respectively), ether extract (95.55, 93.51 and 91.32%, respectively) and
acid detergent fiber (53.33, 51.65 and 36.15%, respectively) among TMRS Ill, TMRS Il and TMRS I.
Total mixed rations ensiled with green Bana grass and pineapple peels at 21 to 42-d period resulted
in good property TMRS. Higher level of fresh grass replaced by pineapple peels in TMRS, better

apparent coefficient digestibility of nutrient in rations.

Keywords : feed intake, nutrient digestibility, total mixed ration silage, pineapple peels, ¢oat

Research Project No. 51(1)-0214-018

v Petchaburi Animal Nutrition Research and Development Center, Cha-Am, Petchaburi.
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¥ Feed and Forage Analysis Section, Animal Nutrition Division, Department of Livestock Development,
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(dependent variable) laun N1sMAADUANNLANAIIVDIAIANLUTUTIU (homogeneous
variance) lag/lgaiif Levene’s Test Wazna@aun15nIzauLuuUnd (normal distribution)
voaveua lngldatia Shapiro-Wilk’s Test U FAT12%AULUTUTIU (analysis of variance,
ANOVA) wail3ouidisuanuunnsnavesaiadevesdmaass tngld General Linear Model
uaz Duncan’s New Multiple Range Test mudndiu msiaszsiadnsanunldlusunsa

ﬁ%%ﬁ]gﬂ SAS aNUALLULUEIUBY Muller and Fetterman (2003)

FIBNUNANUIAENDIDMTART Uszandl w.a. 2553 nsnlAdRd nsEvnsrunERAsLATAUNTl



NANISNAABILAZINTA

asdUszneumaaiivasevnskEauES N YUl wa Wisndulzse

HEAzsRUszneunaalivesomnsraNaS v 3 gas wduinan uasden
dutgsn uandlu enaefl 2 wemsiesed wuth emnaeauaSandnia 3 ges TesdUsznoumand
TndiAestu sieiiAnrnmatmungesennslifesiusznoumuailindifssty uerliUsinainghu
ownsdnilugnsomslutiinailndiAssiu snciulFnauudenduuzsauasvigumin Seazumnsg
fusenlumugnsesTiuAnsaty

padUszneumaaivesudendulzsalunsfnuiifateglurasinemlay nsuadn
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Acid detergent fiber (ADF) 18.32 18.39 18.48 24.22 37.86
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TMRS | TMRS Il TMRS Il se.  pvalue

Banaomnsiaule
o/d 436.78 375,80 604.44 7319 02611
o/BW"/d 51.06 44.14 56.25 8.11 0.5477

nseioglfvaslnyuaee

msgeelivealnyuesge Ve MNINALES VN 3 803 uandlu ansRT 4 HanmsRaes
WU uneaess g skaLas el nlUaendulzsavaunuUSinama wiasue (TMRS 1) 8
duuszavsntedldvasTmguits Buvseing NDF uaznaau iwanmng (p>0.05) Auamsweauasa
vinfiaendulzsanawnuuiunama)n 75 wWesWus (TMRS 1) usfiAnduussdvsaananasnia
(p<0.05) ungilidesalgensnaas avinftiiudendulssanaunuvie)1an 50 Wesidus (TMRS )

1 I3 ) < o O N o a £ | Y a o

2g14lsAnu wnedeswsamnIsHauEswne 3 gas Idudsvdviansteslavedusiu ludu uay
ADF Biiusneeiumeeia (p>0.05)

Tnsunfinsdeslavasinuasali@dintames (cell wal) anamg Inewnzeg e e

[ = = o '3 I < £ 1 Y '3 v O a

WnSou FaaglnsarauniiuYanad195Ini57 (Van Soest, 1994) sflAriagadgs Ay nsiiy
drdnuuFendutyan naue Aumsarasuesdnduvemg unlugnsewnnauasaming sdswali
nmsgeglivedlnvuglugnsonaiisdunudnduiondulysaiiiaiuuasdnd uremg1aaianad
meassivinaluluiemafeniunenuwes Costa  wagany (2007) ANUIT NMSALNUUTINM
Waenduursanu coast cross hay WinTu Suavinliennswauasafiesduimiavadanas vl
d' 2 1y} N 1 o s o ' o A a 0 8 Yo a £ ! 1
e nidendulzsrldndrursmiagaaninimg (Mswn 2) duavilidulseavsnsdealaves
AN I TEGINS

Ysinudnfutasludnussiwunilniinasenisgeals annisieonmsuauasaningsl
[ o A X o~ s & ca a a X d' o X A % |
dadrureang UL NLTY SesiGuddntuiudu (m13199 2)  vidlilesainunguundl
Wesiguddnfugenitfendulysa Van Soest (1994) uag Cherney et al. (1990) 51847431

Usunaaniudutladendmansznuninsaenisdeslsvasaisidelovesdniiaeineg
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A5 4 AedsduUseavsnsdeslavadlnuuy (%) TuuneiaewigansHaLESa

Tnwuziigosl (%) TMRSI  TMRSIL  TMRSII se. p-value
FnguiisOm) 6737 75150 82600 842 00395
uvizeiagOm) 091" 77650 8436 291 00351
TUsFuCP) 63.46 68.61 76.59 4.69 0.1842
Tusfu(ED) 91.32 9351 9555 222 00733
Neutral detergent fiber(NDF) 4047° 60.02° 76.89° 532 0.0085
Acid detergent fiber(ADF) 36.15 51.65 5333 615 01741

Gross energy (or digestible energy) 68,65 7642 83.38" 3.40 0.0416

dgunanivaasg
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o1gn1svsin 21-42 Su leeg1sund nsifiumsnaunuiUdendudzsafundgiinariiliuns
annsodesniuvadlaaty luemsnauasandindiidndinemnsdusoomsnenuwiiiu 60 :
40 (nethmiingn) msiudendulzsauarandnarunananasmeliunsausadosemsla

aX 1Y Aa A Y] v & a v v X
AVU LOYTINLLAT %ﬁmi@']ﬁ']ﬁ/lllLﬂa@ﬂaUﬂgiﬂmﬂLLV]UWQJ}'TVNW@J@@JLLU’JIUN'J']EV]M’WQI%L@‘EJ\?LL‘W%

—
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} 24
UL UDLLUY

HaN13ANYIASIHNaRIAILIN esNauasvansand nuadnsdiaanmd Tinide
wianmsvsinuu 42 u egalshiny vnanunsageengmsuiln wieausaausuemsilaunu
ntifadduasinNERe I sHaLEsndmSun1sT g Jspasiimsfinuiivenenisiiu

Snwfilnasionmn eI sHaES IR naLAY

AnRNIINUIZNA

va o 1%

HRIILUDVDUNTEAN VBVDUNTEAM WMENINGUNLAATIZRMTTRIkasiivemsdnd
INTUIATINFIREIMARDY ANENTTUNNTIVINTNDIBMNTERT dwmSunisiidalauauusuas

AuAnLiuA1aY vlinnsideasllanysaldulazdsasied
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LONE15919D4

nsudadnd . 2545, neuues. wnansanuei nsuUAdnd nssnsinnyaskazannsal. 159

a 3 L4

fusiguyNainsainsnwaswissemnalne 11n. 22 v,
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NIENTINEATHAZaNIal. LasiuiguyuannsalnsinymsuisUsewmelng d1dn. 37

v

NU.

£ <

1n38E 2auiey WANNE LHBINAN BT ANSAABY ARTUS 1AgNs1I1a 91804 Ansvilng uas

q <

3

Insdad uaa. 2549, HaUD90IMIATUAIULALDIMTATUAINMIINABYTUINTTAY
lneg19dasy Anisteslavetlnvusiazrandniiuilulaiauy. $1891UNaN1TUTEYN
MNIVINITATIN 44 UNINGIFENYATAIEAT 30 UNTIAY - 2 NUAINUS 2549. Nt
167-175.

1385 2guitey duns Imenas wauma Weasnans uaz lnsTad Flu1wia. 2548, HATBITEAY
AUTUADAMNINVBIBIMNTHANATUEILMIIN. SI8UHNANITUTEYUNIIVINTATIN 43
UNINGIRENBATAERS 1-4 NUAUS 2548. nti1 170 -176.

a a 3 £ A £4 LY < ° o o & A &

Jua atinied. 2547, msldirwndouasnanasgliandulssadusimsdmsudniihenges.
FINURANUITEUIEAY 2547 nesemsdnd nsudadnd NssnsInNuRshavannsal.
Wt 562 - 581,

Juen alinaed wag Usweyn Usweudnual. 2542, msldynduissaasuommanenvdmsulaina
WU EATNTINBERE. T1BUNANUITEUTEANY 2542 nsewnsdnd nudadnd
NSENTINNWATLAZEANNTAL W 133 - 142,

a a s a | IS U a s v a L s v 6 o

uan alined gy fuiyles Juns yuand Uszina Juriusied ans leundad uag vgde

Sl 6

ugdlnad. 2528. n1sldiudendulssaluemsiasulalugauds. s189uNaITea
HARdRd Usednd 2528 netomsdnd nsuuadnd nIEnsiunuaswas annsel. vl
213 - 225.

auli i aufesh waazees WIANA Lawgan ARST Aauv eam Sena uay uINA
UNIMTBNTR. 2539 MITIUTIWRUGHASANYITUGAUUESA  Sreuduuul 3vn1s
Julzsn afel 2 Usedl 2539 nsdtinis nesMTanuRTuaaunsal. i
176 - 205.

Tanm Fuinlsat audni wnnes e wundnsdoTad. 2544, msldermnsnamadafifiugen
Fulzandudiulsznaudmiulaiaun. e0uraiuideUszant 2544 nNeIeInng

v 6

dord nsuUAdnInTEnTInNNYnsuAzaNNIal i 246 — 256.
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Protein and nergy recommendations in feeds
for Kabin Buri Muscovy duck
3) Effects of dietary protein and energy levels on growth performance

of Kabin Buri Muscovy duck during 12 weeks of age-first laying

Sakda Prajakboonjatsada v Phisut Sukkasame = Sumon Phojun -
Abstract

A study on the effects of dietary crude protein and metabolizable energy
concentrations on growth performance of female Kabin Buri Muscovy ducks was
conducted at Narathiwat Animal Nutrition Research and Development Center. 288 one-
day old, female ducklings were fed ad libitum on diet contained 22% CP and 3,100
kcal/keDM until 3 weeks of age and on diet contained 14% CP and 3,000 kcal/kgDM
until 12 weeks of age. After 12 weeks of age, ducks were randomly allocated into 36
groups (8 birds/group) and arranged into a 3x3 factorial in completely randomize design
with 4 replications. Treatments were a combination of 3 levels of crude protein and 3
levels of metabolizable energy concentrations (13 15 and 17% CP and 2,400 2,600 and
2,800 kcal/kg DM, respectively). The experiment was lasted at first laying.

The results revealed that there is no interaction between crude protein and
energy concentrations on investigation variables such as feed intake (Fl), average daily
gains (ADG) and first laying age. While increasing levels of protein did not statistically
significant effect on FI ADG and first laying age of ducks (p>0.05) FI were 134.0 - 136.91
gram/head/day, ADG were 7.49 - 7.62 gram/head/day and first laying were 159 - 162
day/head. While but increasing levels of energy do highly statistically significant
effect(p<0.01) on FlI of ducks were 141.46 13580 and 129.41 gram/head/day
respectively, In conclusion, dietary concentrations of 13 %CP and 2,400 kcal/kgDM
were recommended to raise ducks from 12 weeks of age through first laying.

Keywords: Muscovy duck, dietary protein, dietary energy

Research Project No. 46(1)(46:3)-0514-005
v Narathiwat Animal Nutrition Research and Development Center, Takbai, Narathiwat.

# Animal Nutrition Division, Department of Livestock Development, Bangkok.
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v o v v & A a

vo9) sewivmaassiiomnsuaginazoialifuegnaufudl Tufindeyaimindadadeny

yanosazdioAuaanInaes TufinUTinuemmsfidaduluusay fu
duifuiegaemnsfiinanauynads ieraniiesgimnesdusznoumaed Idun

i’mquﬁﬂ (dry matter, DM) 1UsAUnMeU (crude protein, CP) Sisasianunsng (ether extract,

EE) Wolevienu (crude fiber, CF) 11 (ash) upaldou uazveanosa aaisues AOAC (1990)

N13AATIEVTaYaNI19ER
Toyanlanmualsenounie Ysuiunmsiuld dnsinisaiyiivle auvunisiy
umtn wazengiisuluneusn uianendeyan1aiilagds Analysis of Variance (ANOVA)

uaztUSauLuANULANANTeIARANTRIUaTEnaadlaun1slY Duncan’s New Multiple

Range Test, DMRT (Steel and Torries, 1980)

dgauialdun1snnasy

AugIdeuazimueImsdiusga  dvalnstu dwneminlu dwdaussia

A13190 1 gnsermsnaaesdmiulamamenudnTuniys fasene 1

a

9

2 &Uani — lanaansn

SEAulUAU(%) 13 15 17
wasaulduszlovi keal/kg 2,400 2,600 2,800 2,400 2,600 2,800 2,400 2,600 2,800
WnAu 31A(UM)

nnieludauidy 4 30.00  30.00 30.00 30.00  30.00 27.00 30.00  30.00 30.00
Yanedn 6.5 2400 3500 52.00 2320 2300 3357 24.15 2400 24.00
ST 4 2300 1675  0.34 1747 2027 14.05 1695 1540 11.50
Savidun 5.5 1414 500  5.00 1410 790 280 800 800 800
Uanlu 21 370 210 210 335 270 200 410 300 245
nMndamdes 13 2.05 - - 7.95 - - 1340 335 -
wWaenvey 2 175 175 175 165 165 175 165 1.65 165
loumaounomwa P14% 5 - 042 042 - - - - - -
Fundoslotudy 145 055 7.00 652 - 1245 1530 - 1385 19.15
indetu 5 050 050 050 050 050 050 050 050 050
nvzauUY 5 0.00 - - 1.50 - - 1.00 - -
W3ing 70 025 025 025 025 025 025 025 025 025
Thudy 24 - 114 103 - 125 275 - - 250
wnlslotiu 160 0.06 0.09 0.9 003 003 003 - - -
EobY 100 100 100 100 100 100 100 100 100

391M191M13 (UI/Alans) 591 655 673 628 6.16 675 633 668  6.74
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CP (%) 13 15 17
ME 2,40 2,60 2,80

(kealkg) 2,400 2,600 2,800 0 0 0 2,400 2,600 2,800
DM 90.54 90.30 91.30 89.7 909 913 90.27 90.90 88.70

9 7 2
cp 1372 13.22 13.69 159 153 156 1751 1721 17.26

4 7 1
EE 692 776 838 721 878 10.8 699 876 948

1
CF 877 862 71.52 9.81 9.09 7.96 9.44 850 884
Ash 766 688 6.13 835 T7.76 6.84 8.01 742 7.33
NFE 62.93 6352 64.28 58.6 59.0 587 58.05 58.11 57.09

9 0 8
Ca 1.79 165 143 1.65 191 174 1.73 164 1.60
P 1.06 089 0.77 1.22 091 0.86 1.06 099 093

MBI Aaswiilay Augidouasimmnesdniuisna
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Protein and energy recommendations in feeds
for Kabin Buri Muscovy duck
4) Effects of dietary protein and energy levels on egg productivity
Of Kabin Buri Muscovy laying ducks

Sakda Prajakboonjatsada v Yeam Kongsawat 4 Viroje Wanasitchaiwat =
Abstract

A study on the effects of dietary crude protein and metabolizable energy
concentrations on egg productivity of female Kabin Buri Muscovy ducks was conducted
at Narathiwat Animal Nutrition Research and Development Center. Three hundred and
twenty-four one-day old female ducklings were fed ad libitum on diet contained 22%
CP and 3,100 kcal/keDM until 3 weeks of age, on diet contained 14 %CP and 3,000
kcal/keDM from 3 - 12 weeks of age and on diet contained 13 %CP and 2,400
kcal/kgDM form 12 weeks of age to first laying. After first lying, ducks were randomly
allocated into 36 groups (9 birds/group) and arranged into a 3x3 factorial in completely
randomize design with 4 replications. Treatments were a combination of 3 levels of
crude protein and metabolizable energy concentrations (16, 18 and 20 %CP and 2,500
2,700 and 2,900 kcal/keDM, respectively). The feeding trial was lasted for 216 days.

The results revealed that there is no interaction between crude protein and
energy concentrations on intake (FI) and egg productivity. While increasing levels of
dietary crude protein and energy have no significantly effect on Fl, egg productivity and
cost of egg production (p>0.05). In conclusion, dietary concentrations of 16 %CP with

2,500 kcal/kgDM is recommended for kabin buri muscovy laying ducks.

Keywords: Muscovy duck, energy, protein

Research Project No. 46(1)(46:4)-0514-006
Y Narathiwat Animal Nutrition Research and Development Center, Takbai Narathiwat.
7 Naratiwat Provincial Livestock Office, Muang, Naratiwat.

# Anirmal Nutrition Division, Department of Livestock Development., Bangkok.
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Alaunaeisioflaniu Inefidiunauuazaaamistnvuzvesgnsons definandlilunisned 1
War 2 YnnsvaaesaaY 216 U stninmeassdialiilaldsuemnsuazinegaduficuiin
FoyamindudadleSuuasvimaaes Tuiinufinuemsfidaduluusas fu

a’jmLﬁ'uéhaa"mm‘m31@ﬂﬂ%ﬂﬁﬁﬂﬂiﬂizﬂa‘uqmmmﬁ iienandinsimesduseney
Al loun dnguirs (dry matter, DM) TUsAunenu (crude protein, CP) 8isasidnunsnd
(ether extract, EE) Wialowanu (crude fiber, CF) 11 (ash) waaidey waseaneda audsves
AOAC (1990)

N3AATIEdaYaNI19EanR

Toyalanmuausznouniey Usunaunisiuls dnsinisesyiiule aussaugnisuan
l@wuld wWesidudnisly wazUszdnsnimnisiasusimsidule) dunuaiemslunis

a 1 ::941 < o aa vy a 6 .

naaly wasnisidesdn gninunUssananameadifmen1sinseiauklsusiu Analysis of
Variance (ANOVA) @ULHUNIINAaBk Uy 3 x 3 Factorial in Completely Randomize Design
(CRD) uaziUTgulilsuanuuand1avesdiadevesladonanasddaenisld Duncan’s New
Multiple Range Test, DMRT (Steel and Torries, 1980)

s

asell 1 gesernsveaesdmiuilawmaaeiugndunius Yasserly

sAUTUTAU%) 16 18 20
syundesnulduselonils
2,500 2,700 2,900 2,500 2,700 2,900 2,500 2,700 2,900
kcal/kg DM
ingAu 5181 (VM)

Imlnm 75 3829 40.00 40.00 31.58 36.00 34.61 28.03 29.23 27.14
S1aviden 6 13.76 2247 10.00 18.44  19.00 20.63 18.70  20.00  20.00
Safeminstu 65 1494 - . 1002 - . 687 - -
fudlzudaua 3 - - 8.31 - - - - - -
mnifeluthdu 5 1500 1500 12.10 15.00 1550 12.05 1500 1500 15.00
nMndvides 14 813 875 - 1520  11.90 - 2179 1453 159
fou 14.5 - 4.03 1890 - 7.68 2259 - 1122 26.69
Jardu 21 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50
wndevu 5 035 035 035 035 035 035 035 035 035
Waenvew 5 5.60 5.58 4.80 5.60 5.30 5.00 5.50 4.92 5.48
laumaiTeuvionn P 14% 5 - - 1.70 0.50 1.00 - 1.00 -
W38N 85 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
fuoaumnisledu 160 017 007  0.09 0.06 002 002 0.01 - -
woaladu 95 0.02 - - - - - - - -
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U 100 100 100 100 100 100 100 100 100

M09 (UI/Alansu) 8.1 8.26  8.63 835 868  9.01 873 9.06 9.32
daulsznaumataliannaisatuan
T % 89.15 89.14 88.78 89.42 89.30 88.86 89.64 89.43 89.04
uAALTYL % 2.51 25 2.59 253 252 251 250 250 25
Woavlasa % 103 081 081 098 082 090 090 090 075
gty 4.96 6.65 7.56 5.19 6.68 9.28 5.04 7.07 9.64
dele 800 732 537 829 719  6.80 823 746  1.26

newn : gnsenmsiuinme Tsunsu nea.l

a -1
NANTINAEBDILLAS IV
duUsENaUNIUANVBIDNNNSNIAADY
AITNA 2 UARINANITIATIENIAUTENBUNINANVDIDMTUAGLENT NANITIATIZY
1 a1 a 1 d‘ o b4 1 -dl al ,6’ v %
NWUIN qmm‘mmﬂqmmﬂﬂimuqqmmmmmb WU E]’]M’]iVlIﬂUﬂ’]iV]@ﬁ@ﬂMU?ﬁUﬂLL‘VN

(dry matter, DM) 89.26 — 90.36 Wasi¥ud flUsAumeu (crude protein, CP) dloRmdu

(3 a1

%DM ImEquﬁﬁmumﬂa%L?juﬁiﬂiau 16 Wosidud HanUeasiduslusiu 16.19 - 16.64

s & & cs'

Wosidud gnsiivuaasidudlusiu 18 wWesidud dandesidudlusiiv 18.10 - 18.45

Wesidud uazgnsiinuaeosidudlusiu 20 Wesidusd fawlesidudlushiu 20.14 - 20.34

a0

- & | Aa o ¥ Yo A |
Wesidud wenanil wudn Tugasemsidindenuldusslovdlasmasiinigaloneuganiigns

Aa o 9] v o XA o & v = Yo a da o °
niindeuldusslonilaas etllesandndusdendenldinghuniindanuiunusenougns

(% (3

ngAunindsnuldusglevilamanlngaziiveloeggeeomsiidels 551 - 7.61 wWesidus

A1519% 2 walAsIEvdIuUsENaUMIALAll (% DM) Y90 ST

CP (%) 16 18 20
ME

(kcal/keDM) 2,500 2,700 2,900 2,500 2,700 2,900 2,500 2,700 2,900
DM 89.67 89.27 89.97 89.68 89.26 90.36 89.74 89.83 90.13
CcP 16.64 16.19 16.19 18.45 18.60 18.10 20.34 20.28 20.14
EE 558 509 533 493 585 1.22 524 586 7.28
CF 641 617 6.17 761 551 582 6.80 6.66 5.49
Ash 12.68 12.13 12.49 13.88 11.99 1291 1334 13.02 13.20
NFE 58.69 60.42 59.82 55.13 58.05 55.95 54.28 54.18 53.89
Calcium 432 436 417 431 445 4.28 433 412 440

Phosphorus 085 0.68 0.67 0.87 0.73 0.71 084 0.73 0.66

mnewe): aseileg veslfURnsvesaudidenayiauemsdaiusana

enuranIdneseisdnl sedill we. 2553 nsalgdad nsznsrunuasuazavinsel



nmswAsuuUasimiinvaadamea
nan1snaaes wui Wellumdnisurinnsmeasawde 2.28 - 2.31 Alansu dumiin
WodugaNIINaaauRie 2.33 - 2.54 Alan3u uazldnsnsiasysiule 0.34 — 1.02 nSudema
o Ao vao 2 o a < v 6o 2 & A A 2 A
Aoty Faamgivilignsinisasyiulavesdadeutsditiosnndalugeiliasgaulabud
waanazinanlaguzilasuanemsivadianesly dadasunfinisidsadaiioveneiug linas
salidadaaulng wazlidsdiwinugsiuiulumszenailidalidesnielyluas

(F3uguasAuE, 2545)

Yunamsiinu

910915197 3 nua ldddvnaiudusznindusiunazndsnuldusslenilise
Ustnasenmsiinu wasszaulnsusidaldsusetu

miLﬂmszﬁuiﬂiauiuqmawmimﬂ 16 18 4az20 wWesidud ldinaliusuianisiu
ownsvendaumniaiueieiitodifyneada (p>0.05) iafuewnsidlndifsstuilodndu
dhvinuis (%DM) 1@de Wi 139.42 - 143.27 nfudedasetu winnsiusesuTusivly
osina i UnldsulusiuannTusgreiited dymneada (P<0.05) Wade wihifu 23 25.68 way
29.02 n3usassiatu audsu dunisiiinserundsanuldusslevdld 90 2,500 2,700 was
2900 Alaupasdsenlandy  muddu Tugnsomshifinaliusunanisivemsveain
wananafueeelivedrAgnieadia (p>0.05) wuin WanuemslalnalAssliunnanesiuneaa
(P>0.05) 128 Wiy 136.96-144.91 ndusafretu unmsfinsssundsuldusslonils g
Tndalasuserunasnulduselovdaeiulaunnateiuegns  ddedAynieadf(p<0.05) wuin
nauiiissnsesiifsdundanulivsslondld 2900 Alawnaeisoflanty adewity
407.88 Alaueanisessotu 1nmin(p<0.05) nduilisseommsidseaundnuliusslovd
1% 2,500 uar 2,700 Alawmasssenlansy dslesundenulduselovilanetuldunnsetunig
a7 (P>0.05) wABviniy 362.25 uay 369.78 Alaunasdsesisreiy nN1snAassd wuil M3

a [y [ ¥ = | a a <
L'Wllig91'UW@\“NWuﬁquﬂigiﬂslﬁﬂu@ﬁmiaqwq51l|llNa@@ﬂiﬂqmﬂqiﬂuaqﬁqﬁﬂaﬂLU@LVIF]
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A1597 3 Usinaenmsiinusazsziulnvusiilasusetuveadn (%3nguit)

o U3 Ganalusiuildzn Uamdsnuilddu
i Wi (n3u/%) Wl ("$w/5w) \de (kcal/fw)
sAUlUsAU (%)
16 139.42 23.0° 375.83
18 139.83 25.68b 377.68
20 143.27 29.02° 386.43
seaunasnulduselovdls (kcal/kgDM)
2,500 144.91 26.78 362.25b
2,700 136.96 25.36 369.78b
2,900 140.65 25.57 407.88°
TUsAU X WA ns ns ns
V% 7.13 7.21 7.0

mnewe  Anefeinumednusieiumivegluluiduie iy wansanuuanisiunata
(P<0.05) 1ne38 DMRT

ns e Bdanuwansatunana

dussauzn1suanla

9109151991 4 wudn WiEnsnasiutusenindusiunasnasnuiilduselov lane
dussauznsHanly (egg productivity) (Snuaulasad dhuinlaseves thuinldfmunsdes
Wesifusniseanls wazUseansnmnisiasuonmsiduls 1 Alansu)

MsifiuszaulUsiuan 16 18 waz 20 Wesidud lfinavhlaussousnisnanltves
o uansansain (P>0.05) Taeiisiuiuly adswiniu 83 — 85 wasesn iminly wae
Wiy 77.03 — 7831 ndusieves fuhwinliismndesn waswiifu 6.77-7.24 Alanduredn
fiesifurniseanly waswitu 38.33-39.58 wWesiius waz iuszavsnmnisildsueims
Jule 1 Alandu waowindu 425 — 458  dmSumsiinsesundsnuldusyleadld 2,500
2,700 uaz 2,900 Alaupasisenlansy lufnaseaussauzniswanly (P>0.05) Tnefisiuiule
dpwiniu 82-88 wlossias fiwidnldindawindu 77.25 — 77.77 nusieves fiwdnle
Wvaasies aswihiy 6.75 - 7.31 AlanSusiesh fuedidudnisesnly wauwify 37.83 -
40.65 Wasiius uaz Suszansnmnswdsuomisduld 1 Alandu waswindu 4.25 - 4.58

Naa1NN1sANWITEAUlUSAY 16 Wosifud waznasnulduselowila 2,500 Ala

wraesAeilansy Wuszaulasusimunzandmsunisliduuniiieldmuagasemsduiie
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& Aa 1

deudawmeaieiugniunsyivaessezly nsneaasiiszaulnyuzunnd1991n318914989

]

s

atah unzany (2502) wuzthissdulnvugfmngaulunisdungasonmaiiteidsuius
DamaiugndunyFmsiiseiulusiu 18.7 wWesidud wdsnuldusslewils 2,730 Alaunaos
soflanfu  NRC (1994) lfuuginsdumngasoaiedsadaldasisedulusiu 18
Wosidud ndsnulduselewdld 2,700 Alawnasinenlansy

Pan wazAug (1982) way Reddy wazmady (1981) wuzihszaulnvusfimunzauly
pwnsifasadnlitugluemasiusnmaneudivad enslsedulusiu 19 wWeddud ndnuld
Uselondld 2,400 Alaupasironlansy

fif19(2530) waw W3un$ (2535) wuzrhsvdulnvusiuansauluomsildidsadaly
uazidalaiugmiuauiiuadxiuiior asfsedulusiiu 16 - 18 Wofidud ndauldussleond
& 2,600 Alaupanironlansy

3

o a ! [ v & a a1 1
M990 4 LLﬁ@\‘iﬁMiiﬁugﬂWiNﬁ@l‘?ﬁJ@QL‘UG]L‘Vlﬁﬁ’]EJWUﬁqﬂUUVﬁ‘UﬁI’NiSEJ%VL?J

9

AUTTOUSLNSHAN LY
Sednw sl Yntinle yﬁmﬁ’ﬂhi Wasidud ﬂi§§W%ﬂ7Wﬂﬂi
B dowes  vievuesiesa  aseenld Wasue sy
(Woy/m) . o o CLoae o
(n5u) (Alansu) (%) 19 1 Alansy
seaulusAY (%)
16 83 77.03 6.77 38.33 4.58
18 84 77.31 7.24 39.12 4.25
20 85 78.08 7.23 39.58 4.42
seaunasnulguselomils (kcal/kgDM)
2,500 83 7777 7.18 38.54 4.25
2,700 82 77.25 6.75 37.83 4.58
2,900 88 77.40 7.31 40.65 a.42
TUSAY X NaW9U ns ns ns ns ns
CV % 12.30 1.78 13.23 12.30 15.86

wnewg:  AadeinudlednyIasiuidueglubuInufeIiy wansauLanaeiuneaia
(P<0.05) lne38 DMRT

ns e Tdfianuuaesinaiuveeada (p>0.05)
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Fuyulunsudnlduazduyunadsada
NANITNARBI(ANTIEA 5) Uit lifEnsnadauAuszuinlusiunasndsauld
Uslonildrasunumananlisiones dununisudnlisedlansy uazduyumadoadn
nslyiewnsfifllusiu 16 18 waz20 Wedidud duyunisnanlsenss uazsunu
nsuanludeflansulnalfedliunndeiunieada (p>0.05) lnediduyunisndnly 3.15 - 3.36
vnsones aglsununisudnludenlaniy 40.98-43.41 vmseilansu dusuiunua1ms
lunmsidsadanaenszaznailunsmaaes 216 u nquilld¥uemsidlusiu 20 wWesidud §

- oA

AUYUAEIYNT WAy 310.83 Uneeda aandinguilidesnigemnsnidlusiy 16 uay 18

q

o w a

Wosidud ogafituddynisadn (P<0.05) Fesananguilduyueomnslumadediiuansis
N398R (p>0.05) ALY 279.68 uay 292.10 UIWFeE?
nsinsEsundsnuldusyledléain 2,500 2,700 wag 2,900 Alauaasssenlansy
laifinarvhdedununisudnlisenlas fununsudsldse 1 Alandu uazdunuatemnslunisdes
WG (p>0.05) leeddununisnanly 3.17-3.30 umsienes suvumskaalese 1 Alansy

41.13-42.97 vseilansy wazAuyuAiomstunsdenia 286.63-302.96 umsem

s

a ¥ 1 a ! & < v & Aa a1 !
M990 5 Aunuatemslumsndnlivasidesdamamenusnduniusvissesle

AuvuNIINEnlY AUNUAIDINNS
Aefnw e - IUﬂ’liL?;’EJQL‘?ﬂ 216 Tu
(Umsiadn)
seAulUsay (%)
16 3.15 41.98 279.68°
18 3.19 40.85 292.10b
20 3.36 43.41 310.83"
nasulduselovila (kcal/kgDM)
2,500 3.17 41.13 293.03
2,700 3.25 42.97 286.63
2,900 3.30 42.15 302.96
TUshU X WA ns ns ns
CV % 13.66 13.97 7.08

mnews - Anedeiinumednesieiuidueglusuifafedty wansrnuwansneiuneada (P<0.05)
1ng38 DMRT

ns U804 WlANULANAiUN19ED R
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dgunan1Innasy

nNsAnyszRulsiuwasnaauivinzadlugasensvenlameaeiug

§ a1

nUunsys Yssegly wudn LiddvinasiuiusenidusiulasnasuioUsinanisivenms
aussournandely dunumsdaly wasunumaisada asunansmanedésd Ae

5. mafiuszsulsAunazndamliusslovdldlugnsemslifinadeuiinumsiu
ansvesdanaass (P>0.05) WWeanunsaiuinguidld 136.96-144.91 nusiefasieiu

6. maviuszAulUsAukazndanuliUszlenildlugnsemnshifnaseaussaurns
wanlivendn (P>0.05) (Jnly 82 - 88 vesedn Tuwiinld 77.03 - 78.08 nusevles i
dwiinladanan 677 - 731 Alanfudeds fiedidusiniseenld 3833 - 40.65 wWedldus
uaziiUszAnsnmnsiasuemaduly 1 Alan3u wAswindy 4.25 - 4.58

7. matfinszdulusaunagndsnuldusslovdlalugnsevshifinadedunu
Aremnstunisndsluvesdawnnsneiu (p>0.05) Inedduyunisndnly 3.15 - 3.36 v mnsevls
wagilfununsnanlidenlansu wis 40.85 - 43.41 ywdenlandy

8. mafiusziulUsiulugnsomsinalisuyuaoimsgalu (p<0.05) tnenguii
Beafaomsfiifiusiiu 16 uae 18 Woedidud ddunuliirneiu(p>0.05) Ladswiiy 279.68
uay 29210 vindada fnd1 nauiiiiesdisesfifllusiu 20 Wesidud (p<0.05) Lade
Wiy 31083 Uwiseda daunisiiiusedundanildusslonild lifinadesunudiems
waneafiy (p>0.05) WAWINTU 293.03  286.63 waz 302.96 UGB

9. szfulusAunazndsnuilivselevililugnsemsimnsautiasvesly

[y

DMNSANSUSEIU 16 Wosidus wazilsesundsnuliuselewila 2,500 Alawpasssantansy

AnRNSsuUsENIA

AEIdETeTRUAM ANEENER WYysqy Wnthnguiwszinu dinauiauify
w12 (W5Ed)  Augian Jauundy AagIsil Juuas Ansungneauazadnluns

9 9 9

fa o (%

AATILVAI0E1Y UarvevauAMIMINNTeIAUEIduua ML THRIUTITNanNInuNTdIu

1 A = 1 o & 1 1% a
SU’JEJLﬂﬁ@IUﬂﬂiﬁﬂﬂﬁﬂiﬂu‘QUﬁ’]Li"ﬂﬁjﬁﬁ]\‘ilﬂ@’lﬁ@
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LONE15919D4

NeIIMNSERY.  2550.  Adudesntslavuzveslama.http//www.dld.go.th/nutrition/

exhibision/requirement/requirement_muscovy.htm 15/10/2550

NuLiloY.

'3

WIuWs evinen. 2535. msfinwanudeinislusiuvendalvgnuaunifuaudivad
senumsUszivinisadedl 10 wanmsideanundnd dmouwnmg uazdszas Usednd
2535 WInedenYRsAEns. v 3 - 12,

fifla daauvow. 2530. maidsada. ngumme Faududnystudin. wth 96 - 100.

a¥ah sesuyns AIWLS Tusnou Suws s33uyms way lauuyns. 2502, madsadamaans
Tugndunsys. anduidedniUnunaii nosingeiug nsuuadnd. 36 wih.

o

aa s o £ [y & <
AINUY lus1au &idn 09UYAT BUNT BIIUYAT LAS vLﬁ’J‘L!']lI'L!G]i. 2545. MstagaUaneAdny

12 s

WugnTunsys. nsuuadnd nsensitnunswazannsal. 36 n.

L3 a

o LY L3 v a L v v Y a
ANAI ‘Ui%ﬁ]ﬂ‘lﬂuﬁyﬁ]‘lﬂa’] 93591 [IuwAs wag Asud UauAa. 2550. navesszaulUsAunay

]
<

(% d' o (% v 5 Aa & a1 [ ¢ 1 A
Wawummmzaummmﬂmmmwwuqmumqa TINDY 0 - 3 dUM.ANEITNY

'
v a

919113807 U 12 atunl 3 Yszdhouiuensu — 5uaAu 2550. AU 35.

AnAn Usednuuaiawg) 93501 [uuag wae auiesh Aegelsatl. 2550. navesseaulusiu
wazwdssfimnzandmiudamameoiugniuniys daseny 3 - 12 dUnkdnans
fivemsdnd T 12 atudl 3 Usedufteusueneu - Suneu 2550. wih 36.

dnan Uszdndyauang) favs quinuy wag guu Insdund 2551 Salaiffant. navessesy
TUsAuuazndsnuiimnzavdmiudamamenugniuniys daeny 12 dai - To
WO,

gity Auls. 2529. oWnsuaznIsHARD I ABIANTUALdR TN, @ueﬁﬁmaﬁ]ﬂamm’mgm
ANTUINYIFA AIATVIEIIUIE UM Ingndeinunsaans 297 i,

AOAC. 1990. Official Methods of Analysis, 15" ed. Association of Official Analytical

Chemists. Virginia, USA. 1,298 pp.

National Research Council. 1994. Nutrient Requirements of Poultry. Ninth Revised
edition. Washington, D.C.; National Academy Press. pp. 35 — 39.

Pan, CM,, C.l. Lin and P.C. Chen. 1982. Studies on laying duck nutrition. 2. Protein and

energy requirements of Tsaiys(Anas platyrhynchos var. domestica). Journal of
the Taiwan Livestock Research. 14(1) : 39 — 44.
Reddy. KM. : P.V. Rao and V.R. Reddy. 1981. A study on the protein and energy

requirements of Knaki Campbell layer ducks. Indian Journal of animal Sciences.

16(2):132 - 137.
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14 o 1 (% v 14 o/ a v
msaswaumsmmEJmwaemu%ﬂiziwu%maamqﬂ‘ummsw

v

o a ' i a v
‘5']1‘1/‘!5 UUaa 378U 919NN WUNINT WaLsU

UNANED

InsAnwIAUdNRUSTEnidINUsEnRUNILAll AuAndsnuldussledla (ME)
uay ArnsgoslfuasdunieTng (OMD) Mszdiuldlagiinusunsufia vesinghuermsdu
Wiothanaeaunisimigdl ME uay OMD fegeingivemstuidnwildun vardu
117U 68 #7989 kag TngAuainiiy 22 vila 91udu 145 dregre  lagdledisaidu i
USunaulusiu (CP) Tusfu (EE) waz 11 (ash)  ogludae 48.7- 90.9, 4.4 - 24.8 ua 1.5-44.6
Wesidud uay A1 ME uway OMD aglutie 55-11.5 Mk uaz 50.4-79.7 Wesidud
pdiy dhusnegsingiuiiinaniiy Ui cp EE 11 Welsiillazansluansazaned
\Wunans (NDF) WWeleilsiazanslunsa (ADF) waz andlu (ADL) eglumag 0.9-55.6, 0.3-25.9,
0.7-26.6, 3.6-77.9, 1.9-63.3 uay 0.1-26.1 Wosdus auadu uaslidn ME uaz OMD o8y
U9 2.46-16.83 MJ/kg hag 19.95-99.47 Wasidud mudisu

nansAnwmUImdulszneumaaiivatsa  AanuduiudiBadunsaiuin ME
wag OMD wazanunsadmnasaduaunisanaeeidony Mvinuner ME uaz OMD vesingdu
pnsdnile agluvantuldaunisdwsuviinean ME Aia ME = 4.116 + (0.0847CP) +
(0.196EE) - (0.126Ash) AiiduszAvdanduiud R *) Wiy 0.88 uavaumsvinungar OMD

&

Ao OMD = 28.464 + (0.599CP) — (0.151EE) — (0.108Ash) fiflein R” winiu 0.654  dauly

o a

fngAuannity asnsaairsaunsiiliviiunedn ME Ae ME = 14.364 + (0.023CP) + (0.073EE)
- (0.228Ash) - (0.103ADF) i1 R * winfu 0.74 wazaunsviuiedn OMD Ao OMD =
93.663 + (0.206CP) — (0.937EE) - (0.754Ash) — (0.655ADF) fifien R* whiu 0.75  1ile
nadauANULugIvataNnsinglinguiiegmagey (Validation Group) wWud1en ME  uae

OMD  Aldmismyiauia Auailaanaunisiiwe Lidlenuianaisiueegsditeddgyeeds

(p>0.05)

o [y

mpAu  Amdanuldusslenils  Ainsgeslavesdunieing

9

ANENATRY : AUNITYINUNE

wunzlewidy 49(3) - (49:2, 2.1)-0514-058

y fa o £ L 13 1 1 N 1
AUTIITUATWAIUIDIMITARIVBULAU - H. NINTE B. LB 2. UBULNUY
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Metabolizable energy prediction equation of concentrate feedstuff
Ramphrai Narmsrilee v Wanna Angthong v Pimpaporn Pholsen =

Abstract

The relations of chemical compositions of concentrate feedstuff to metabolizable
energy (ME) and organic matter digestibility (OMD) estimated by gas production technique
were studied in order to develop ME and OMD prediction equations. The concentrate
feedstuff samples consisted of 68 samples of fish meal and 145 samples of 22 kinds of
concentrate from plant products. The chemical compositions of samples from fish meal
ranged from 48.7 to 90.9 % for protein (CP), from 4.4 to 24.8 % for ether extract (EE), and
from 1.48 to 44.63 % for ash. The fish meal samples gave the ME ranged from 5.5 to 11.5
MJ/kg and OMD from 50.4 to 79.7 %. The chemical compositions of samples from plant
products i.e. CP, EE, ash, neutral detergent fiber (NDF), acid detergent fiber (ADF) and acid
detergent lignin (ADL) ranged from 0.9 - 55.6, 0.3 - 25.9, 0.7 - 26.6, 3.6 - 77.9, 1.9 - 63.3 and
0.1-26.0 %, respectively. The plant products gave the ME ranged from 2.46 to 16.8 MJ/kg
and OMD from 19.95 to 99.47 %.

The results showed that there were many chemical components which showed
linear relationship with ME and OMD and able to develop multiple linear regression
equations for ME and OMD prediction. In fish meal, the obtained prediction equations were
of ME = 4.116+ (0.0847CP) + (0.196EE) -(0.126Ash) with R2:0.88, and OMD = 28.464
+0.599CP) - (0.151EE) - (0.108Ash) with R® = 0.654. In concentrate feedstuff from plant
products were of ME = 14.36 + (0.023CP) +(0.073EE)-(0.228Ash) - (0.103ADF) with R = 0.74,
and OMD = 93.663 +(0.206CP)-(0.937EE) - (0.754Ash - (0.655ADF) with R° = 0.75. The
equations were tested with the validation samples, the results showed that there were no
significant differences (p > 0.05) between the values of ME and OMD obtained from the

prediction equations and gas production technique.

Keywords : prediction equation, concentrate feedstuff, metabolizable energy, organic

matter digestibility

Research Project No. 49(3)-(49:2, 2.1)-0514 058
Y Khon Kaen Animal Nutrition Research and Development Center ,Thra pha, Muang Distric , Khon

kaen.
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AsMuINgaseImsdniuaznisinnslidndlesvemisiilavusiduluaiy
mwéfaamwaaé’miﬁuiﬂiLmmﬁwmmqmmmié’miwﬁwma'wﬂszﬂaumamﬁﬁ
Sudunnfuan Wy Tusiu ledu anslulawmsy (nitrogen free extract, NFE %30 non
fiber carbohydrate, NFC) saumaadelediliavarelunsa (ADF) 1udu WAATEINE
wanfenaliifie smefiazUsufiunisldusslevladvosemsdniinudaluldednadl
Uszansam sududedldndsnuainalavusziigesld (total digestible nutrient, TDN)
wioAmdauilduselonild (metaboliable enersy, ME) 315aufuiaigae A1 TDN
anunsaUssiiulalaeldaunsilawauniy Wy aunisiisneaulae Kearl (1982) #lddn
Proximate Tun1sviune wie aun1siisneanulae shler wavmme (1996) fil4A1 ADF (acid
detergent fiber) vwe  aghalsfinuer TON Wudndsnuiilganalavusfigosls Taila
Aftegluguresndsaulaenss Tuvaiian ME Judildussfiunsldusslovdvesemsld
fndniesnnifuddfiinlilusuvemanulasnsainddnd winisine1 ME Husndugodd
gunsaluaziazeafiofaduAaiiinainnismela (respiratory chamber) @afisiAiung uawdl
Aldanglussriumananosgs Snvglidesdiauimeiumaialunsliiedosdiouoead

pe1al3finnu Menke uaz Steingass (1988) Idmun3innsuszifiuan ME sauviernnis
goldvesdunioing  (OMD)  TaeBmstavimsufadiAnannisunemsluamsazaned
wgnnvenadlunszmzgu (rumen fluid) Junan 24 Falu  Fadudifazannuas
Usgndanan annsailaluviosufiinig wheudiseiulinisden wifduisnsildiu

[

mlluanna egndlsionu msussidiuan ME Tnedsl Adinssadldiniasie sauisgunsalnd

[y o & v

P A o v 6 . = v &
FIANLNG  LaENE1AYINTUNDINANIINLATENY (fistulated animal) UADNENINAADY LAY

o

v
a v 6

AosduAldaglunsauaidesdninaaes@aiiildinedeudnegs

AN salANaINNsaAATIE A luRIUfURNSIlU  AeAdiuUssnaunig
il lglunsusziliu A1 ME wise OMD 19 aztelvaiunsausediuen ME Tasaasaun

v X & o 1 ° o & A v X o ¢
nensnsgidedaiioaiusatia ME WldlunsAwiugasemsdaiiienaueimsldibedn’
IeognetiUuszansnmsins,  satun1snaastislavinnisnemnuduiusyes  dudsenou
mMualNIeseilaluieslfiAng Auar ME uag OMD 7lsann3smsindSuinsuia Lite

Y1U1d5198UN15YUEAT ME tag OMD
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gUnsaluazIsN1INAAY

fa o

NsnAaelaiunh AudiTeuasiniuiemsdniveunny senine faid 2548 i

[

Aug1gu 2550 LoedTunaunIsAIuNIg Al
1. NISLATINADE

dunusieg1ingAue sty Mnwasnsuiunldaesdnd annvsulaug annsal e

v
§ v A

wn lunianane MmangiuseniBeanileuazniald lnsuvsssinningiveomnsdnd Asil

U a ayy v 6

1.1 waaunleanndn?d lawn Yanlu (66 sves)

q

% ay v =

1.2 degavilaaniiy  laun nsedudu (5 dreg19) nMnndn (1 fee19) nngadas
(2 f79819)  NINHAUEBY (30 Fr819)  nndawmdeslududu (3 dreg19) nnwdatu (1
fmegna)  nnilaludnUndy (12 §79819) NnU1dusIn (6 shegna) ninwdes (2 deena)

% LY} 1 <@ [y} Y3 1 LY o (v LY} 1 o %
AMNULNSY (6 MDY NINLUAANIUAZIU (2 §7I8819) NMANUEIULNaY (2 A9819) HULdU
(18 §19819)  WAATIInAUA (13 Fe819) WanT1IHIwAe (1 free9) waady (6 §1e19)
WaRD WA (6 H19819) Uanednd (3 $he1e) $191a0a (5 frega)siaziden (13 Faga)

SweU (6 dre819)  wagldduang (2 free19) dhdiegsuakIuRELNTIULIA 1 Taduns

a

Y & o ! a = 44' ° a ¢ 1
LAILNUFIDYWNDUNANU 4 DIALYALYYH LW@iaVl’]ﬂ']ﬁ']Lﬂﬁ']%ﬂmavLU

q Y

2. A153LASIZREIUUTTNOUNIGLAL

o

POAUNUNNGRT AATIEAN proximate lokA AT (moisture) 11 (ash) lugi
(ether extract) lUsAuneu (crude protein) Laleneu (crude fiber) A1LATA15983 AOAC

(1975)

[y

MOAUNUNINIY TATILYIA proximate M1UTENT1TYRS AOAC (1975) WagiAsey
Bolenldazangluansazareilunans (NDF) elefiliasarslunsa (ADF) wasdnilu (ADL)

AAIBN15URY Goering Ay Van Soest (1970)

]
o/ ]

3. M3inAmasUlduslevild (ME) Bunsedngiidesld (OMD) lag3sn1sinUsunsufs

v
v A

MNTIAUSHIATUARRINITUDY Menke Way Steingass (1988) laalitunoum il

a

3.1 Fedngwemsnlinagevldlunasn syringes A2 AUA 100 Aaddns

a

2
Uszam 200 Sadndutminuiasiiedisay 3 1 dvaeauialuldluguuiigungf 39
ssmwaLdoa teUiuaniniedaliilgumaiivinlunssimzgiay

3.2 wiguaisazateguy (umen  fluid  solution)  @sUszneusne ansazane
macromineral, tracemineral, buffer, rezasurin solution,reduction solution ﬁﬂﬂébul,t,az
YDINAININNTENILINY (rumen fluid) TnBiAuaINnsemeguuraslaus MTuaIenseny
Swu 3 vnsuSuanmilngliaueinslulSiaiinemunsfulnglidndiuveseng

v

MU 815U 60 : 40 Liteliaunidnglunseimzguuegluanmunilasudslvinu 2 Lian
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79 08.00 waz 1600 elunenaziith uazussmfeuliiunaenan nswssuasazany
fandmazseuldnin wouff-bottle Tneutdlugrsihdugamgdl 39 ssmeadia Aovndiunil
aeldasenmuutanisveulaeenled aduvindieiilasazanedannlieondiaunasniian
wiauhsmuansazanslidiulngldindosniuansazats (magnetic stirrer) MdeanLase
a1vavanuldd avneshlulgiug

3.3 duansavarsgwuiiiemaiaudiainde 3.2 $1utu 30 fHaddes ldadlu
waoafilddiemisldnienly dunsarsensiivarevaen laeld dispenser ldeanie
Jnvasmeenlivun Jnvane syringes ndsarntuinasnld rotator ﬁwguasmsﬁm (1
soUse50 Funil) luduuilonmgll 39 ssrwaidoa 1Wunat 24 $alus Tunnsiasies
ynafaazdewi blank (Liildfetnieimnis) wioududaogiaminsgiuiinsivauzum
wRawUueu $1wau 2 g Ao nguiuaze sty Werdunisnsrsasuamain
YIAITATALVDUNAIINNTEIN2 T waglddmFudAruimal correction factor

3.4 FaUSumsutaiiintulunaon ndsainduuiy 24 Falue wdauraniu
Usunauia @addns) setndneints 200 fiadnfu  leeinsinusuauiasnvaen
blank uwazu¥udnanlaglddn correction factor AMUINAINGIBENNUINTFIU (MY
eazidunaludiion19IiAs1ent ves Close Uag Menke, 1986)

3.5 dAUSuIRTuAEINTe 3.4 wndaun1sussiiual ME wag OMD 310

@un13v8a Close way Menke (1986) fad -
ME (MJ/kg) 1.06 + 0.1570GP + 0.0084XP + 0.0220XL - 0.0081XA
OMD (%) =9.0 + 0.9991GP + 0.0595XP + 0.0181XA

[

Tnedl GP = USunufa @addnsdetiuiinuiseimns 200 fadnfy) Mistuluna
24 Falus Wdanvinauen blank wagUuse correction factor u&)
XP = USunailushuvenuluenms (nfuseilaniuinguin)
XL = Ysinadleduluenms (nSudedlandudnguin)
XA = Usinaualuewns (nSuseflansuinguii)
4. MIFINEUNTUAL N TNATBUFNNS
4.1 myadaunstasihdeyanidiulsznouniuall anfiegrediuan 85 Wesidud
vosdusogaianun 1duA Wiy losfu 18 Welevenu NDF ADF wag ADL wrwindeusn
ANNAUNUS (correlation) wazA1annRENMTUFURTY (multiple linear regression) NIEGERY

AUN15%1U18A1 ME 138 OMD Iaglddiuusenaunamiinianudunusiy Tngnalsanainen

2
R™ Tngdisuwuuvasaunis fe
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Y = a+ b Xy + boXy + bX3 +..... +b X,
Tnedi Y = A1 ME %39 OMD
a = AAsfi (intercept)
b, b, - fnduseans
NP X = dulsznounaaiifidanuduwus i

ATIRARUATIUANGA9AINNEY (outlier) TneiAnlesuninggIu (standard deviation)
! a ) I ! o ] va 3 I A ] ! =

vosdmUsznoumnall  Tudtegusiaziinigndt 3 Winsaduaiuandaanngy 39
Slusewndoyadiutueen  nuuiuhAmduUseneunnel W meaeUANENTLS
(correlation) wagA1anneELdany (multiple linear regression) fiu A1 ME wag OMD lag
fvuali arlusiu ledu o @elefildazanglunsa elenliazansluansazanefilunans
war anflu Hududsdasy (X1.Xn) warddudsan () Ae wasnulduselemnils
(metabolizable energy, ME) LLaSﬂ'Wﬂﬂi&i@ﬁlﬁmaﬂau%%ijﬁq (organic matter digestible
,OMD)

4.2 negeuanulilavesaunis (validation) Tngldteyadiuusenaumaniianniuiy
Y ' s & & Y = U 1 oayy v
Mege 15 Weoildud umedeuauldlavesaunis Wisuduamalaainauns e 4.1 1
WA ME wag OMD lawaunns (predicted value) Wisuisuiu Anilaannnisindsnnns
uia (actual value) way MAdeUANN1T lAw3s paired T-test

wWagumiag ME (MJ/kg) 10 kcalzkg Tne 1 Calorie = 4.184 Joules

NANSNAAILAZITO

AlNYULVDIINAUDINTTU

HANTIATIENEIUUTENOUNLATVRIAIRENTINgAUEIMTTY Andanuldusslovils
(metabolizable energy, ME) LLazﬂ'wmssiaalﬁsua@uw%ai’mq (organic matter digestibility, OMD)
lenSnsTaUsinasuia (gas production technique) WARSANANANTINT 1

'
(% a al

31015199 1 A1nsIAsIenduysEneunail ¥eeingaunldusenaugnionms
druanniifdiuysznaumaailnglfssiuingivermsdaingenulay Aueinauinnisyi
WMsFILIMITERTALB0wasUsEmAlNg (2551) was A1 ME waz OMD HAilndifesiud

$1lns uavanue (2547) Close wag Menke (1986) wag Gohl (1993) fiasnwily
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N13A3NEINTT UASNITNATIUANNTT
n15a31vaun1staen1sdideyam1diuysenauniualveddnuiuiiegnain 85
Wesiudvewedanavun taunAlusau ludu i Belewe1u NDF ADF waz ADL 1]

ANUENTUS wazdlianneeniisdunseiual ME way OMD A1RdsvednmAImNIslasuyYes

[

npAveI AR I lassaunsuans Tunsem 2.

dinihdeyadiulszneuniuaiiusaza AUA1 ME kag OMD amaaeuAIUdUR UG

a

Wunse lne3sMisendn n519nseany (scatter plot) wWarATIAABUANTILANGI9AINNEGN (outlier)
lneAndeauunnsgu (standard deviation) vesdiudsznaumaail ludiegraudagiias
i1 3 Wsadueiunnd9anngy sewndeyadiutueanainiuiaiAdiulsesnoy

A UMAFBUAUENTUS (correlation) wazA1nnAnELTany (multiple linear regression)

[y '

fiu A1 ME waz OMD laaun1svimungal ME uag OMD Aanseil 3 dayavinmsnedl 3 wiledn

AEIUUTENDUNINALIAIG WILT1aUNIT0R00Y LaeSAnEoNLUUTUADY (Stepwise) LD
v A ] aal % o J 1
Antdendiulsznounmaadimunzanunldlunisaivaunisanasslunisvitunear ME  1a
aun1sviwneal ME 16 4 Usuu lneusiazguuuuliAnnei (constant) wagAnduuseansenaiu

TnediA1 CP EE Ash CF ADF way ADL %ianunsaununlalunisasisaunisvinunetaz lvan

a [y 1

duuszdvsanduiudge lnelA1 CP waz EE Ailinadauindudt ME  Fadulumunisld

Usvlerdlavesansemsinelusiu Wuuwvasonmsiidrfysenisiasaiuln Lagnaunuaiudn

o

Y o

dnsevessnameusnatnuulusfudududiulsznouresnduile ey sesluu wazqliduiu

A9 U89319N8 TTerpenisiusAuainewmstulmvauudnlgdluvessenie
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LUPELULEIBURBLELILLEYMILLERLS
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o

o

M13197 1 AlLedeAuAILnTUE eI ingAURIMNSEnN T

N DM CcpP Fat
<
TngAulusAuandadWartu)
Uadu 66 9229 6355 10.12
SD 2.70 7.09 3.95
WQAULUTAUIINNY
nszaudu 5 89.69 1191 2.00
SD 3.03 2.81 0.98
NINAN 1 89.90 2958 2590
nnddas 2 9308 4717 059
SD 0.21 0.03 0.02
Mnfmdes 30 8952 47.17  2.07
SD 1.66 5.76 3.55
nndmdedlusiudiy 3 91.78 3344  21.09
SD 1.66 5.76 3.55
NN 1 89.67 2881  10.06
mnleludauda 12 9107 1586  8.19
SD 1.85 1.23 6.86
nNUIANT M 6 90.33 734  12.10
SD 1.74 2.00 5.24

25.16
6.94

6.03
1.39

13.50

7.54
0.04
7.41
1.31
5.96
1.31
1.72
5.60
1.12
5.57
1.91

NDF ADF ADL CF

62.04  50.13 10.62  38.09
6.44 7.50 5.67 9.95
30.02  25.06 1.40 9.06
14.00 9.71 0.82 34.92
0.30 0.14 0.13 1.12
2114 1217 1.87 11.54
13.31 8.36 3.03 10.89
20.16 10.87 1.78 6.75
13.31 8.36 3.03 10.89
42.78  34.83 0.62 21.42
68.51  44.13 9.63 16.77
6.47 3.93 3.54 9.53
70.10 4850 1820  35.95
1151 2451 9.04 14.02

ME

MJ/kg

8.28
1.53

7.16
1.00
12.74
11.20
0.07
12.85
0.98
12.89
0.98
9.05
10.24
2.78
8.72
3.03

ME
Mcal/kg

1.98

1.71

3.04

2.68

3.07

3.08

261
2.45

2.08

OMD
%

62.12
6.00

49.94
5.63
58.28
80.80
0.40
89.14
7.41
60.92
7.41
52.86
60.84
12.64
45.10
14.22



~ e

LYPELULERBURLLIMLEYNILLEBLE

CUBHIEU €GGZ WM [LLLREL €

TIEUMBIVTISYRUIDLEUZEU LU

o

M13°99 1 Anadeaurmsdlnvuzvesingivemnsdnd (de)

WQAULUTAUIINNY

mnLdes

SD

ANNUEZNE?

SD

MNAAVURE T

SD
wénine

SD
windudeun

SD
INQAUUNEINAIY
nntud1Uznag

SD
LU

SD

DM CpP Fat
89.69  27.35 8.11
1.79 1.64 1.34
90.30  14.37 14.70
1.60 3.90 5.53
9234  27.40 12.45
3.61 3.54 17.08
89.54  21.18 17.58
0.95 1.25 1.37
90.51  14.36 1.48
1.66 5.08 0.71
90.15 1.18 0.62
2.86 0.40 0.04
87.26 1.99 0.60
0.99 0.43 0.18

Ash

% DM

—>

4.40
1.05
559
2.40
7.78
3.92
4.19
0.38
18.87
11.61

2.89
2.00
4.21

NDF ADF ADL CF

65.29 3174 1192 1576
0.01 12.61 8.58 0.15
51.03  30.11 4.60 14.23
18.53 10.98 2.73 4.59
45.69  33.36 9.64 24.27
2.34 5.32 1.56 1.87
49.59  36.20 8.44 26.80
1.96 1.85 1.32 1.60
40.33  32.74 6.17 21.01
6.39 9.78 3.61 4.46
35.82  21.66 3.90 13.38
4.98 3.18 0.82 2.65
9.52 8.51 1.83 3.83
2.85 5.26 091 2.27

9 o ¢ o v ¢ J
NenuEaNUIdeneI1Ian) Usedil we. 2553 ﬂiNﬂﬂﬁﬂ’J NITNIIUNHAIUASTHINITY

ME

MJ/kg

9.94
0.02
13.67
1.47
10.72
3.11
10.32
0.81
7.91
3.02

12.84
0.34
12.47
1.90

ME
Mcal/kg

2.38

3.27

2.56

2.47

2.89

3.07

298

OMD
%

58.86
0.92
73.44
6.11
60.14
7.09
47.54
4.08
64.53
11.46

85.17
0.84
83.84
11.74
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M13197 1 AlLedeAuAIlnTUEYeIingAueImsdnd (se)

INQAULAFING Y
I3 14
WaAUINAUA
SD
[ v 1
WAATINNLAS
SN@a
SD
Uanege
SD
Snavdun
SD
Srazden
SD
SMYIU
SD
dduann
SD

N = 91UIUAIDYY

N DM CpP Fat
13 87.69 7.94 4.75
0.77 1.32 1.91
1 87.07 8.10 2.69
5 88.42  14.03 2.09
0.85 1.99 0.50
3 87.42 8.05 1.10
0.54 0.78 0.25
13 88.37  12.11 14.90
1.22 294 5.09
13 88.37 12.11 14.90
1.22 2.94 5.09
6 90.05 5.44 3.23
0.73 0.88 2.09
2 90.19 1.05 0.38
4.55 0.08 0.06

1.88

0.71

1.58

7.10

2.33

0.88

0.38
10.69
2.46
10.69
2.46
15.83
2.68

293

0.04

NDF ADF ADL CF

22.62 5.50 0.77 3.20
8.33 2.84 0.57 1.14
42.59 6.88 0.84 241
51.18  31.01 6.05 22.31
11.22 14.39 3.98 11.03
561 2.32 0.47 0.50
4.30 1.18 0.25 0.18
32.53 19.19 5.28 11.97
14.89 14.68 4.21 8.28
32.53 19.19 5.28 11.97
14.89 14.68 4.21 8.28
56.99 4520 1382 2342
1217 17.62 4.90 14.39
20.64  13.48 243 12.42
8.69 3.72 0.56 0.71

9 o ¢ o v ¢ J
NenuEaNUIdeneI1Ian) Usedil we. 2553 ﬂiNﬂﬂﬁﬂ’J NITNIIUNHAIUASTHINITY

ME

MJ/kg

14.01
2.16
14.76
10.37
1.83
14.49
0.35
11.29
2.61
11.29
2.61
4.24
1.51
12.82
0.42

ME
Mcal/kg

3.35

3.53
2.48

3.46

2.70

2.70

0.62

3.54

OMD
%

86.55
12.73
94.00
71.15
9.92
94.03
1.93
61.45
9.87
61.45
9.87
36.09
8.97
85.38
2.60



M990 2 uansAedgnuAmdaruzvesingavamsaniildlunisasieaunis

DM Ccp Fat Ash NDF ADF ADL CF ME OMD

< % DM >  MJ/kg %

ngAulsAvaINdnd (Uandu 9117w 55 dee1)

fiede 9219 6379 1008 2581 - - - - 823 6237

sD 294 702 421 664 - - - - 1.52 5.69
Asinan 7344 4874 437 148 - - - - 549 5041
Aingaan 9566 7764 2477  44.63 - - - - 1147 79.70

o

IngAulUTANAINTHY Waswaeau (1w 123 fieg)

Anade 87.94 19.47 6.12 6.81 35.18 22.54 5.16 14.41 11.37 71.96

SD 9.78 16.52 6.98 4.52 21.94 17.42 5.83 12.24 3.02 19.11
ﬁﬁﬁ?ﬁqm 13.51 0.90 0.25 0.66 3.56 1.84 0.14 0.40 2.46 19.95
ﬂ'%jﬁfjﬂ 94.89 55.64 25.90 26.57 77.90 63.30 26.01 52.84 16.83 99.47

M19199 3 @Un1SVuIeA1 ME uag OMD va3ingRua msdn’

N R Sig.
aumsingAulusivandad (Uaidw)
ME = 4.116 + (0.0847CP) + (0.196EE) - (0.126Ash) 56 0.88 0.00001
OMD = 28.464 + (0.599CP)-(0.151EE)-(0.108Ash) 56 0.654 0.00001
aun13IngAulUsAuIINNY
ME=10.414+(0.084CP)+(0.112EE)-0.(0315ADF)-(0.121Ash)-(0.0509CF) 78 0.71 0.00001
OMD=58.955+(0.752CP)-(0.633EE)-(0.633EE)-0.403(CF) 78 0.75 0.00001
HUNMTINAUUNEINA U
ME=14.238+(0.191EE)-(0.418Ash)-(0.216ADL) 60 0.76 0.00001
OMD=92.664-(1.401ADL)-(1.974Ash) 60 0.72 0.00001
AuN13INAUTUTAUIINWBLAZ NG99
ME = 14.364 + (0.023CP) + (0.073EE) - (0.228Ash) - (0.103ADF) 138 0.74 0.00001
OMD = 93.663 + (0.206CP) - (0.937EE) - (0.754Ash) - (0.655ADF) 138 0.75 0.00001

ME (metabolizable energy,MJ/kg), CP (crude protein, %), EE (ether extract, %), Ash (%), ADF (acid

detergent fiber, %), OMD (organic matter digestible,%) wag N (31142U19E19)
Iadudnipendesiinnuaiuisalunsidsueimsaniiy undulusiu vslusy

WsAuanity wazandnd esanqduvsdludiurensamizjundadudninddguanaenis

goglavaudeleluomsniudili uazavgnegseiiadsululveglusuvesuvaindenusely
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a

wenaniudsfiduvesiulnsaunielsiuflegluslarsseneudsdousuaslulamnsavie
ADIN (acid detergent insoluble nitrogen ) FaAnarnmslirudeunilusiu mafaufisen
Maillard villusfuliazaneluansavanefidunsn drunfusdesduuvdwosussinndn was
wisnseudndsdidmveseduvidnliazarsluasazarefiidunsn (acid insoluble ash) Faans
snaeanillaanunsadosls

duAnsgeslavesdunssingingavuvadusiuaslvinaisuindiua EE CF ADF
waz ADL agbinalsauduainisgeslanguieiulaednifesnisaineimis 2-3 wesidud
dau CF ADF uay ADL filuTinadisnnagyilianisdeslianas
N1INAHDUANNTS

NnmInaaeuAI LU wesEnsile  Tngldnguesiiedns Adulidwou 15
Wosidud wwhunean ME uwag OMD lagaunis (predicted value) Wisuiflsuiu aitléann
mMyiaUsasufa (actual value) leadamsned 4 Wethadulszneumaeiiiagindeves
naumogsieslidmiunaaeunuusiudwesannsiUSeuiioulneds Paired T-test 7
sefuaudoty 95 Weddud nulAdinanlifinnuuandeiunnsadi (p>0.05) wazdien
AULANANYDIEDITS (biased) lotaAmdanulivslonilileisinuiunasuia  wagld
aunsvinevesingivandad (Waidw) wazingivanniiy dA1 windu 063 war 1.12
iy dhummuuanasessaesisileUssiiusnstesldvedunis Taguesingiuan
&d wefiy Ten Wity 4.00 war 7.4 swddusasslumed 5 daduaunisiildan

nsAnwluasadsaunsainluvingd ME wag OMD vatingivemistula
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M99 4 uanseadenuinidaruzvesingavomsdninldlunegeuaunis

DM CpP Fat Ash NDF ADF ADL CF ME  OMD

< % DM
> Mikg %

1Y

TagaulusiuvndadUaniv)

Auads 9287 6315 1020 21.64 - - - ~ 858 6146

SD 058 752 253 816 - - - - 167 7.63
Adnan  91.83 5154 500  1.20 - - - - 664 5087
Agean  93.69  77.64 1313 3005 - - - - 1122 79.48

TRAUIUTAUINNULAS VAR
Aade 89.71 18.72 598 7.25 3298 2218 464 1431 1135 7228
SD 228 1676 151 6.30 2449 18.73 490 1401 290 1897
ﬂ'ﬂ(ﬁﬁqm 85.84  0.99 0.34 0.66 133 146 0.14 039 457  20.79

ANG9En 9491 5390 2237 3266 87.75 68.26 17.99 6224 14.69 97.25

M990 5 wansneaeunailslsvesaunisilivinuient ME uag OMD vedingAuewnsdin

Actual Predicted

value value Biased SEP  Sig.
dun1singaulusiuvandndUau)
Andsulduslenila (ME, MJ/ke) 8.58 8.74 0.633 0.542 0.45
Ansgeslavesdunsuing (OMD, %) 61.46 62.41 4.008 3.45 047
AU ingAulUTAvINNYLAT WA
Andsulduslenila (ME, MJ/ke) 11.35 11.39 1.12 152 0857
An1sgeslavasdunseing (OMD, %) 72.28 72.53 7.14 9.60 0.864

SEP = standard error of prediction
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dgunan1Innasy

snmsAnwldaunisiunem ME uay OMD feil
1. fogaviildandnicatw
aun1siauneel ME (MJ/kg) = 4.116 + (0.0847CP) + (0.196EE) - (0.126Ash),
R’=0.88
AuN1IVIWIEA1 OMD (%) = 28464 +  (0.599CP)-(0.151EF)-
(0.108Ash),
R’=0.564
2. Angavlusiuanitviduumadusiu uaendsnu
aun19uIeAIME(MI/ke) = 14.364+(0.023CP) + (0.073EE) - (0.228Ash) —
(0.103ADF) R°=0.74
AUN1SNIUI8AIOMD (%) = 93.663+(0.206CP)-(0.937EE)-(0.754Ash)-
(0.655ADF), R°=0.75

3. AIAULANANNSENINAAbR NN IakAaisuduARueTagTgaun1s wuIr il

ANULANANAUNIETA (p>0.05)

VOLEAUDLUY

(%)

Tumsidenldaunsildvhuneamdanuldusslonild uazdnsdesldvesdunseing
nnaunseAunmooniuddaliuandsiuannsadenldldmuanumngaufediil
AfidszidinUsznaunuaivateailaeanizan proximate Wag detergent AsURAITE
donldaunisuenuszivunasingiuliusdfanzealusiu ludu 181 uwas ADF Adenld

FUNTTINIRYAY

ANANIsuUsZNIA

VA o

AUV UNTEAMAMLNITTUNITIVINITNBI ISR INNYIIY. Tetuuglunsliou

TeunanlTsluasidaurinlinaudsaees
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Verification of technology on commercial silage making of

hybrid napier grass by small farmers in Suratthani province
. v 2 . 2
Sompon Waipanya Jantakarn Arananant Varunee Panichpol
Abstract

The trial was aimed to verify of technology on commercial silage making of
hybrid napier grass by small farmers in Suratthani province. The silage was prepared by
chopping green forage and compressed in 30-liter plastic tank with a screw cap. Six
volunteer farmers from animal nutrition technological transfer village were selected to
attend this project. hybrid napier grass (clone No.032) (F;) - open - pollinate between
Pennisetum purpureum cv. Mueglek x Pennisetum purpureum cv. Mott were used in
this experiment. Each farmer grew at least 1 rai , cutting age at 60 days by cut at soil
surface, chopped at length of 1-2 inches, compressed in plastic tank in closed
condition. The average weight of hybrid napier grass after ensiling was 22 kilogram per
tank.

The resulted showed that 83.3 percent of farmers were satisfied and
accepted this technology. The cost of production was 1.05 baht per kg or 23.10 baht
per tank. Both physical and chemical properties of the silage were excellent conditions
during all the storage days at 21, 60 and 90 days respectively. It was palatability for
beef cattle. The investigation of attitude of the farmers indicated that they accepted
on the technology of hybrid napier silage due to the process was easy. Nevertheless,
the farmers should be considerable about moisture content of hybrid napier grass,
process to exclude air tank and technique to close a tank lid. Besides this, the farmers
realized that producing the silage for feeding their beef cattle was greater improve

profitability than making the silage for sale, due to market uncertainty.

Keywords : hybrid napier, silage, small farmers

Research Project No. 47(1) (47:11) - 0514 - 054
o Roi-et Animal Nutrition Development Station , Saku , Suwanaphum District , Roi-et .

? Feed and Forage Analysis Section , Bangkradee , Muang District , Pathumthani.
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Verification of technology on commmercial silage making of corn

by small farmers in Roi-et province
. v . . 2
Wattanawan Srisomporn Kharuthai Juntipbadee
Abstract

The purposes of the study were to verification of technology on commercial
silage making of corn and study on cost, benefit and the adoption of farmer. Five
farmer were the member of Banjang, tumbon Banjang, Ardsamart district, Roi-et
province. The technology for silage making to be used with farmers are: corn silage
packed in gunny plastic bag with surround plastic bag inside at approximately 25
kilograms in closed condition.

The result showed that, each farmer produced fresh corn yield at the average
of 3,444.60 kg/rai. The cost of silage was 24.25 baht per bag or 0.97 baht per kilogram.
The quality of silage produced ranged from good to very good. The investigation of
attitude of the farmers, they accepted on the technology of corn silage due to the
process was easy. The farmers thought that silage could be sale if it was produced in

large quantity and can supply all year round.

Keywords : corn, silage, small farmer

Research Project No. 47(1)(47:14) — 0514 - 057
Y Roi - et Animal Nutrition Development Station, Suwannaphum, Roi-et.

# Sakaew Animal Nutrition Research and Development Center, Sakaew.
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The development of the process of the pangola grass production

to improve their quality

Noppawan Chomchai”’  Wiboondhat Sudhanthanakit” Kiatipong Ferngfongy
Paisan Sookpanyaﬂ/ Wiruch Suksarani/ Jantakan Aranananté/

Thanamon Buranapawangl/ Kumpee Pugdeethaiy

Abstract

The aim of this research was to study the development of producing pangola grass in
order to improve the quality of the product and to find the way to improve the stability of
the farmers for producing and distributing pangola grass. This study was conducted within the
hypothesis that developing the strength of the farmers group together with the development
of the quality of the grass field managing the suitable nutrients could improve the quality
and the stability of producing and distributing pangola grass which lead to the sustainability
of this career. This study used collecting data both in the field of farmers' participation and
data in experiment from the grass fields within three activities : developing the stability of
grass producers, transforming chemical fertilizer in farmers’ grass fields and the experiment of
using oreanic fertilizer instead of chemical fertilizer in pangola grass. The study was operated
from September 2006 to May 2008.

The results of general data of the twelve groups of farmers in Chainat, Singhburi,
Saraburi and Suphanburi Province revealed that there were some existing problems about
corruption and unfair in administration found in Chainat’s farmer groups. The other groups
outside Chainat Province were stronger than Chainat’s farmer groups. The two prior groups
were chosen into developing process as the administrative model for one year. The results
could not improve the administration of the farmers’ groups to be the example model of
strong group, but it was found that there was a better way in managing system of the groups.

There were some changes in working behavior.
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The results of grass quality’s development of the farmers could make the
understanding about the way of taking care of water, fertilizer and harvesting which made
the good quality of pangola hay. The farmers accepted that they could really produce high
quality hay but the condition which motivated them to do depended on the fairly price
according to the grade of hay’s quality. Fertilizing suitable to the soil’s condition by
following the advice made Had Asa Farmers Group have higher production of hay about 67.2
kilograms/rai/crop and get more profit about 101.70 baht / rai /crop. The Pangolall Farmers
Group had a problem of rough demonstrative grass field which did not make progress to the
farmers.

The results of experiment in using organic fertilizer instead of chemical fertilizer in
growing pangola did not impact to change chemical qualification of soil, the production and
the quality of grass. Using more chemical fertilizer could make the higher growth of pangola
grass, dry weight production of grass and also higher crude protein content. The advice for
the Rachaburi’s soil series under irrigated area was using 20 kilograms of fertilizer formula
15-15-15 and urea fertilizer in the rate of 20 kilograms per rai per crop that could produce
highest average dry matter yield of pangola grass (5,671 kilograms/rai/year from 7 cutting
times) and highest protein content ( 7.9 percent).

This case study was not accepted as the hypothesis which said that developing the
strength of farmers group together with improving the quality of the grass field will lead to
the stability of producing and distributing pangola grass. The finding could only develop the
quality of the grass field and pangola hay, but it could not improve the farmers groups to be
strong according to the aim of the program. It took a long time and had to be continuously

develop farmers’ group in order to develop effective group administration.

Keywords : pangola grass, quality, grass processing
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1UNTIAY - -
NUAUS 0.9 1
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N ¥NAY 159.3 18
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nINNIAY 50.7 9
dameu 35.5 14
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3.2 ANENUANUATYRINUNBULAZNAINITNARDS
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a A a v

dnvazvesiulunlameasadufuyasvys filleAutuuwiufusiu (loan) dumudy
anadupusiuduiumiles (clay loan) TruaauauysHiABUTNEY  HANTTIATIERRUAOUVIAADY
fiAneudunsn - Ans (pH) i 5.9 TBuvEeiaguiunans 18 wWedldud Tvinameanledan
Huuslen! upadeuuasuuni@eufiuanudeuls agluinauias 335 ppm, 2,315 ppm Ua

305 ppm ey dnlnwvadeniuanufeuladeglussdulinansfie 83.5 ppm (1319 7)
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i (%) (ppm) (ppm) (ppm) (ppm)

Aunaun1INAaes 5.9 1.8 35.5 83.5 2315 305
AUNGINITNARDI
snsJeiail

Lailddendl 6.3 2.1 21.0 86.7 1,613 283
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drulngjvesiuddeuuas Taedla pH 9g3591319 6.0 - 6.3 (Uunsadniies) Usua
BunSedng 2.0 - 2.1 Wedidud (U1unana) waaden 1,600 - 1,613 ppm (g9) wazuuniide
280 - 290 ppm  (g4) AUAGY snulSunaeanesaiiduselond (Avai. P)  uay
Tnunaidonfiuandould (Exchk)  Tufu wirdu Aduulduinganas luwlasdildadeund
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Joiadl 12 v098n3uuziin (5,198 Alansusilssial)) drunguwnslnanliladeniiaglvinandn

Wnlinuieenan 3,483 Alansusialsdel wazuandneiuegralitdedfymieada (P < 0.05) ¢4
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FIENURNRNUIAENDIDNMNTART Uszanll WA, 2553 nswlAdRd nsznsawnmAsUAsEUNTOl



a

dmdumsladetdinmlifinavilvinandnminuiswemgunsdnanUasuwaiag

a A

fiAnegsening 4,728 - 4,853 Alansuralsiel (115199 8) LlennuaiiuAunlding

v
o A

& a ~ ~ & 1 Y ~ v o e & o
NAaD U UAULNULINAIINYANANY TUADUVINA (A151991 7) muumﬂaﬂammmwmm

USunasmeimvianegtosdskiiinasenaninuoma)

[

M3 8 HANAAUIMTNLG ANEIYRIRY FuIUAUsene wavdndiuvedludenuuaman

1+

walnan Wislddein@inmuwazlawnilonseans1enu

9 9

AVUEIUDINY  TIWIUAY  dREIUYRY WANER UL

GRIPEEN
(%.31.) PS4, Tu/siu (n.n./lsA)
dns1Jewndl
Lailddendl 500° 2919 136° 3483"
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lafladenine 66.2 3,175 1.26 4,853
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dns1iloindl x Snsienine NS NS NS NS
CV (%) 4.1 11.6 14.0 9.4
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=] | ~ v oA 14 a N6 o + Y] @
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(%)
CP ADF  NDF P K Ca
ansleiadl
laflateind] 2329  55°  361° 646 035" 134" 031°

Talond ooz 2124 67° 3770 649 0310 148 029
TaJoafimudnsuuzdn 2068 7.9 3887 651 0290 150" 0.29°

SnsnierinTanm
Iﬁiﬁﬁaﬁw 21.58 6.6 376 651 031 142  0.29
Tateth 120 Ans/ls 2167 68 373 647 031 141 029
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Snsrloadl x Shs1djari NS NS NS NS NS NS NS
CV (%) 5.6 5.8 2.1 0.9 6.3 10.4 3.6
wnews <-  feeiisifusesnsisiatulukuags Sanuwendsiuegnaiifoddamieedn 1aeds

DMRT (P < 0.05)

o

- NS laiflanuusnansiuegradidedfgyniseda (P > 0.05)
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dvisnavaslulasiau Jdluusazsounisaniinislaiadenaniiilulasiwududiulsznou wazld
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Effect of harvesting method on seed yield and seed quality

of Panicum maximum cv. Mombaza

Chaisang Phaikaew v Weerapon Poonpipat v Ganda Nakamanee v
Weerasak Chinosang v Wirat Sooksaran v
Abstract

The experiment was conducted to investigate the effects of seed harvesting
method on seed yield and seed quality of Panicum maximum cv. Mombaza at
Lampang Animal Nutrition Research and Development Center during 2008 — 2009. The
experimental treatments were arranged in a randomized complete block design with 4
replications. Treatments were 4 seed harvesting methods : T1- Seed heads shaken
every 3 days into a large net receptacle; T2- Seed heads shaken every days into a
large net receptacle; T3- Seed heads covered with a nylon net bag ,with an outlet to
collect the seed; every 5 days ;and T4- A nylon net receptacle placed under the seed
heads at 1 m. height cover 75% of planting area and collected seed every 5 days.

The results showed that there was the effect of different harvesting method
on pure seed vyield of Panicum maximum cv. Mombaza but did not affected seed
quality. The highest (p< 0.05) pure seed yields were obtained from T3 and T4 which
gave 154 and 138 kg. per rai, respectively. T1 and T2 gave lower ( p< 0.05) pure seed
yield of 84 and 91 ke. per rai, respectively. Seed quality were not significant different
between harvest methods and all 4 harvesting method gave very good seed quality :
purity was between 95.8 - 97.7 % 1,000 seed weight was between 1.449 — 1.573 ¢

and germination was 85 — 90 %.

Keywords : seed yield, Panicum maximum cv.Mombaza, seed harvesting method

Technical Document No. 52(2)-0214-223

Y Department of Livestock Development, Bangkok.

# LamPang Animal Nutrition Research and Development Center, LamPang.

7 Pakchong Animal Nutrition Research and Development Center, Nakornratchasima.

¥ Animal Nutrition Division, Department of Livestock Development, Bangkok.
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Effects of nitrogen fertilizer rates on seed yield and seed quality

of Panicum maximum cv. Mombaza

Weerapon Poonpipatl/ Chaisang Phaikaew ¥ Wirat Suksaran 2

Rachadawan Poonpipat v Supaluk Seejundee v
Abstract

The experiment was carried out to determine the effect of nitrogen (N) rate
application for seed production of Panicum maximum cv. Mombaza on Renu soils of
Lampang province, which is the pilot site in Northern Thailand for producing Mombaza
seed for export. Randomized complete block design with 4 replications was used.
Treatments consisted of 5 nitrogen rates: 0 10 20 30 and 40 kg N /rai, with split
application at transplanting time and 1 month before flowering.

The results showed that the N application treatments (10 — 40 kg N /rai) gave
similar pure seed yield of 177.8 — 194.5 ke / rai and was significantly higher than the
plot without N application, which gave pure seed yield of 139.5 kg/rai (P < 0.05).
Different rates of N application did not affect on seed quality of Panicum maximum cv.
Mombaza, all treatment had very good seed quality. Seed germination was 90 — 93%,
seed purity was higher than 98 %, seed moisture content was lower than 11.7%.

Thousand seed weight were between 1.512 — 1.686 gm.

Keywords : seed yield, Panicum maximum cv. Mombaza, nitrogen rate

Technical Document No. 52(2)-0214-224
o Lumpang Animal Nutrition Research and Development Center, Lampang.

# Division of Animal Nutrition, Department of Livestock Development, Bangkok.
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Duncan’s New Multiple Range Test (DMRT))
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ANNAUNANGIIBUATAUIDMTARIFIUNS

[y

yhmeaeduRusmUunse yadusy daduiunsada (pH 5.0) TvSinudundsing
#1 (1.11%) il available P Wwag exchangeable K 325 waz 80.2 ppm dsdninegluinasias
LAzUILNANILEWU (31971 1) wazran1TIATIERundan1snaassUsingin nslade
Lulpsiaudngianee) liinavilinoudunsavesiu (pH) Ysunaudun3eing uaz available P

Wasuuas (P> 0.05) TneflAneesening 4.9 - 5.0 0.95 — 1.06 Wosdus wag 27.1 — 32.5

Y
o v & a1 P v a | | a a Y]
ppm  AmaIU FellalndiAsiuAunaunIINnaes d@auUINa exchangeable K TuRumds
nsnaaes Axlimanasmuaiu Welddelulnsiaudnsnaatu audis 20 waz 30 Alansu N e
15 wiazdanindudn dlddelulasiaudns 40 Alansy N sals Wuiididunndn
a [ = ] N [ v a [
exchangeable K lufiundsnmsmaaesdivwilininasiudsuudaslunimsatutuiunandniudn
el (1399 2) Wlosnugilvinandnuangs avfsgasiglnunadenanauduluasiude

AU dnavinli exchangeable K TufAuanas

M99 1 dudsznouniaaiisng o vediu feu wazvdinisugnuaiutiuenuielagldde

TulasLAUdAT AN

AalaLUAN ATV

897108 N pH OM (%)  Avail.P (ppm)  Exch. K (ppm)
feuns naaes’ 5.0 1.11 325 80.2
PHINTNARDY

0 n.n. N/s 5.0 0.95 29.8 48.8°

10 a.n. N3 5.0 1.00 32.5 40.5"

20 n.n. N/ls 5.0 0.96 27.1 35.6°

30 n.n. N/ls 4.9 0.98 31.2 35.0°

a0 n.n. N/l 5.0 1.06 27.2 a4.2"

Vv (%) 3.0 9.3 20.8 7.4

vanes 1/ (JuAiadeann 4 41

- fravfinnumednesaerdaiululunmg uansindinuianaisiuegsiitedfgy

nnsand I DMRT fisysu P < 0.05
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M990 2 n19eseAvle Randanazaunnveuudaugug iudusuuigiieldls

3 o

lulnsiauensnng nu

378073 dnselulasiau (n.a. N /13) cv
0 10 20 30 40 (%)
SuSueenaen < 30 n.g. 51 >
Suiinonuiu < 12 91.A. 51 >
Fuiisioronenuazaqugs < 15 a.A. 51 >
Suiiwdasuen < 15 a.a. 51 >
Frafuiewdn < 50 B0, — 6 W.e. 51 >
nsseysiule
- AU (.a1.) 316 " 334 ° 330° 331 ° 338" 1.8
- IUIURIUIADND 30° 37°¢ a0° a0° q3° 5.1
- 1UIUYDADNFBND 2q° 28 ¢ 39" 392" 35 ° 4.9
wanAmdaiug (.9 1950°  1885°  1905°  199.2° 1842° 69
werdaudaigiard U (a/ls)  1395° 18170 18297  1945° 177.8° 75
AATWLNAATUG
- ATAIUEVIS (%) 98.1 98.8 98.4 99.1 99.3 1.0
- 1. 1,000 widn* (13) 1686 1512°  1.490° 1535° 1531 49
-~ pwsenvesuidn (%) 93 92 90 93 91
- Aruduresudn (%) 11.7 11.6 11.7 11.3 11.5

o @

Mewme  mkavninuseisnysidaiuluiuiueu waasiiianuwandsivegeiidudAgnieaia
lpg DMRT #i5%6iu P< 0.05

J ‘&I 6 6
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FIENURNRNUIAENDIDNMNTART Uszanll WA, 2553 nswlAdRd nsznsawnmAsUAsEUNTOl



Usnganugevesiungiuiivenuignlddelulasiaudns 10 - 40 Alansu N se
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13 Alnalfesiu Ao agsening 330 - 338 wuiuns gandmanldlalddelulasiau gad

[
=

PINEIVDIRY 316 LeuRung (P<0.05) dmSuarumunnturefunaAuduesu1 Wingy
910 30 wvusdene (lailalddolulnsian) Wiswdu 37 40 uaz 43 wyusdens wleldde
Tulnsiaudnsn 10 20 - 30 uaz 40 Alandu N dels Fauansnefuegreifeddynieada
AMUaINU (P < 0.05) LU Lﬁmﬁ’uﬁ’ufé’ﬁmuszi@ﬂaﬂﬁiaﬂamaamﬁwﬁuﬁuammmﬁLﬁuﬁumm
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A [

g9am fie 40 Alansu N sials Ivenaniiuiu 35 Yenensens gendmaladelulasiau dns
20 10 uwaz 0 Alaniu N sols Fellvenanduiu 32 28 way 24 1ABNADND LAZLANAINNY
pg st AynsananIua1au (P < 0.05)

n15asgAvlanIaiuAINgeemguenu1en windwdieldlelulasiau dns1 10
Alansusels wazaugeesiungnanaaglifiuvussludndilalelulasiaudnsnaandind
=9y LA YY) v v o A a a & Ao o o
Felanauetuiuanuaesiungezassuivgnluynausuusnaiuidmind e (g

G wagAmy, 2545) drudiuiuurussenevemanuitenuigaziuasunvasiulunuanig

o £

WenfuiunenToudu 9 wu neAuldle @udnd wazane, 2542) neiudianenug Kent

(@Ind wazAy, 25044) wasna1¥nsea1eWug Narok (Bahnish wag Humphreys, 1977) 9191

£
= [

Puukvuonavemgintunua1du Welddelulnsiausnsigedu Wewminlulasiuduy

o

s s nddud Ay lunsiuuIukIuIvs o U (Miyagi, 1985) wenandiiuiu
UYUFONDILANTY ALlNaYINIRTIUILYDADNABN VBRI AUTLDUUIB ANV LTBIINTIUIY

¥
= v

wyususendefiinduanunsanaun b dudunailvnendnwdn (Fertile tiller) 16 (@auna,
2530)

HaNAnNAnWUSuE AuTaIUIY
wenuiuenuiefilddelulasiaudns 10 Alansu N sols linandnudniug uaz
wanugUIaVS S1uau 188.5 uar 181.7 Alansusiels asndma nililalalelulasiaudsling

HAmLAnTLTuazIEATLUTANS S1uau 145.0 uay 139.5 Alansusiels suddu (P < 0.05)

]

winandnwaniugainga1s azliiatuseludn dldadelulasiaudns 20 - 40 Alansu N sals

AnuLanalA lunns1ei 2

s a £ Y a

Handnaniuguasnandnuaaiuduiansvesmgiudusuuien intudieldds
lulnsiaudnsaniies 10 Alandu N sels Fuvdsuudasliluiuimadeiiuiuaiugaves
v Y a - o & | - ] s
suneRutitenu1® (M3 2) einsnevauesielelulasiauvesivlundazan nitui 9z
povANBIIUiIdRTMMIngaudmSuveiaty o uwardlddelulasiaudasguiulufazlivi

TinandnuaangLindu (Loch wazamz, 1999) 91R15°99 2 aztiuiinistadelulasiay
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dns1 10 Alandu N sels Wudanunzaudwiumafiusandnudaiusvghudueuuimm
mfﬂ%LﬁaqmmﬂmiLﬁmﬁ’m’;wmmﬁaaﬂmaﬂ (Chadhokar uag Humphreys, 2006) uway
d1urutenan (Humphreys wag Riveros, 1986 ; Hill wag Loch, 1999) usin1slddelulnsiau
Snsngaiuly awtlifisdninatgiulamadiusiulusasunnuusdmidistuinniuly fady
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anas (Oliviera ay Humphreys, 1986) ﬁﬂ,ﬁmawﬁmLmﬁmﬁuﬁ:ﬁmsﬁummnﬁﬂﬁaawamaﬂﬁ
LLﬁ'jﬁwmusdamaﬂ%Lﬁu%uLﬁaiéﬂ&Jiuimmué’mwgﬂ 1 UA¥IINTIBIUNANITNAABAALITY
nsmeuaussietslulnsiauvemanemsdnidu wu lunghiuidig (@udnd wasany,
2542); Tumgjgale (Mumn uagane, 2550); 1uwzﬁ'1%m,l,ua€?qm8ﬁuﬁ: CIAT.16829 wazane

Wug CIAT.16835 (Ywunissns uazane, 2549) Aldnaigudeiv

AN TNYBIUAATUT

1%
o Y

AMNINVDLUAATUS LU AINUTANT Wmtin 1,000 WA WAZAIINIBNYBANAATUG

weuiinenuimlaainnisnaaesiiiulaindaunimudnaanndawandiiiulunised 3

1+

Usinginnmstadelulasiausnsising 9 du s 0 - 40 Alansu N sials Lidnavinliaan

U3gvdvenudaiugvomefindiudsuutas (P <0.05) nanfe agluta 98.1 - 99.3
Wosidud udthuiin 1,000 win SA1anasa1n 1.686 ndal (Lilddelulnsian) wmde 1.490 -
1.555 nsu Welatelulnsiousng 10 - 40 Alandu N dels druafidudanuseniasaniuiy
voswdniuglindsundaadoldtslulnsiausngwineiu Tnefliegsewing 91 - 93 uay 11.3
~ 11.7 Weddusd muddu Fedaldiduwdaiuduaifannmdunn
Tusunun e sudaiugug iudueuuiy wuin nsladelulasiaudnssiig o fu
Lifiuaviluuiavdvesudeiusvgiuduenureiudsunuas Ssldnaudoafuiungn
Aufiding (audna wavamy, 2542) 1oAY (@ING wazAny, 2545) Neyaild (N1uan

s (%

uagAME, 2550) NEIBALUAAY 5 @neWug (FwuTsu uazamuy, 2549) na vy (Adjei uag

9

ARMZ, 1992) uaznelunslnaiug Premier (Ramirez Wae Hacker, 1996) ¥iail wianwugue)

a o o

Audnouuimnldainnisneassll danuuiansawnn esainlaviauazeinuiaiu

2N

Jeadiu neunvzdaudaiudngndnsivaeununin ibiliaadeduegtosun
dmsuumtn 1,000 win vewmgiuinenuigililalddelulasiau azliAigandy

s
=S

nentadelulasiaudnseing q fu aenadesiusisnuranismaaadlungfulat (audna
WAzAY, 2542) kavneINawANAY (Cameron Uag Humphreys, 1976) \ilasanvignuiiey

vwililaldadelulasiaulinandnudanelsiniulailddelulasiau wagasiiduiutensn

'
=

Aenetee Lasuiaslisuundanganase ynlvlllonaazauenmsiuudnlaaui vy

weilddelulasaudnsisng o aziaszlunisdeemsluidesisdisiu Tu wazdwuménd
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1. nghiuiinenuieflddelulasiaudngn 10 Alansu N sals Tinandnuaniug
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Effect of closing cut date on flowering pattern, seed yield

and seed quality of Panicum maximum cv. Mombaza
. v . v
Suphachai Udchachon Pimpaporn Pholsen
Abstract

A study was carried out at Khon Kaen Animal Nutrition Research and
Development Center in 2009 to determine effect of closing cut date on flowering
period, seed yield and quality of Mombaza guinea grass (Panicum maximum cv.
Mombaza). The experiment was carried out in a RCBD with 4 replications. There were 6
treatments of closing cut dates i.e. (1) uncut (control), (2-5) closing cut dates on July 1,
July 15, August 1, August 15 and September 1, respectively. The results showed
that 50% flowering date of the last cutting date was only 9 days after control (October
4). Plant height of control and cutting within August 15, were not significant differences
but higher than that of cutting on September 1. Closing cut date on August 15, had the
highest inflorescence number and gave the highest seed yield of 103.5 keg/rai, followed
by cutting on August 1 and September 1 (74.8 and 52.3 kg/rai, respectively) whereas
seed vyield of control, cutting on July 1 and July 15 were 26.4, 27.3 and 30.9 kg/rai,
respectively. For seed quality, all treatment gave high quality and no significant
differences among treatments with average purity, 1000 seed weight and germination

of 99.6%, 1.560 ¢ and 89%, respectively.

Keywords : Mombaza guinea grass, closing cut date, seed yield

Technical Document No. 53(2) - 0214 - 082
¥ Khon Kaen Animal Nutrition Research and Development Center, Thapra, Maung

District, Khon Kaen.
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Effect of rates of nitrogen fertilizer on seed yield and seed quality of

Panicum maximum cv. Mombaza
: v . 2
Paibool polboon Supawanchack-kri Donsawai
Abstract

The effect of nitrogen fertilizer application on seed yield and seed quality of
Panicum maximum cv. Mombaza was investigated. The experiment was conducted at
Yasothon Province, during April 2009 - April 2010. The experiment was arranged in a
complete randomized design with 4 replications. Four rates of nitrogen fertilizer were
set as treatment; 0, 5, 10 and kg N rai_1 and were applied at 1 month before flowering.

The results showed that nitrogen fertilizer had an impact on pure seed yield
(P<0.05); whereas, it did not affect on seed quality of Mombaza guinea grass. The
highest yield was found in grass received 10 kg N rai_1(162.2 ke rai>1) followed by , 5 and
0 kg N rai | that were 137.5,134.5, and 106.9 kg rai-1, respectively. High qualities of seed
in this experiment were 79.75-80.0 % germination rate, 99.27-99.50 % purity, and
1.591-1.599 grams per 1,000 seed.

Keywords: Panicum maximum cv.Mombaza, nitrogen fertilizer rates, seed yield

Technical Document No. 53(2)-0214-093
Y Roi-et Animal Nutrition and Development Station. Suwanapoom District , Roi-et .

# Yasothon Animal Nutrition and Development Station. KumKuankaw District , Yasothon .
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Effect of closing cut dates on flowering period, seed yield and

seed quality of Panicum maximum cv. Colonidao
. v v . . 2
Pimpaporn Pholsen Sukanya Khumpayaa Chaisang Phaikaew
Abstract

A study was carried out at Khon Kaen Animal Nutrition Research and
Development Center during April 2008 to March 2009 to determine effect of closing
cut date on flowering period, seed yield and quality of Coloniao guinea grass (Panicum
maximum cv. Colonido). An experiment was laid out in RCBD with four replications.
Treatments consisted of 6 closing cut dates (CCD) i.e. (1) uncut (control), (2-5) closing
cut dates on June 15, July 1, July 15, August 1, and Ausgust 15, respectively. The
results showed that the longer CCD the later flowering date and consequently later
seed harvest. Uncut treatment and CCD on June 15, July 1, and July 15 induced the
dates of 50% flowering on the 9th, 13th, 19th and 23rd August, respectively. This could
harvest seed in late August and late September. While the late CCD on the 1" and
15" August induced the dates of 50% flowering on the 8" and 17" September, and
could harvest seed up to late September and early October, respectively.

The uncut and an early CCD on the 15" June gave non significant difference in
pure seed yield (PSY) with the highest values of 160 and 159 kg per rai, respectively.
The later CCD trended to reduce PSY but higher quality. The latest CCD on the 15"
August, the PSY was reduced to 100 kg per rai, while the highest seed quality was
obtained.  This gave the highest 1000 seed weight of 1.324 ¢ and the highest
germination of 92%. The uncut and the CCD on the 15th June, 1St July, and 15th Ausgust
gave the highest pure germination seed yield with non significant different values of

103, 101, 84 and 92 kg per rai, respectively.

Keywords: Coloniao guinea grass, closing cut date, seed yield

Technical Document No. 52(2) - 0214 - 225
v Khon Kaen Animal Nutrition Research and Development Center, Maung Distric, Khon
Kaen.

Y Department of Livestock Development, Bangkok.
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Effect of phosphorus and potassium fertilizer rate on yield and chemical

composition of Stylosanthes guianensis CIAT 184
. v v . 2
Supachai Udchachon Sukanya Kamphayae Wiruch Suksaran
Abstract

This study was conducted to investigate the response of Stylosanthes
guianensis CIAT 184 to phosphorus and potassium fertilizers on Satuk Soil Series (Suk) which
have low exchangeable K (50.0 ppm) and high available P (44.8 ppm) at Khon kaen Animal
Nutrition Research Center, during May 2007 to October 2008. The experimental design
was 4 x 4 factorial in randomized complete block with 4 replications. Factor A consisted
of 4 phosphorus fertilizer rates viz 0 10 20 and 30 k¢ P,Os /rai/year
and factor B was 4 potassium fertilizer rates viz 0 10 20 and 30 kg K,O /rai/year. The
result of this experiment indicated that dry matter yields of Stylosanthes guianensis
CIAT 184 did not response to phosphorus fertilizer rates (between 2,253.1 - 2,385.2
kg/rai/year). The application of potassium fertilizer rate 10 kg K,O/rai/year gave highest
dry matter yields (2,442.4 kg/rai/year) did not different with rate 20 - 30 kg K,O/rai/year
but higher than control treatment (P<0.05). The application of phosphorus fertilizer at
higher rate gave protein yield increased up to rate 20 kg P,Os /rai/year (357.3 kg/rai/year)
but protein yield would be decreased when applied more. Where as the application of
potassium fertilizer rates 10 - 30 kg K,O/rai/year gave protein yield did not different
(340.2 - 359.7 kg/rai/year) but higher than control treatment (P<0.05). For Stylosanthes
guianensis CIAT 184 nutritive value, the increasing of phosphorus and potassium

fertilizer rates did not affect CP, NDF and ADF concentration.

Keywords : Stylosanthes guianensis CIAT 184, phosphorus, potassium

Technical Document No. 53(2)-0214-021
¥ Khonkaen Animal Nutrition Research and Development Center, Khonkaen.

v Forage Research Group, Animal Nutrition Division, Department of Livestock Development, Bangkok.
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A study on level concentrate supplementation affecting on growth

performace and carcass composition in White Lamphun cattle

Wirapon Phunphiphat v Ratchadawan Phunphiphat v

Jaroonroch Jantarasiriy Weerasak Jinoseangl/
Abstract

Feeding trial was carried out to examine level of commercial concentrate
supplementation in hay base diet White Lamphun cattle at Lampang Animal Nutrition
Research and Development Center. Six male cattle with initial weight 162 kg were
used. Cattle were divided into 3 groups. Each group consisted of 2 cattle. The cattle
were fed in individual pens. Treatments were the different dietary : Group 1: hay,
Group 2: hay+ concentrate 0.5%bodyweight Group3: hay + concentrate 1% body
weight.

The results showed that the 3rdgroup gave the highest live weight gain, average
daily gain (258 kg and 580 gm/head/day) the second was from group2 (200 kg live
weight gain and average daily gain 450 gm/head/day). Live weight gain of groupl was
59 ke and average daily gain was 130 ¢m/head/day. Feed intake for group 1, 2 and 3
were 2.32, 2.40 and 2.45 % bodyweight, respectily. Feed conversion ratio were 37.00,
19.67 and 17.92, respectively. Warm carcasses of group 1 2 and3 were 44.35, 51.85
and 53.24%, respectively. Chilled carcasses were 43.51 50.28 and 52.83% for group
1, 2 and 3 respectively.Average loin eye area were 35.7 538 and 96.3 square

centrimeter. Average thickness of surface fat were 0.1 0.2 and 1.5 cm.

Keywords : concentrate, carcass compositionc, White Lamphun cattle

Technical Document No. 53(2)-0214-061
v Lampang Animal Nutrition Research and Development Center , Lampang.

# Nakhonratchasima Animal Nutrition and Development Center, Nakhonratchasima.
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ug9uin (fore shank) 9.23 6.36 7.53
gMAends (hind quarter) Wesdusveaimdnannidy

dudiunans (short loin) 7.50 7.27 8.25
fuarunds (sirloin) 9.03 7.72 8.25
Pazlnn (round) 25.00 21.59 21.26
fluties (flank) 4.23 4.88 5.15

dyUnan1Inaasg

Namﬁnwmwﬁaﬂmnﬁwwﬂu LWﬁi{hjmauﬁmﬁm@ﬁa 162 Sy8viIa1aee 450 Ju
Tneldnaunadnauiefiiiusfiuangs 7.00 Wesdusd wanidSuomstuniilsiunds 15.54
Wedidudagunaldfad

1 nseSuemnstudng 1 wWesduivesimdndainavililaiiminduiudy
RTINS QYLA UL warUszansnmniswasuemsifindy Aninlediiasuenmsdu 0.5
Wosidud warlafiliiiaiuenmsi

2. mMaauemsiudn 1 wWedudvosiming fnadomaineinvedla
yhliesidudennvedla  Muiivihdaidedu anuvuveslufususnuazinsalasiudiu findy

TAtasueIMNsTU 0.5 Wosidud wazlafliiasuenmstuy
b4
UDLAUDLLUS
1. wanlaannisneasuluasadanlsin15I19wNUNAAR9E L 8991NNNSANBI L UATIT
Iddninnaauiiesdiay 2 /3 Felayanlnendlinnunaiantow  selluielvlateyandaau

AsViNNseassn lvdlnelddninnasaunTuT I UIUT AN E NS UIATILANEN19AD A

2. msAnwenasimuaivinlvlnafgsiunnnimeass
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nsudadnd. 2545. nsidedlafiudlos onarsauuiinsuladninsensisunynsuazannsal.
65 i,

NTuUAFN1.2547.01519A AN TUEYREIRgAUDIMI TAR Y LanansATkusInsuUAdR .
NSENTINNEASLAZENTAL. 37 i,

a o a = a a LY

NFEUAY AT kA aung Ly, 2544, MsAnwINIsasRulaLaranyMzYInla

fudloaneldaniiznsidesyy. e9ulsednd 2544.mtn 242 - 255.
o v o v 6 dy dy t

ANEYINNUIATIININTINE M TER AL IDBIRUTEmALNY. 2551, ANuAaINIslnvusadla
Weludsemalne Lssfinsindauiuninen. 193 v,

FUUTIA  AUENER.2525.11590N156H0d0 T UM TN 1T ¥ATAIARTING NUANTTULINALELY.

s !

vy udgad 2532, mafumandnmanlaglivaiusinnii enaisuszneunsiineusy
ué’ﬂqmmmﬂmﬁalﬂuu AUdAUaTULASHNBUTULNYATUNIY .
UANMINYIFUNEATAENT INYUVAMLNILAY 9.UATUFUMTY 28 — 38.

Fgy Ad wag  ANNY @1ened. 2550, LAIENUNTANAIUUI. 1TAS U1E1T UA
dnd U 29 atudl 263 Wou wwew 2550, i 20 - 21.

Ty Bindn 95ues WSnuusl wazoda miﬁaﬂiy.Z%1.ﬂWSLﬁstaImné’wwﬂu&[,uamwvjmﬁjw
LLﬁsﬂﬂiLgmuluﬂaﬂ.'ﬁmmmsﬂsz@mé’mmmﬁmms  9.LT9578 25 - 27
WOWAPAYL. M1 299 — 307.

AOAC. 1980.0fficial Methods of Analysis. 13" edition. Washington, D.C. USA

National Research Council.1984. Nutrient Requirement of Beef Cattle. Academy

Press. Washington,D.C., 90p.
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ANS19NNAKNUINT 1 LAAIANEUzsINUIUSENISYelA (Wasidudunainutdniadia)

578015 N 1 N 2 Nl 3
diniidianeus 239 350 477
vuiniden 251 2.86 2.73
vhweinshasnuiauazion 3.77 3.43 2.83
dudnudanth 2 4 0.97 0.80 0.72
dudnudands 2 49 0.92 0.86 0.76
vhonmis 6.70 7.43 7.55
doinmsladaenm 0.63 0.69 0.63
DIEILLNA 0.30 0.23 0.23
Toduruiala 0.09 0.12 0.11
nsznzdaany 0.13 0.18 0.11
Uonuavilen 0.42 0.80 0.42
wla 0.30 0.23 0.23
$iu 0.84 1.00 1.05
Qi 0.13 0.09 0.11
Toduviuls 0.05 0.09 0.17
I 0.17 0.18 0.11
b, 0.17 0.23 0.23
f5n 1.89 1.80 1.35
A 0.30 0.32 0.23
audunau 0.92 0.63 0.47
NTLLNIZUT 0.34 0.23 0.28
anldlug 0.76 1.00 0.70
anldan 0.80 0.83 0.99
vhoinau 0.38 0.29 0.30
lugiug o 2.10 1.43 3.78
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ANSINANUINT 2 LAAIUIUUNSNWUEYINUIUTEN15VR9LA(N.N. /AN MINAINDUen)

578015 N1 N2 N3
dhinganeusi 239 350 477
dhminden(n.n.) 6 10 13
vminshasnviuazian(n.n. 9 12 13.5
dhminudant2dnat.n.) 23 2.8 3.4
daminudmda2dnan.n. 2.2 3 3.6
vhonmis 16 26 36
vhmdnmalalaonmis 15 2.4 3
QPPN 0.7 0.8 1.1
Toduruiala 0.2 0.4 0.5
nsznzdaany 0.3 0.6 0.5
Uonuaziavon 1 2.8 2
e 0.7 0.8 1.1
Fiu 2 3.5 5
Qi 0.3 0.3 0.5
Toduviuls 0.1 0.3 0.8
1a 0.4 0.6 0.5
1 0.4 0.8 1.1
fins 4.5 6.3 6.4
$ai 0.7 1.1 1.1
auaUNaY 2.2 2.2 2.2
NITANIZUA 0.8 0.8 1.3
aldluay 1.8 3.5 3.3
aldian 1.9 2.9 4.7
Yuinay 0.9 1 1.4
lugiug o 5 5 18
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N15IABUAMNINUYIUNITNA A LABNITAATIERNTIIUNGY
) ¢ o ¢/ AV ¢ 1/ o ¢ v o 1/
YUNNTIURN BIUUUN LRAN W‘l’lﬂ‘ﬂauq% ’sf!i‘hl‘hl‘l’l ‘Ll'é]ﬂq‘i’lﬂ

UNANED

msAnvitedndusuninsemgunslnaiuis sudumsfingulieseiemnsdniuae
fvosdnd neww1sdnd senitufeudaniay 2550 - SuanAN 2552 UsEnaudignis
swnmdeyaiisrfunsiansennssy wazdrulszneumaaiivesngunalnauisain
WeeUUANTIAT e RkazaIntATINIsANwINaE NI snaane unelnawislisinaunmd msy
osdn wdnhdoyauiinsnginssiungy (cluster analysis) saumilounonuadioriu
Y2aUaTeinun Uil NTIATIANITTINNGURUU K-means $IuUKUY Hierarchical lagld
dauusznoumand Tawn Wsiu NOF  wae ADF \Jutladermunlunsdangumaunslngui
dienmsdnduamnm aunsodanguudgundnaild 38 nau wadlodunfiasansuiuaay
Fosnslnvuzvedlaile Tauy fuavune ililddunmnmen 16 nau Taedangumndnmuen
Wshuld 4 nqu fie TAannnan 13.0 wWesidusd 10.0 - 12.9 Wesidud 7.0 - 9.9 Wesidus wae
toand1 7.0 Wesidud uazluudazssaulusiudangueosniuan ADF 19 4 dn fie doanin 30.0
Wosidust 300 - 3.9 Wosidus 350 - 309 wWesidud  waw 1nn1 40.0 Wedidud vt o7y
madiauaznstatedutadoinuaalusiu ADF dnuaenisnenInuazannIwueIne 1wl
dueftdrdniian dadu madanditony 30 - 45 $u waglddemuamnmiuiaranudoms

590N IVEMYWNNET VIALAVQ AR NG

AEAY cdnngN wawnelng  duama sUfURMIaNTSIneRsn

AUNZLUYUNAIUY : 53(2)-0214-083

vV I a '3 o ¢ A o o ¢ o ¢ 2 ~
ﬂEjll’JLﬂi'W‘ViE]"]%?iﬁfﬂ'JLLa%W‘U@WMWiﬁ@'J NIDINITEN ﬂﬁJ‘U?ja@n PAMRN T\].U‘VJNSW‘U
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Cluster analysis of pangola grass for hay quality grading

Janthakarn Aranananty Chlao Pitaksinsuky Suranun Noiuthai v

Abstract

This study was conducted during August 2007-December 2009. Procedures were
included data collection on chemical composition of pangola grass from laboratory
reports and study project on pangola grass hay production criterion in order to high
quality for animal feeding. Cluster analysis was to classify pangola hay produced
operated by small scale farmers in Thailand.

The result shown that crude protein (CP), NDF (neutral detergent fiber) and ADF
(acid detergent fiber) of pangola grass were divided firstly to 100 groups by cluster
analysis with K — means method then by hierarchical with between-groups linkage to
38 groups. These groups were continue to groping again by nutrient requirement of
beef cattle, dairy cattle, horse and goat . Finally, quality of pangola grass was graded
by CP to 4 grades->13.0%, 10.0-12.9%, 7.0-9.9% and <7.0 %- and each grade was divided
to 4 sub grade by %ADF- <30.0%, 30.0-34.9%, 35.0-39.9% and >40.0%. The most
important factors which effect to quality of pangola grass hay were cutting age and
fertilization thus the recommendation for good agricultural practice for pangola grass
hay making were cutting at appropriate age (30-45 days) and applied fertilizer meet soil

fertility and nutrient requirement of that grass.

Keywords : clustering, pangola grass,  quality grading, good agricultural practice

Technical Document No. : 53(2)-0214-083
o Feed and Forage Analysis Section, Animal Nutrition Division, Department of Livestock Development,

Pathumthani.
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e wnalnan (Digitaria  erientha) Wumgiemnsdaimnensnsugniondsdung
wisiedmieanniign durasdnniddgyegluiuinianaauaznamiensudns Wy Jwin

[ v o [ v a

v % % a I v ddy PN ]
Foum Jamdngnssays Jmianunanysuasdmiadivalan (udu diunisiy 10,439 13
(NPT, 2553) WAAINNISTRUTHIUNINUIN AMENWE (specifications) YDINEI NS
Inauisazivuasudennassenine@enaryune  vihlvnadnuaenanasiussnin@eusdas

)~ ' ) A a v = a = ' ° v
578@']@&]?’1']']&]LLG]ﬂG]'Nﬂ'UlI']ﬂ‘Vﬁ@Lﬁﬂﬂl@'ﬂlillllﬂmii']u'ﬂLL‘U‘U@‘U QQﬁﬂNﬁﬂﬁ%WU@@ﬂqiuqlﬂisﬁ

Y
fa ¥

dy v 6 & 1 =4 v Ay dy [y J 14 v dy o Y Y 1
dWesdniiluegrann winldnnigidesdningevgwndnawislulddesdnilaivaauouusin
v v 2PN v [ v o <A = a o v '
Aoanshinuasnsgudanaunslnauielinaduiieondnlunisnde dangrfienglivin
Wuld nerdesuiisaiin liflwes) lddfudyuu davouliu duandnadinausuayasiios 3
NILUIUNITATIVADUANAINTILTILNITUUBNIANYIMAILALANUATIAT TINUIEALLNTA
2 v = v ) i ° ° &
Aaun Uiy (UNIsTauLaYAME, 2549) Betaiauaningd1ianusavinlalaen1sununsg Ly
9IMNIERILTIVDINBI0MTERT (2547) N1UszNU MIBNIATFIUNINIEAIN laun nAu & was
Usunalu wazanesgrumandl laun aaudu wazlusiu (crude protein : CP) (AN579WWANT
9) ulalun1siuunsiaianIstovigngunelnaiwins wed1fiarsaunluaiunisdnnisin
9 MSER IR IR U1 INRTATUEAN99) MUAMNABINITVRIER T NDNIIANTITNUAL NS
Tinandn N1sldalusAuiissrnfglunIsuuItununInve g1 ieena elaimanganin

a <

a6t v 6 ‘:’l/ dgl’ ¥ al a o ! | [ v
wszgaunidlunssmgvesdnifeidesaunsaaiininesiilundnlusesnnie vesdnila
s g niielugaasiianisgesladesluidesdn Wednifudnlungtuazedlu
nsznzuIu Yilndninunalatesasazlasulnsuznazihluld Usslesilatssluiieaness

° = v a v o A Aa = o 1 a o o A
N3AssBnLazn1siinands delu weleniegluemsdsiuindauddy laanzigely
4l NDF(neutral detergent fiber) MAuduiusiuUsuIunsAulavesinguie (dry matter
intake ; DMI) waz ADF(acid detergent fiber) NdunusiumnNstaslavesinguie (digestible
dry matter ; DDM) sUSunanisiulavesinguiisiazainisdeslavesinguisanuisald

v & A

AIAAvIUNANERFRInsoldiueAIAudBInIsintusvednila (AugiteuInYiuInTgIu
U L3 dgl dgl < 14 4 v U a
1M 3dnIAuNDeIvRIUTTINAlNY, 2551) WINlAIINUINTTIUN I UTEINAANS §RLUTN
agldszognisadgiivlnvesiisuazdnwaznienionin laun wWestdudalu dvesnguis
dudovu wazdrudsznaumaadl laun Alusiu NDFuaz ADF ilunaeilunisdndunmnin
YOI TAR LAz IER LA (Ullrey, 1997) d@ruiiusemeondainsiae agldalusiu
warA1n1sgeslaveainguie WWunaeilunisdatuaunimuinsgiuve sty sda dui
(Australian Fodder Industry Association, 2002) ¥aueiusemag Uy Useillunnn1nuaavia

windinlegldsaunsgruvatulng Aldardiudseznauniaail loun Ty, nitrogen cell
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wall free extract, organic a fraction (non-lignified portion of cell wall), organic b fraction
(lignified portion of cell wall) wag Usunanisiulsvesingui ilunawifarsan (Niva et
al., 2007)

fedu Fediannusduegaeiidosfudsanasinsdatunmunmuomaundnaiu
aenadesiummsgruanafiannsmilulduivaldess Tnehdeyadiulszneumanaiives
veunslngn Téun TUsiu NDF wag ADF fisaumiaanenuvesiosfoin1sinseienns

v 6 o

d0 nesemsdnd wazannisadulasinsAnwinaeinisedavgundlnauslisinanmn

& a

dmsuidsednd Milulasinisanusiufioseninsdinauminsgiuduiinvasuazemis
WA (unev.) funsuuadnd indiasginnssiungy (cluster analysis) ioiduuuimislunns
faviatunmuamemgundnaiuis uandosnegmssinuasnsladefutladefmuasn
TUsfiu ADF &nwaigymamenazaan e unslnauwisiddgfian Jaiuinneing
sungudwmsudumamsliduusiiendandundnalldaunmauduamnmdigg
udnaue unev. Wefinsansmuadunespudunuamvesgiunslnaiuis uazamsg
msﬂﬁﬁ’ﬁmﬂmsmwmﬁﬁ (good agriculture practice: GAP) ﬁL{‘Jummgmﬂmwawimﬂ M
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o
a A 1

USulgsnaunmsamsmsitauinsanfivemsdaiuiaiedmielnlueiniddudella

4 ad
QUﬂiﬂJLLag’lﬁﬂqi
msfinwilumssludoandu 2 du fie mylesginisnunguiiednrissdununn
welwndlnauiia Aldrlusiu NDF waz ADF lulladuivuniasnisinsnzinissunguuiie
Hanvaunalnatunuweee ldengnisdauwaznisladaduliadeimvun Tnefisvazden
YDAaaIU Al
1. NFIATIINITTINNGUINDIAVINTNTUAMA N NILNA IS ALTun15AeL)
3 ¥ Yo a ! A
1.1 meiususiudeys aawiiunislu 3 du fie
- FIUTINTYaNaNTIATIZVATIUTAY NDF uaz ADF ¥a3fig19uaamgjunalna
a (3 14 a wa v 6 v 1 =
INTPNUNAMTAATIRRVRWBIUJTRNTNeeMNSdRT nsudednd sewingd w.e. 2547-
2552 NIMTIATIEIIIANLAL Ingeauilgamil 135 esmiwaldya il 2 93lue megdeuvin
force-air oven M1W389 4.1.07 (AOAC, 2000) waluldrmuwameinguina (dry matter :
DM) @uenlusiu (crude protein : CP) loanmsnilesidudlulasiaunaeis Kjeldahl uaa
ABLHAWBS 6.25 MUTN 984.13 (AOAC, 2000) A1 ADF (acid detergent fiber) 3uAs1e%
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§83391 4.6.03 (AOAC, 2000) waz NDF(neutral detergent fiber) 31A51z9ienedsa 5.1 7l
sodium sulfite ke alpha amylase (Undersander et al.,1993)

- FWTNYeYANAIATIEVLUSAY NDF wae ADF ¥831881931nanssunssuiums
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Jminaseys uazngurualune Jamindwnangs sendnet we. 2550 - 2552
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anvaslufusiulunsie uwaziandimuioimsdniglois ndulusdameasudufiuga
Aunsuay Jdnvasduiuiiuvunsewt sefusiu 1uHuNTeaewuY Split Plot in
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fmavanasunsiielovsiinsavaniininniu dmiuaruivesiuausogafudazsedues
TUsAuuanadianmil 1n. agiiudn nguelusiulurag 4.0-11.0 Wedldud ferauduinnin
100 #a0e1 Tnefianlusiu 6.5 Wesldusd fanuivesiiodisgegn fie 274 fegns vauziien
TWsAufinndn 13 Wedldud dawdsiumindu 238 daunmil 19. @1 NDF - Wi 63.0
Wesliud finwiveswnedegega Ao 321 waznmil 1a. Aidn ADF Wiy 36.0 wedidus &
A widigean Ao 321 Mg ilensIvasunsuInuasesAlUsAu NDF uaz ADF wudi fims

NITAY

AN5199 1 NadAsIeIlUsAY LWalowla NDF kay ADF havAduUseansmnudunussening

I 1 e ¥ 1
ANAIUUTENOUNLATT LU ILNILNEN

318013 Aade + SD (%) ﬂ'w‘i’wqm-qﬁqm (%) ARNFNTWS r
CcpP 8.20 + 3.20 1.61-25.24 CP - ADF 0.11
NDF 63.30 + 2.87 54.82-78.82 CP - NDF 0.06
ADF 36.07 + 2.60 23.42-45.66 NDF - ADF 0.60
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Trequency  Stem & Leaf

1100 2. 48

M 2. 577803

6800 3. 01111223344

7500 3, 5356667788099

12000 4., 00001111223233334444

167.00 4, 99595A6666677777765066899999

22300 5. (00000011111112292222333333333444444444
26300 5. 555595566666666 109999909
26300 6, 00000000111111112222222233333333334444444444
274.00 6. 9555595556666666666. 77 100990099
239.00 7. 00000000011111111222227222333333344444444
219.00 7. 99555556666067 777777 70808008899999999

207.00 8. (00000001111111222222333333333444444

207,00 8, 95359353560066066 099099

19800 9. 000000001111112222223333333444444

168,00 9. 9535555666667777 788588099099

12400 10, 00001111122227334444
14900 10, S595566666777777886880000
10700 11, 00111222233333444
9600 11, 535566778033099
8300 12, 0001112233344

7800 12, 5556667708899

4400 13, 01224

400 13, 53566789

3100 14, 0011223344

3100 14, 536789

2900 15, 011238

2300 15, S6EYR

600 161

45.00 Extremes  (»=16.2)

. TUshu

Frequency Stem & Leaf

15,00 Exfremes  (=<29.3)

4.00 29, 4
21.00 29, 7898
23.00 30, 034&

23.00 30. 67998

54.00 31. 01223344

74.00 31. 5566777889

82.00 32, 00122233444

114.00 32 . 5555666777882090
136.00 33, 0000011122223334444

Frequency Stem & Leaf

4800 Extremes  (=<56.5)

1400 .78

2800 97, 02348

4100 97, 567789

5300 58, 00122344

5300 98, 5667899

7200 99, 0011223444

9400 99, §9566677785009

12200 60, 00001122223333444

15200 60, S5S666677777788800099

17400 61, 000001111122222333344444

24000 61, S953556666667777777600800808000000
23700 62, 0000000111111122222233333334444d44

B000 62, SHSTEE66666 3395589999999
B 63, 000000DOLLILILLLL Adddddddd
20700 63, S99959956666666) 1059090009

27000 64. 000000011111111292272733333333334444444
25100 64, 53530506666666CE7777777770308389000
18300 65, 0000000111112222333334444

183.00 65, 353536666677777685050000000

14100 66. 00001111122233344444

105,00 66. 35366667/883999

8900 67, 0001112223334

6900 67, 3536678809

6000 68, 001122334

3000 63, S6ET9E

2800 69, 01348

400 69, 598

200 708

3000 Extremes (=701

2. NDF

193.00 33 . So566665077777770825880000000
224,00 34, 00000011111122222333333334444444
250.00 34 . 5555555506600667 777 770885808239990000

260.00 35, 00000011111111

2333 3544444444

275.00 35 . 559555550066066667 77 7777058082880800000000
321.00 36, 00000001111111122222222333333333344444444444

274.00 36 . 55555550066006667 7777777 788888080000000

240.00 37 . 00000000111111122222233333334444444
243.00 37 . 55955555006600667 77777 758580829990000
203.00 38, 00000011111122222233333444444

145.00 38 . 55955566607 77738880999
132.00 39, 0000111222233344444
124.00 39, 555556667777338000
628.00 40, 0001122334

52.00 40, 5367789

45.00 41. 0011234

23.00 41, S69&

29.00 42, 11248

10,00 42, S8

17.00 Exfremes  (»=42.9)

A. ADF

AN 1 ANUDYBIIUIUAIBEN

1UsF1 NDF tag ADF §i199)

wuuUNA FaianieseinsTunguuuy Kmeans fifmualiinisdangusiaug 4-100 nay
wdfinsamanismunguilndidsstudonimguinerunngnisalaie wudn mssinun
NEULUY 100 Ngu Tmnumngausnniige wswyilsielsiu NDF uay ADF fiflenlndiAes
fusglunguideniu (mMaawuand 1) wazidlethdmnarwessaznguluisginsmunguse
Taglduuy Hierarchical #1435 Between-groups linkage #U31 MITMUNNGULUY 38 ngul

d' PN 1 oA J A & Y o !
ﬂ'}?iJLViiﬂ%ﬁiW]E‘j@ (15199 2) L‘Wi'?%LL@@SﬂE}llllﬂ’ﬂllLL@ﬂG]'N‘VIL‘VMIWU@I bYU
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M151991 2 ATLUTAY NDF wag ADF vaeung1unalnaingusnge

. o Aady U
N %CP %NDF 9%ADF .
%CP 9%NDF %ADF AIDYN
1 2.7-3.7 67.7-70.8 36.9-39.0 33 69.6 38.2 3
2 3.0-5.3 66.1-68.4 35.8-36.1 4.0 67.3 35.9 3
3 34-55 58.6-59.2 30.3-31.1 a5 58.9 30.7 2
4 3766 60.6-62.4 30.8-33.5 a7 61.7 32.1 4
5 4358 63.0-64.8 32.9-36.2 5.1 64.1 34.6 a4
6 5.2 707 36.6 5.2 4.7 36.6 1
7 4.2-6.4 56.8-60.3 33.2-35.7 5.5 58.9 34.3 5
8 5.5-6.1 52.7-55.5 29-30.9 58 54.1 30 2
9 5.3-6.9 69.4-71.4 389-41.7 6.1 70.4 40.3 2
10 52-7.4 63.7-67.1 36.5-40.0 65 65.4 38.5 6
11 73 60.0 39.9 7.3 60 39.9 1
12 6.7-8.6 69.8-73.4 14.8-45.4 77 71.6 45.1 2
13 6.2-10.2 60.8-63.8 30.5-37.1 8.1 62.3 36 9
14 7.9-83 56.0-58.6 31.2-32.9 8.1 57.3 32.1 2
15 6.49.1 65.5-68.2 39.1-42.3 8.2 66.9 41 a
16 8.7 64.1 33.4 8.7 64.1 33.4 1
17 7.6-109 57.5-58.2 263-29.2 93 57.9 27.8 2
18 9.7 57.2 35.8 9.7 57.2 35.8 1
19 8.9-11.5 62.8-66.1 36.5-39.0 10.2 64.6 38 5
20 9.6-115 59.0-61.3 325-30.7 10.3 60 33.2 3
21 95117 755-77.6 40.5-43.0 10.6 76.6 41.8 2
22 9.6-12.2 524-555 30.0-31.8 11.2 54 31.1 3
23 11.4-11.9 67.3-68.0 38.5-00.5 11.7 67.7 39.5 2
24 11.0-12.7 61.1-63.5 34.8-35.7 118 62.4 35.3 3
25 12.0 518 353 12.0 51.8 35.3 1
26 12.8-13.2 55.8-57.7 30.3-35.8 13.0 56.8 35.1 2
27 12.9-14.5 58.9-62.6 30.8-33.2 13.7 60.7 32.0 4
28 14.0 708 418 14.0 70.8 41.8 1
29 13.3-15.6 63.2-66.1 34.6-37.8 14.0 65.2 36.8 4
30 13.5-15.7 68.2-69.2 38.6-38.7 146 68.7 38.7 2
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31 13.3-16.6 57.2-59.9 38.2-39.1 15.0 58.6 38.7

32 153 61.1-63.9 337-35.8 153 62.9 34.9
33 15.4 54.9 312 154 54.9 312
34 16.1-175 67.6-68.2 30.6-36.8 168 67.9 35.7
35 16.2-175 56.3-58.3 33.0-33.7 16.9 573 334
36 158-18.1 70.8-715 37.5-39.0 17 1.2 38.3
37 17.4 65.6 413 17.4 65.6 41.3
38 17.7 60.8 326 17.7 60.7 32.6

- nguil 2 3 uay naudl 4 dAnadelusiulndiAeaiu Ao 4.0-4.7 Wedldud udilen
NDF uag ADF wansneiu

- nguil 22 23 waz ngudl 24 HanedslusiulndiAsatu Ae 11.2-11.8 WesiHus
waidlAn NDF wag ADF uaneinai

- ngwi 28 29 uaz naudl 30 dlAedelusiulndifssiu fe 14.0-14.6 Wesldus
wsfle1 NDF waz ADF uansinsi 1dusiu

Fadlofinsananudioinislusiurestadolu NRC (2000) wut Alusiushan-gegn

ﬁﬂaiﬁiuammﬁamiLﬁﬁglﬁdmaﬂﬂLﬁaswsw’%ayﬁﬂmﬁﬁwz@u fiA1egluyae 7.4-16.6

o 1 i

(m1519WwINT 2) drnlunnsgiuensdaiifeddevesusemelng lakugindn ddesnislila

a a

\Wenugiuiswatinenivuaumiingy 100-400 Alansu T8nsN15aSeAule 1 Alanuse

o

fu ownsilfidsasianlusiu 7.6-23.4 Wosidud (masauand 3) uasduduladleiugy
st 150-500 Alanty aededlfermnsfiilusiu 7.5-20.2 wWeddus (ms1awuani
4) (ﬂmw‘l’wmu%’mﬁwmmsgmmmﬁﬁmilﬁmLgaqmaﬂﬂsstﬂlwa, 2551) @msulauy A1uala
fanslduazAnud 1Ay snuNINUBIRive1MTENT AaeAIUAINABINITNIlNTUEYRl ALY
srpwinerluusasu agtevidlfaunsaldomnsasildesnaumnzauaranduyunmendmiiu
167 wu Tendwaiingfa 400-500 Alandy svegliinndflediu 4 Wesidud 108 10 Alansudetu
uay 14 Alandudeiu mslremsnilusiu 8.4-102 uay 10.8-13.2 Wesidud  awdsy
(mnuand 5) Tnedldemnsmerugunmiiasdauudmiing 450 Alansu i tuas

Y Y 1 [

14 Alansu azvlnddunuaemnstuiuiu iWesndedldomnstududmiuinn vaeidld

a A = 13

9IMsEIUWRInTinan A Ao TlUsfuuInndl 10 Wesidud  wasiivSunandelenvinlidng

€

<

aunsanula 3 Wesi@udvesdmitng Body weight ; BWsiadu visewiniuiuay 12.5 Alansu A

agltpmstutioras MlusunuAI0mTaNas (INTINWINT 6) (NB381M5d61, 2538) dIuAIY

ABINISLNTULYRINTEHEA1Y (115190wINT 7) wuda Tuemnseasiianlusiudan-gean

9 Y

Winu 7.2-13.0 wWesiud  (University of Minnesota,1995) wazd1msuunsiuguasves

1%
v @

Uszwrooalnsiay niuming 30-40 Alaniu wazsesnslidsnsinisasgivlaiuey 50-
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200 n¥u ownsAldiAssmsialusiusan-asan eglutas 8.8-14.0 wWeddud  Tauvtesedy
TusAufungFoamaiiarnuaunassrinsmdsnuiulusiu fensening 9-16 Wedldud (e
HANT, 8) (Meat&Livestock Australia, 2008)

dleanudesnisiavurvesdnivdiacigg feiildnanuiuds iddesnisladns
anunsomssinliuaslinondngegalunsiarszesmaiaiivl ownsiildiGednimstalusiu
Uszangs 7-23.6 Wedud unfiansansiufuaiadelusiu NDF waz ADF aewmgiundlnaius
agnguaINmTT 2 iledanguamninvemaunslng 4 seiu wud anansodaldidusedu
A B Cuag D Aflanlusiu fio unndn 13 Wedifud  10-12.9 Wesidud  7-9.9 wedldus
waztionnd 7 wWeddud audiu Ineduamninszdu A Usenoudendguil 26-38 fidade
1UsAu NDF  uag ADF eglutae 13.0-17.7 wWesidiud 54.9-71.2 wWesidus uay 31.2-41.8
Wosidud  duamnin B Usznaudengudl 19-25 faneglurae 10.2-12.0 wWedidud 51.8-
76.6 Wodldus uar 31.1-41.8 Wesidud drudunmnin C uay D Usznaudenguil 11-18
wazngud 1-10 awdsy Tnedaiadueglutis 7.3-9.7 Wesidus 57.2-71.6 Wosidud uaz
27.8-45.1 Woesius waz 3.3-6.5 Wesiud 54.1-74.7 WesWud uay 30.0-40.3 wWasidug
U d1m3uen NDF wag ADF Avnsziulusiu nuin daneglutis 55-75 Wesidud uaz
30-40 Wesidus TndlAseiu usileaaindr ADF fimwdnsiusidsaufumnisdeslsvasing
Wwis namife fvdiflen ADF ¢ sgfidnseesldvesinguitegs wagngiunieudianisdeslsm
nIMEANUIUSTINN 13 Wesud Wnlinandndn Tlunsausinitluwanun @,
1.0.4) fadu madetunmnmuemghundlnalunssiaglden ADF safualusiu Tnsuten
ADF  panifu 4 faadudu 18 toondn 30 Wosidud  30-34.9 wWedidud  35-39.9
Wosidud uas 1nnnin 40 Wesidud leseiuAlusiu uag ADF Aldandminduniseinli
Ienanmvssmaundnauiady 16 ngu Faandluasisi 3

M13197 3 WUINNTIATUAMN N wNeLna el gAlUSAULaE ADF

%ADF
%CP
<30 30-34.9 35-39.9 >40
>13 Al A2 A3 Ad
10-12.9 B1 B2 B3 B4
7-9.9 Cl c2 c3 ca
<f7 D1 D2 D3 D4

ey

3 L4 1 dy ! U = 3 Y a v
SUUF’]]mﬂ']WSU@Q‘MQJﬂLLWQIﬂa"Iu WU ﬂ’]IUﬁG]UIUSUUF’]mﬂ"IW A-C  aglndlAeiudu

€

1o

AN 2-4 Tul1nTEIUn 101N TER TRl SHINAANIFRLITNT (MTIHUINT 10) WATITY
AN D fiflatiesnd 7 wWesldud azansiutunmnin 5 vesansgasnindadosnin 8

s & A Y] a A i a A ]
Wesldud wazillafleuiunnnsgnuveslseinmoadnsidy (N5emwIni 11) alshuninniuy
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AMNIMAZLANANTY LHB19INUIRsgIVTeUsEWrRansddunnsgIuswnldiung uas
029115FN IS d9UAT ADF - WU31 TAINIINIATIUVOIUTLNAAYTFRLNENT 118991N
Uszinalngazuuzihlidang1fiengndsvgnusendinisanduiu vaziidwugiives
ansganisNIEinngInusEEzN1SsAUle Lazainn1siaiunsalyal ADF viuea1n1seae
Iovasinguitslaainauniseiail
DDM = 88.9 — (%ADF * 0.779) (Garcia et al., 2003)

4‘ o | Ay o % LY | Ay vy ¥ o v

WethAfilaannnisAwinumenuduiusivalaainnismaaedudidnl  d
LEAAILUANTIIN 4 WU HANduUSEENSAaNAUNUS (correlation  coefficient, 1) winfu 0.78
Wana31 @nunsaldaunisasnavinneUsinansiulavesinguielaneld fatu Wewid ADF

- o < ! 1 v 1 b4 = P v a 1

91n915797 3 awnaidudinisgeslavesinguiisnudn danlndfesiuaunnsgiued sune
poamsiAulosaniuiiveslsvinaeeamsdsunsdiudeglunfauguiediulssmelng 39
fidnwazglionnalndifiesiu wazUgnitvemnsdninduiivdutvaneviawilouiu wu we
unslnan we1nSuULNGA (Panicum  maximum  var.  trichoglum) wagwgjlsad (Chloris
gayana) \Junu (Department of Employment, Economic Development and Innovation,

2010)

AN59N 4 AnduUsEANTanduus () s¥uinenleainnisneassludninunisvinune ale

dun1s ve9A1 DMI kag DDM

s D1YNY DDM (%) g
YUANY o 9%ADF LIARINUN
() In vivo GEURRE]

N unslnan 45 37.05 60.96 60.04 19TLazAMY (2549)
e unslnan 82 35.75 60.64 61.05 19TlazANY (2549)
N nelnan 82 35.75 59.71 61.05 150lazANY (2550)
e unslnan 45 42.26 60.27 55.96 lauazANE (2550)
NIV 45 48.6 56.62 51.04 BWIINTIULBTAMY (2548N)
Miﬁ’]a%ﬁ"lg?m a5 36.5 59.24 60.47 LWNTINTToULRE ALY (2548%)
Correlation 0.78

coefficient (r)

m*ﬁLﬂiﬁxﬁmiiwnejuLﬁamswawzﬁﬂLLwaIndq%uﬂmn']WGiN6]

dlevideyaeignisda alusiu NDF  waz ADF  vessnegnsvgumslna iidesnds
Hesufuinaifiedinresidimusznoumandl uvisiiegannishanssunsinuinszsuiums
wAnuazaan g undlng s Andalaeinensnsiiduiumusesnunsnsgnammg unsngn

1w a

wiitedmenguiiuase Jmingnssuys nauiweiAgy naumneIYIkaEnaunan Jmin

9
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Fewm ngueAsAsug Jminfivadan annsaluadaiesunudnnn Jarinaseys wasnguuio

WA JMTAAMNGENYT 30T 1,201 AIBEIE T HUNAUTIDIENTAN AILaATlUNITIN

¥ =) 4 ! =

5 wudn Alusiuadeggaremguneing Ao 13.6 Wesdud [Dunghidaienytosniivse

v 9

| [y

Wiy 18 fu uararanawnuoIgMIdinTifintu vasfidiade NDF way ADF farlndiAssriu
Faludruvesalusfuazaanndesiunisfnwiveseiynimuazany (2549) Afnwinandn
wWosidudlu uardulszneumaaivemgundnaiidann 2 4 uay 6 dani wuin ngiteny
2 danivzlivediudlunay TUsAugean Ao 58 Wedldud uay 11.8 Weddud  Wonddeny
ity 4 uae 6 dUai Wosidusluuaslusiuazanas daudn NDF wag ADF asifisdusaien
Mﬁfyf’]ﬁlﬂmﬁu usnNiSsaenadoatunenuesinug (2500) wavandamiuazaniy (2541) inudn
vejunslnaSivesidudlunay TUsiugean Wesemn 30 Su uazArazanasmudfuilesaiiony

45 uaz 60 Tu dmsuesidusiandiu Tume NDF way ADF auifindudlodniongiiudu n1siidle

[
= £

wgflongannTuuaeiilumeaiingunu WWumsiganugaiiiaduveme iinainnisvengdiude
Uaadlvignau Feeravilvidwiudy diuluiegmutenuaisvesdduidulasuiaunn Tuds
WiRBY MeuazIzngnswadliieaniengasameauinInuis ndendunasle

M54 5 drulszneunmsaliveamgwndlnadefnienemie

<14 %y 15-219u  22-289u  29-359U  36-459U 4660 U >g0 Su

TIUIUADENS 56 a5 57 77 861 76 29
%CP+ SD 13622 11.4:17 95:15 87:23 76 +29 62:13 65:18
%NDF= SD 62639 633:36 664:30 658:38 641:28 642:31 632:22
%ADFx SD 351+11 356:07 369:18 363:31 361:24 358:23 341:19

wofinsanludiuvesnunmuesmaundlnafindslneinunsns wui fanuuandetu
Tuusiazsouniswan imedangniiengsiuuasiinisladounnsatu Tnelugasuudamgdiiy
vindaderudanililiaunsosanguazmmmgliuiduadld  Feessesndonundiay
ué dedmasuunu 3 - 4 Weu vighiidaazenyanie wnnndt 90 Yutld dndudiudsarlii
MnsvuuralsEMuvieunastidug vilvansadavdfiongtosads dwmsumslate inunsns
wlddnumiufoelasazdeyadnasildy u susiu wu nndmihiivessy Mnifleu

NWYAINT INFWTMelenIeandunuuTenitmiiede wu

a [y

- Tddegise 51 20 Alansudals ndsnsen Tneuuslduing fdu 2 As ASTLINYRR

Y

Y

7-15 Yu ASsfl 2 dowusa 15 Tu

- TddogiFe dns1 10 - 20 Alandusiels Siududenen dns1 1.5 dusiels viiesiuiude
n

MINTINN 53 Alansusals

- TdlegiSednsn 5 - 10 Alansusals 1 A

Y
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+

- Tddegise 9n51 20 Alansusels sauiudeans 15-15-15 §n31 20-25 AlanSusials

9 Y

- ldJuintlgns 30-0-0 + wunilBeu (Mg) + unaieneanlyd (Cao) + Mugdu (S)
ndoyalunised 6 azdiudn dunwesnsdanefiongunuagldleos nailaesd

TUsAusuaziian NDF uas ADF a9 egslsimudidedunslungundlnaindnlaginensns

1 = &

nauAsAsud Janinfivalaniiedmiiglitudifeaninauasnguuding Jaminfunanys 7

q

a IS

Hanved el uglaeain inudn Tugaet 2552 nghilnanmgauasilanyuen1angnIng

q

¥ [ ¥
= [ a v Y 7 a

U 512 JUNIINEARN LA ILADINTITVOINLAILLAZLAEININE RYIWAINT ey iUy

Y

ey IAlUsAuaglugae 7-14 Wesidud neuialdiden U%mmiuﬁmﬂ?ﬁuLLazmmmmaa

=

naranas Liesaindangfiongliun Usznoudulddefisguunii@ounaziiusfuii

9

AUdIAERoRaslITaa U

AN 6 @uUTENIUNILATIURIRE WS INaTULSINARLAELNYATNS

NGUNBAINT 218MIAn (1) %CP %NDF %ADF
QGHUTRIVGEE 50 - 1nnrin 100 10.4-24 60.2-713 31.2-405
FJMIPANTIOT
NANTINZALY NFUMIND T 45 - 1nnndn 100 11.7-24 60.0 - 75.5 323-476

wagngquegn Jwmindeum

NAuASATUE 45 - 1nn31 100 14.02.4 55.7-70.6 29.2-40.1
Jarindiuaglan

NALVLBILILAS 50 - 11nn31 100 14.4-25 57.7-720 29.4-395
JIIAANGLNYT

avinsaledn et unudna 45 - 60 9.62.2 64.1-71.7 34.4-416
Janinasyys

a

dmsunsAnwinavesnsladenandnsn 0 2 uag 4 diuselsnel Saudunmsldleese
8m31 010 20 30 uay 40 Alansusals YnATIMdwn donaNAnLaTAMAINYBINEILNILNE

Tuiui 3 unis Ao AudideuariniuIemMsdnditoun AuyasIvys AudiTouasimuIaIvig

24

A lnysys AugArUNEna wavaniiwwiamsdndgledie Augaiunkau Ndevgfeny 45

Yu oA Tusiu way ADF vesvigunslnadauandluasnedl 7 undndunmuaimanumssd
3 wuh TuAugesyiinsnuaruduiumdodunmeudsdy Welildadenieldonensng 2
4 dusigldsied wudr neunalnausitléfinuniwedludu D2 - D3 vuzidoldlogi3edng
40 Alansudels nnadmasinsuiunisldadensnda 0 2 uas 4 dusioliel alsmgung
Tnandunninin B3 druduamuaim A3 anwnsondaldileldadeniiesnn 40 Alansudels nds
nsin dulufugerunensiiiuuiiuunss wu assosdendhundnardunmunm A3
ilalddogi3osng 40 Alansudels ynafmdsin wasilillatevioldanzlonandns 2-a

Y S| 4

upolssal vmnmeimmmmwiu%uﬂmmw D2-D3 way amauﬁlumuﬁmmuwmau“
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anwazlufusiudunsends msladegSemiesegafedns 30-40 Alansusels ndsdn oy

[

ililanguianauningu B3 uidihildleviseldadenaniiesatinfeddnsn 2-4 dusalisel

+ a L a I

& [ L2 a U ! ! gj v W ¥ 4 dl 14
seldsiuiuleeiiesnst 10 Alansuals NNANNRIAR *viaunmelmsmmmwamaqmadu

9 Y 9 Y

[

FuAMAIN D2-D3 danandlunisnan 8 Famslddenmvansauty 3nmsfnyivesumiss wag

a <

ARMY (2549) WuI1 MIKAnwnalnawie 1 fu Tununilanvasiududumielunguys

'
v A o w

Aufl 4 veaguiiTouagimutosdnidoum udhundnaiagldsmmdniiddyainiu ddl
lulmsiau 12.4 Alan5y N sials Neawesa 3.3 Alansu  P,Omols way lnuna@ey 14.3
Alansy K0 siels Fadlormurnndunandnlusivasiindu 77.5 AlanSusslsudewindu 7.75
Wosidust FalndiAesiudiuiem Mosaic fuants K-Mag 5189131 msndemegunslna s 1
agltsmomnslulasian Weavlesa  nuvaen uuni@euwasinugdu andu 11.5 Alansu N
mols, 4.2 Alansu P,Os mals 16.6 Alansu K,O0 mals 2.6 Alansu Mg selsuay 1.8 Alansu S
Aals muaRu (The Mosaic company, 2010) G?fqmG;LLmﬁL%am{‘JuaaﬁUizﬂauﬁﬁwﬁnyuaﬂ
paelsilad drufuzduluswiiduiudonisadrslusiuuas nsnesiluvissiinndiaiing
MISBLRaNSEIATIEiAaels ARy (AaNNTENIAIMIUgIINe, 2548) UonanG YYIAUAY
83508 (2548) lasnee1udn Tunisudangiunalnaiuis 1 du agldsnglulasiau 10-1 6

Alansu N sials Weawesa 1.7-2.0 Alansu P,Os siols way nuwnaiey 16-24 flansy K,O fe

1s

a o 1

A9l 7 nsTunguvainslddenanuasegisedniene denmn v unelngn
Jeman : Jogise AUYATIVYT AUYARUNTEN AUYANUNGLE
@l - Alansu/ls ndsmsdia) - %CP 9%ADF %CP 9%ADF 9%CP 9%ADF
0:0 52 33.7 53 33.1 53 33.8
0:10 7.1 35.6 7.3 355 6.6 34.0
0:20 7.5 36.6 9.6 34.4 8.8 34.0
0:30 8.4 36.6 12.8 35.3 10.6 35.2
0:40 10.2 37.2 134 35.8 113 354
2:0 5.6 34.7 5.7 34.3 57 34.6
2:10 6.8 36.3 7.4 353 6.5 357
2:20 8.1 37.1 9.0 357 7.5 36.4
2:30 9.4 38.1 11.6 36.4 8.4 36.4
2:40 10.7 375 12.6 36.5 9.5 36.1
4:0 6.0 35.2 6.5 35.2 59 34.9
4:10 7.3 36.9 7.8 359 6.9 36.4
4:20 8.6 377 9.0 37.2 7.8 37.2
4:30 9.4 38.1 10.5 375 8.5 374
4:40 10.1 38.1 123 371 9.4 37.8
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W Jaaan(@u/lsA)-Jegi3e(Rlandu/lsudinnsan)
%CP  %ADF %l G — ~ — —
AN AUYATIYYS AUYAUUNTING  AUYARIWNIUEL
A3 >13 35399 50 e - 0-40 -
B3 10- 35-39.9  43-63 W@uunn  0-40, 2-40, 4-40  0-30, 2-30, 2-40, 0-30, 0-40
12.9 4-30, 4-40
c2 7.00 30339 5265 e - 0-20 0-20
c3 7-9.9 35-39.9 46-58 Weamn - 0-10, 0-20, 0-30,  0-10, 2-10, 2-20, 2-20, 2-30, 2-40,
2-20, 2-30, 4-10, 4-10, 4-20 4-20, 4-30, 4-40
4-20, 4-30
D2 <7 30-39 5265 \Tyaeu 0-00, 2-00 0-00, 2-00 0-00, 0-10, 2-00,
GRE 4-00
D3 <7 35-399  49-59 \Jenau 2-10, 4-00 4-00 2-10, 4-10
NGLN

wewnslnandunginevaussnedelulasioud Inedildludnsifiuduaz il

nandnumvtnwinelsned Anugwwema wWesidudadunazalusAuiindy uiandele
yia NDF waz ADF Liunneneiu wenainfinisuuslddelulasauvilvinandatrvidnuie uay

AlUsAuiLgusImu iU jduiusseninnislidiuansdesenandnumtnuisie lag

'
o

nsladeasiivsyansandieimsliunegalosnn 2 da wazd s uisivsunalusiue

[
=3

Jolddululnsiaunoudn 3 dUarasinliainisdeslaveddusiukazansinisiulainay
(Bryan and Sharpe ,1965; Blunt and Haycock, 1978 ; Gargano et al., 1970)
Wimihdayaeigmsdn nsldde AlusAukas ADF 993U 415 f39E19 U1AATIENRNTT
' ' o < 1 .«.:4' b4 | aa ' 0
FNGY UUU K-means WU M3dwuniu 9 ngu (m13199 9) Wikan1ssunguiiiusazngy
) Y a Y =i A o v ¥ - ] &
sgdlanlndifesiuannian wazilounandatuaunImmINaIsea 3 wudl aunsaasliduwu

aNslAk Uz LN 1sURURNIINISNYASAR dmsunisuannaunalnaiwislasadl

1+

- FuauAIm A Asfianavieny 14-30 U uaglddeludnsmangauiuauningiu

3 q

I 4

waziilesnaduaudeinIsewmg Nongnisiniiduszesiinginisasyiulnedg19sinsn

o
[

I A o =~ I o w | a ° vy v v ana v ° v
Juszegnmauanlu Jsfiduluannnitadiu wagdrlullernliunisiedsignaesasinli

Y aa A IS

veuwiildletene Induven uazilleldilamazidnyuile

[y a

- FuAMAIN B AdsAaviaiony 30-45 Tu uaglddeludnsiiimangauiunmuning

LAZLIEANaUAIINABINITVRME SEegaynIsAnineiin1sinteudes uazanlddeiiioame

9

fluaufeIn1svevg s wuzi lvinava vueniinwgelaiiy 50 wuiuns feagiilila
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VEUWRATENYULENIMEAING UANFATANEININNTT 50 LUURLIAT eEIUVDIFAUNN
T vuzdenfusuazdulade Tuneasaniu Wewivslidnyaennaneninliain
- Fuaunn C danainiteny 45-60 Ju wavldleifissmenuanudeanisvomen vinl

wngniAlusaudintulausdelofazifiudume dnwugnenenmldsiun Wewiniidduiin

'
1+ Y

- PuAMAI D dang1fengunnid 60 Tu uazvsedinslddegisednsidinda 10
A

Alansusiols ndsnsdn vseldlemaniiietsedauneidnsn 2-4 duselidel N13vIAsINEIMS

wanfidrAgyilasungTlunazddudn duneulowisldiomazddnneuliyuiie dlu
KAUnR

M99 9 MITINNGUTR1gN30R M3ldde AlusiuLay ADF Yaemaunelnaig

;37U Final cluster center
ngun — nsldde
ZeRIAT %CP %ADF 21gN130A(U)

1 9 159 35.1 14 {Joso9iiu 16-16-8 §n51 125
Alan3u/ls/U uaglddegiSudng
11 Alansu/ls nn 6 dUam

2 57 10.7 353 30 Jagise 20-40 Alansu/ls wes
n3dn viseldsauiulenan 2-4
s/l

3 270 8.8 35.6 45 Jagi3e 15-20 Alan3u/ls nea
nssnvseldsiuiuluaen 2-4
s/l

4 45 6.2 36.5 63 Jagi3e 10-15 Alaniu/ls wea

5 13 4.9 36.2 94 N3

6 1 a3 33.9 240

7 18 4.2 36.1 127 Jegi3e 5-10 Alaniw/ls vdsnns

8 1 35 33.1 321 Aif

9 1 31 32.5 260

dmfunszuaunisiiuiieatiioniuieiivsznaudie n1sde (cutting) n1sazdais
(crimping) wazn1sanliuilunUasiiu \Duduivinlinaundlnandsnadnuauzuazaunimn
vauzin nMsavUaisasilidiudduunn Frelifivuiastuiidnsnissmeveiiludas
weaiuivduly dawuniedinindnluazyilrlusiaunnfuluaunseulazuaniniienadn
flou srozalunismnuidlunUastueg fugamgiivazaruduluennma nnindsuasndunas
fiv 2-3 adsdotu Sefimudufumszassildfounisldnnely 1-2 Suld nMsanuguy
Auldinavinlidnsgydevedinduuasding wu uwelsuiiduasdsiurediniue uas

Aaalsiad (usu widnfimnuruluemagaiseruanturuzanazivinesddalunsinla

FIENURNRNUIAENDIDNMNTART Uszanll WA, 2553 nswlAdRd nsznsawnmAsUAsEUNTOl



TYWANTURALAUNINVBINTWAIN LA 3anadlallodnInNNI5RTyves RAUNTE WU Suay
WUATISE Wagyniiansvdndusieasyinlivguiaiinduadgdduasy wenainile1adnig

I

2 a a a fx [y N v &Y a s 1% !
AINEINYUDIPAUN gNALLUUDUATIUADAWNBATNTLATENINIY UNUT (2540) 16’13’18\‘1’]‘1\4’3’] N3

=

AUz N1IAINLAA LiinadannnInveIngunelngal diunisdaiaunguaeidall

& ' = [ Y a I3 1 a & L= a =3 v v
Anudugeedaziinaviliiinauieuluiounaziineswmieaafalnlndlsuauld sauns
a a ! Y A ﬁy § @ (3 a =) v 4
Aensgadsauamislavuglalonidaiuay 20-34 Wesidud fiansayidsvesinguis
Annsgeslivesinquittuazlusiiu 7.9-10.9 11.8-13.5 way 8.8-7.5 Wosldud  mwa iy
= Ao ° - & 4 ° 9 o Y Ao a A o
Jafiduuztidefidudnuduilvansaud wiung uisidaieudivdsuiasuuusiiuruin

iAo 12-14 uay 14-16 Wosliua aua1su (Mickan, 2010)

)

dyUunan1Imaasy

wanmsAniodndunuamvdunsdnauiddasnmsliesginisriungy a1unse
agulgiad

1. dwuszneumand oun WsAu NDF uag ADF dutladufvusildlunsdangy
sunslnaiiomsdatunninim anmnsodandungundng ld 38 nau

2. definsaniuduanussinsinvuzvedailio lauy duasune MlvdanguaunIn

=

vomgwnilnawiisldl 16 nau § 4 nguudn Ao AlUsAumnndt 13 wWesidusd 10-12.9
Wosldud 7-9.9 Wesldud waz tewndn 7 wWeosldud mudiu wazluwsiazszaulusiuasuus
sondu 4 ngugensiedn ADF fie Ueendt 30 Wosidus 30-34.9 Wesidus 35-39.9 Wasiius

wag 1NN 40 Wasidua

[V

3. AuugdIMdangunslnawialanunnmutuannIneinge Iasil

- sz A wusthlidiavgengdeeniviewiniu 14-30 Tu dInslddeses

a v

i 16-16-8 9n51 125 Alansusialsnel uwagldlegisedni 11 Alansusels nn 6 dam

a v

- szdu B wusthlsidemgnileny 30-45 Yu wazldtegiSednm 30-40
Alansusiels vdanisdn vseealdsiududenendnst 2-4 dusislssed

- sz C wuzthlvidangiieny 45-60 Yu wagldloyFesng 20 Alansude
13 waansdn viseealdsiuiulenendnsi 2-4 dusialssel

a o

- 5z D davelniengunndt 60 Ju wagldldadevielddegisednsn 5-10

Alansusials ndIN156n
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AMARNUIN

MFNEUINT 1 MIIANFUME NN 1MUY K-means tngldenlusiu NDF wag ADF

nejuil %CP %NDF %ADF nejuil %CP %NDF %ADF
1 2.7 70.8 36.9 51 9.1 62.8 38.8
2 3.0 68.4 359 52 9.1 65.5 40.9
3 3.4 58.6 30.3 53 9.5 7.6 40.5
4 3.6 67.7 39.0 54 9.6 59.7 34.7
5 3.7 70.2 38.8 55 9.6 54.2 30.0
6 3.7 66.1 35.8 56 9.7 57.2 35.8
7 3.7 60.6 322 57 9.7 63.8 36.4
8 4.0 62.4 30.8 58 9.8 61.3 32.5
9 4.2 58.9 35.2 59 10.2 62.2 37.0
10 4.3 64.2 329 60 10.2 66.1 36.5
11 4.5 61.9 335 61 10.9 58.2 29.2
12 4.7 63.0 35.2 62 11.0 62.7 34.8
13 4.7 56.8 335 63 111 65.3 39.0
14 52 4.7 36.6 64 114 68.0 40.5
15 52 65.2 38.1 65 115 64.1 37.4
16 53 71.4 41.7 66 115 59.0 32.5
17 53 67.5 36.1 67 11.7 75.5 43.0
18 55 52.7 30.9 68 11.8 61.1 35.5
19 55 59.2 31.1 69 11.8 52.4 31.5
20 5.6 64.3 36.2 70 11.9 67.3 38.5
21 5.6 60.3 339 7 12.0 51.8 35.3
22 58 64.8 34.1 72 12.2 555 31.8
23 6.0 67.1 38.8 73 12.7 63.5 35.7
24 6.1 555 29.0 74 12.8 57.7 35.8
25 6.2 61.9 36.5 75 12.9 61.4 30.8
26 6.4 62.3 34.5 76 13.2 55.8 343
27 6.4 66.6 423 7 133 66.1 34.6
28 6.4 58.7 33.2 78 133 62.6 33.2
29 6.4 59.6 35.7 9 133 59.9 38.2
30 6.6 62.0 31.8 80 135 69.2 38.6
31 6.7 69.8 454 81 135 66.0 36.8
32 6.7 64.0 37.8 82 13.7 63.2 37.8
33 6.9 69.4 38.9 83 14.0 70.8 41.8
34 6.9 63.7 39.9 84 14.0 58.9 31.0
35 7.0 65.9 40.0 85 145 59.8 329
36 73 60.0 39.9 86 153 63.9 35.8
37 7.4 60.8 34.5 87 153 61.1 35.1
38 7.4 66.5 36.5 88 153 63.8 33.7
39 7.5 63.8 359 89 154 54.9 31.2
40 7.6 575 26.3 90 15.6 65.4 37.8
41 7.9 56.0 329 91 157 68.2 38.7
42 8.0 62.9 37.1 92 15.8 71.5 37.5
43 8.2 68.2 41.8 93 16.1 68.2 34.6
44 83 58.6 31.2 94 16.2 56.3 33.7
45 8.5 61.0 36.8 95 16.6 57.2 39.1
46 8.6 73.4 44.8 96 174 65.6 41.3
a7 8.7 64.1 334 97 175 58.2 33.0
48 8.8 62.0 35.0 98 175 67.6 36.8
49 89 64.7 38.3 99 177 60.8 32.6
50 9.0 67.2 39.1 100 18.1 70.8 39.0
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AsEINT 2 AauAlnsuglueynsdmsulassesaSiulega ssesyu

W t@ Small marbling 533 kg

Breed code 1 Angus
Ration NDF TDN NE,,, NE,, cP DIP Weight NE
%DM %DM Mcal/kg Mcal/kg %DM %CP Class adjuster
A 57 50 1.00 0.45 74 88 325 100%
B a3 60 1.35 0.77 10.0 75 350 100%
C 30 70 1.67 1.06 12.6 724 375 100%
D 5 80 1.99 133 14.4 48.5 400 100%
E 3 90 229 1.59 16.6 44.2 425 100%
Body weight, DMI DM ADG DIP ulP MP Ca P
ke adjuster  keg/d ke/d Balance, ¢/d Requirements, % of DM
300 -A 100% 79 0.32 1 0 0 0.22 0.13
-B 100% 8.4 0.89 0 0 0 0.35 0.18
-C 100% 82 1.35 2 0 0 0.48 0.24
-D 100% 7.7 1.69 1 2 1 0.60 0.29
-E 100% 7.1 1.90 1 2 1 0.71 0.34
325-A 100% 8.4 0.32 1 14 11 0.21 0.13
-B 100% 89 0.89 0 38 30 0.33 0.18
-C 100% 8.7 1.35 2 57 a6 0.45 0.22
-D 100% 8.2 1.69 1 73 58 0.55 0.27
-E 100% 7.6 1.90 1 82 66 0.65 0.31
350 -A 100% 8.9 0.32 1 27 22 0.20 0.13
-B 100% 9.4 0.89 0 75 60 031 0.17
-C 100% 9.2 1.35 2 114 91 0.42 0.21
-D 100% 8.7 1.69 1 143 114 0.51 0.25
-E 100% 8.0 1.90 1 160 128 0.60 0.29

Anaanu19d@IuaIn NRC (2000)
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as1eeuand 3 Wesdudlusiuluemsauaudesnislavuzveslaiugituiies

Body weight, kg 100 150 200 250 300 350 400
DMI (ke/d) 2.31 3.75 5.20 6.64 8.08 9.53 10.97
Maintenance and growth requirements

ADG (kg/d) CP requirement for gain (g/d)

0.00 159 215 267 316 362 407 450
0.25 254 311 363 411 458 502 545
0.50 349 406 458 506 553 597 640
0.75 445 501 553 602 648 692 735
1.00 540 596 648 697 743 788 830
ADG (kg/d) %CP in feed (/d)

0.00 6.9 5.8 5.1 4.8 4.5 4.3 4.1
0.25 11.0 8.3 7.0 6.2 5.7 53 5.0
0.50 15.1 10.8 8.8 7.6 6.8 6.3 5.8
0.75 19.3 13.4 10.6 9.1 8.0 7.3 6.7
1.00 234 15.9 12.5 10.5 9.2 8.3 7.6
siauUasann : ﬂmsﬁwmu%’mﬁm1m@ﬂ;@ﬂﬂ'ﬁé’ﬁ\iﬁﬂ’gL?jyawmﬂixmﬁim (2551)

mseEuand 4 Wedldudlusiulusmsmuniadosnsiavuzvosaiuguswitu

Body weight, kg 150 200 250 300 350 400 450 500
DMI (kg/d) 3.75 5.20 6.64 8.08 9.53 10.97 12.41 13.86
Maintenance and growth requirements

ADG (kg/d) CP requirement for gain (g/d)

0.00 194 240 284 325 365 404 441 arv
0.25 334 381 425 466 506 545 582 618
0.50 475 522 566 607 647 686 723 759
0.75 616 663 706 748 788 826 864 900
1.00 757 803 847 889 929 967 1004 1041
ADG (kg/d) %CP in feed (/d)

0.00 5.2 4.6 4.3 4.0 38 3.7 3.6 3.4
0.25 8.9 7.3 6.4 5.8 53 5.0 a.7 4.5
0.50 12.7 10.0 8.5 7.5 6.8 6.2 5.8 55
0.75 16.4 12.8 10.6 9.3 8.3 7.5 7.0 6.5
1.00 20.2 15.4 12.8 11.0 9.8 8.8 8.1 7.5

AnLUa9N : AzTUTRThuasgIueIsER IR aseasUsemelne (2551)

b
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P ¢ a = o ¢ v P .
ANSIRUINT 5 UasSiudlusAuluigesan i uAnug aanstnvusvadlaulUS U

mMsemseeiudialalyiiuy 14 Alansy (Iauwdnd 450 Alansy)

Lﬁaﬂ’]iﬁ’]iﬂ%w Lﬁamimamﬁmu 1 n.n. LLa%ﬁl‘Uﬁu

AUADINTITINTUE WU AT WU uwu M 3.0% 3.5% 4.0%  4.5%
400 n.n. 450 .. 500 n.A.

DMI (kg) 3% BW 12 135 15 - - - -
1Ushu (g/day) 318 341 364 78 84 90 96
- TUshu (g/day) dmsulalviuy 1,578 1,601 1,624
Tl 4.0% Juay 14 na.
* 96 CP w193 13.2 11.9 10.8
- WUsAu (g/day) dwsulalviun 1,218 1,241 1,264
Tlagiu 4.0% Juay 10 nn.
* 9% CP Tuo19s 10.2 9.2 8.4

fRAWUasaIn NBse1Isan? (2549)

ANSI9HUINT 6 USunaunsiansaeiudlalalmiiuy 14 Alansy (ednwminga 450 Alansy)

USunauensynu (n.n.)

DWNTNYIU DN
ANINDIMTNETY ¥inYeI TN Wit @n)  syaulusAuluemstuy
16% 18%
20%

16 18 20

W Tusu 3 % 5.0 - 8.7 78
7.0

TUshu 5 % 6.0 78 6.9
(24.0) 6.3

Urunans TUsAU 7 % 7.5 6.4 5.7
(30.0) 5.1

) TUshu 7-10 % 9.0 4.6 4.1
(36.0) 3.7

Aun TUsfu 11031 10 % 12.5 1.1 1.0
(50.0) 0.9

fan . nesemnsdn (2549)
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ANS9NUINT 7 LUoSIHUALUSAUMUAINABINSIATULURIIN

\fions Gestation Gestation  ¥®d flou 4 ne 12 18 29 e
ATITN 9 iou L0-11 iion 3 ARDA 3 WABU  wu-6 WU Lheu nu
Wou  Lfeu Wou nin
%CP 7.2 8.9 9.5 12.0 10.0 13.1 13.0 11.3 108 10.1 103
fisn : University of Minnesota (1995)
MseEYINT 8 Wosdudlsiunmnudosnslnvuzvesungiusues
Live Maintenance growth CP for CP for 1st ME %CP
weight requirement rate growth month (MJ/kg) requirement
(kg) (normal (g/day)  requirement lactation
condition) (g/day) requirement
CP (¢/day) (g/day)
30 74.0 50 88.8 177.6 13 16
74.0 100 96.2 12 15
74.0 150 103.6 11 14
74.0 200 111.0 10 13
40 93.0 50 111.6 223.2 9 11.5
93.0 100 120.9 8 10
93.0 150 130.2 7 9
93.0 200 139.5

ANABNUIIAIURIN Meat&Livestock Australia (2008)
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MTIEUINT 9 1ATFIUNYDWMNTAR WA Amualaenedesdnd nsuuadnd (2547)

HINITFIUNTNIYATN

NINTFIUNILAN

1. AuBY : MsuranasiinuTuned @awnse
As19deUANILT R ild el

- winfiwdaduan Mauge dialiaen
WARIILIAY

- wnniaiiaaulvg) Tdanuwazdnvaendiu
vaswamenig St iuuansing s

- Witeyndllunes vnflermafiunsiangeu
2. findunen UsAann@esvseuuaiiise
3. fdndiuveslunnninannu
4. @ mstlAden vseadusssuvnvesitviy

A %

Tnehludiouiali@iden snuansindannmg
ogflusvogidagou uslumansaiudnn mnila
wies  Wenevideddn  waneiiiuwddud
ANTNARSY
5. fAadevu wu Tuity 1wl fuazess fiu
an azy Bue tesndn 5 %
6. IANUBBULIUNAY
7. dnwazvesiou dadouwiy livgaunizuu
fhe viinsleudevinzay fe

- lovwunelvg) dming st 200250 Alansu
HuneANge 120 WURIRS WWuRgugnane 130
\YURIAS

- fleuvnadn msdunnainesensdad
dudiy Ae Moenv@s Wity 45x75x45
s dutminveslousasieulaitioen
15 Alan3y
8. viafly asldwuiivfinesorvisdnd
wugih lawn wnelna 1sad nSuunila In3e

'
YY)

Pvina Aulldung wazwugd lawn A11aLen

]

yinsealala 8711181

ANNYY : Asiieend 15 %
wiatuaunmauUSinalUsiuvenu

AMMRGA TSRy mnuisesnnmii 14 %

ABNMFIN lusiumeny 110139 %
ARG Alusiweny  80-109 %
AN iUy 5079 %
AT flusAumeny et 50 %
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and Grassland Council

WINTFINNTRIINMUALAY Hay Market Task Force of the American Forage

Stage of Definition Description Composition of DM, %  Quality
maturity CcpP NDF ADF standard
Prehead Wiudiulnfudioudisnon Tu 50% viewnnind@des  >13  47-53 36-40 2
wisdenerlsadiuldann  Sawasulutosnin 5% i
mstirgmvesdduanie  fvuaziuy
nouunIYanan
Early Suwnweneniadiute i1 Tu 40% Adergeuiaden 1113 5460 41-42 3
head aeniintioeglaainte fiasUasututioandn 109% i
nonlugnTmile T3 wazeu
Head et Tng 3 Tu 30% vSewnnin & 810 61-65 43- i
pRmilsesenenie Foandedidasudutios 45
wnnieglussezinudn 1 15% lifisuaziy
udsandseau
Post Wanuda futlosnin 30% diwass <8 >65 5
head Jenfldsaeuutiosonin 20%  >45

finduduuaediludnto

s - Ullrey 1997

MITWUINA 11 11955 WNBLTIRY Australian Fodder Industry Association (AFIA)

DDM, % ME ;MJ/kg CP, %
>19 14-19 8-13 <8
>66 >9.5 Al A2 A3 Ad
60-66 8.7-9.5 Bl B2 B3 B4
53-59 7.4-8.4 c1 C2 c3 ca
<53 <74 D1 D2 D3 D4

fis : Australian Fodder Industry Association (2002)
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AMNAUIN

CASE 0 5 10 15 20 25
Label Num + + + + + + Rescaled Distance Cluster Combine
66.00 66 -

81.00 81

2200 22 4

800 8 4 nja vrzneurenguten
2500 25 : 2.20.53
o100 31 1) :

. 1

38.00 38 | : o
65.00 65 u - 4 14,31,62,79
1200 12 — | 5 16,19, 67,97
19.00 19 | | 8 2
57.00 57 4 | 7 54, 67,68, 73, 100
16.00 16 - | 8 10,64
97.00 97 4 |— . .37
67.00 67 - | I 10 5,49, 60, 77, 84,90
73.00 73 4 | |

5400 54 4+ | | i 4
68.00 68 41 | | 12 41,59
100.00 100 - }— I 9 8.22, 25, 34, 38, 65, 66, 81,91
3200 32 | 1" 50, 82
94.00 94 4| | 15 35,45,48, 71
14.00 14 | | 18 12
62.00 62 | |

79.00 79 4 | " ":3”
31.00 31 4 [

3.00 3 - I 19 3,27,33,86,96
27.00 27 + — 2 18.64.88
33.00 33 4| [ | 2 17.28
96.00 96 4| | | 2 75,83,99
86.00 86 | (. 5 23,76
3500 35 44— | | 2 40,87,98
48.00 48 | | | | » i
45.00 45 4| | | |

7100 71 2 | | | » T
500 5 a1 1 | | 27 36, 56, 58, 80
80.00 90 4| I | | » 46
49.00 49 4| | || | % 42,69,85,89
7700 77 | | | | ) 20,51
8400 84 4 | | | | . 2,92
60.00 60 -« | | | | o .
47.00 47 — = |

2600 26 — | | u ®
3700 37 —| | | » 62
3900 39 4 || = * L
95.00 95 | || || e 9,43
55.00 55 - || [ 5 15
200 2 4 K I » 4
29.00 29 | | ]

53.00 53 - | | |

AWNLINT 1 Dendogram NEamE NG MARNNMTILATIAINTTINGULUU Hierarchical cluster analysis
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21.00 21 ——

|
23.00 23 |
76.00 76 | |
20.00 20 | |
51.00 51 4y |
46.00 46 — | [
600 6 — | I
700 7 JHb— Il
900 9 | | ||
4300 43 « | | |
1500 15 —— |
69.00 69 - | | b———m——--m1
89.00 89 | |
42.00 42 4| | | |
85.00 85 - }— | | |
4000 40 4| | | | |
87.00 87 H | | | |
98.00 98 4| |~ | |
13.00 13 4| | | |
44.00 44 + | | |
30.00 30 - | | |
2400 24 ——— | |
92.00 92 — | [
1000 10 — | |
6400 64 2 |—— [ |
7000 70 —— [ [ |
93.00 93 — | | |
100 1 | I |
11.00 11 -2 | | |
5200 52 —| — |
56.00 56 o }— | |
58.00 58 | | | |
3600 36 4 | | |
80.00 80 4| | | I
400 4 — | | |
7200 72 4 }— I
7800 78 2 | |
63.00 63 — | | |
18.00 18 4 1| |
61.00 61 4| |
88.00 88 4| I
50.00 50 —~ M [
82.00 82 - [
83.00 83 | |
99.00 99 4— | |
7500 75 2 p I
7400 74 — I
1700 17 ——— I
28.00 28 — | J
41,00 41 ——
59.00 59 —

NWEANT 1 (#18) Dendogram NEUME RINA WA INMTIATIENNSTINGUUY Hierarchical cluster analysis
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N1591UEEIUYTENBUNILARYDIN NI NG

faeLAsawesdunsusaanlasalnd
) ¢ o ¢ 1/ a v 1/ o ¢
FUNNTUAN DIUUUN LRA1 WVIﬂ‘Uﬁuq‘U ﬁjiuu‘lﬂ uaEJE‘]‘VlEJ
UNANED

fufumswaunannsdmiuldiueies NIRS ieldvinunedimuszneumanil ves
e unslngn seinaneu 8aau 2550 - Suanan 2552 lagldsieens 1,718 1,485 614
614 waz 519 fMegn dwsvadiaumsvinearinguis TUsiu NDF ADF waz &nilu
AINEIRU  waznouasvaums il susuwsisaUnasuuasiinisusualneSusae SNV-Detrend
wayIsnndlaeans laun derivative, gap way smooth 5 suwuu fie (1) 1, 4, 4 (2) 2, 4,
4 (3)2, 8, 4 (@1, 5 5uaz()2 5 5
NS Wi aunsiidanuusiuglunsviunegegauazanansayssgndl e
fushegrmgunlnaannunnussnn fo aunsvhueUiinalusiu Jwailegldnnsuiu
awnmduguuuuil (3) Idaumsfifien 1VR  SECV  SEP  SEP(C) waz R witdu 0.9846
0.3414 0.385 0.385 wag 0.984 muau dmsuaumsviungen ADF tiainnisasneauns
Tngldmsusuanasuguuuud (5) Idaumsfitlenuutugilumsinnegauasldldiusodig
Mnnuiouynussamsanuideuaznisiusesnann taedid1 1-VR  SECV SEP  SEP(C)
uaz R Whiu 09540 0.6364 0.764 0.766 0.936 Ama dhuaunsiinigeailldvinune
USinainquiauas NDF lsannisadrsaunislagldnisusuanmiusuuoudl (3) Ioaunsid
ewiugasldlatuiegiannaidfeuasnuiounussinnuddesdiausednseidunsldug
Ansei vaziimvinneviinadniy aunsiaigaldanmsuiuadnedusuuuni ) Tasaums

Aladenusiugmelduagldladgmiuanudansotazn1susslugun ML UUREUWILLY

AdAey - NIRS  aunmsviiuneg  vguwelnan

AUNZLUYUNAIUY : 53(2)-0214-076

1/ I a ¢ o ¢ o ¢ Y Y
nauATEiemMNTERdwasivesdnd NeseInsdnd nsuUaAdnd o. Weq 3. Unus il
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Chemical composition prediction of pangola grass

by nearnfrared reflectance pectroscopy.
Jantakarn Arananant v Chalao Pitaksinsuk v Suranun Noiuthai o
Abstract

Establishment of equation for determining dry matter(DM), crude protein(CP),
neutral detergent fiber (NDF), acid detergent fiber (ADF) and acid detergent lignin (ADL)
in pangola grass (Digitaria eriantha) was conducted during August 2007-December 2009.
1718 1485 614 614 and 519 samples of pangola grass were use to set up the
prediction equation for DM, CP, NDF, ADF and ADL, respectively. Non-adjust spectrum
and 5 adjusting spectrum by SNV-Detrend with difference mathematic treatments
(derivative, gap and smooth) (1) 1, 4, 4(2)2, 4, 4(3)2, 8, 4(4) 1, 5, 5and(5) 2,
5, 5 were used for calibration equation.

The results obtained show that prediction equations which the highest
precisions and usable for any application was for CP. The statistic’s equations such as
1.'VR  SECV SEP  SEP (O) and R were 0.9846 03414 0.385 0.385 and 0.984
respectively. The best prediction equation for ADF had 0.9540 0.6364 0.764 0.766
and 0936 of 1-VR  SECV SEP SEP(C) and R’ respectively and usable in most
application including research and quality assurance. NIRS equation for DM and NDF
were successful and caution useful for most application including research but
moderately successful for ADL which capable for screening and approximate

calibration.

Keywords : NIRS, prediction equation, pangola grass

Technical Document No : 53(2)-0214-076
Y Feed and Forage Analysis Section, Animal Nutrition Division, Department of Livestock Development.

Pathumthani.
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=

wdeaflosdunsusnaiunlnsalny (Near-Infrared Reflectance Spectroscopy : NIRS)
Juedesfiofldndnnisiauariasensedgnudesdunsisn (800-2,500 wiluiuns)
a1sUsenouduniduaviiuse -C-H  N-H -O-H  -S-H waz -C=0 nmelulaanaasyioussnyn
(reflect) (Aunns, 2548) wadaiidaumnzauiuiegiiduresuds Aweudmioveunas
Aty anunsodinsevishegldvatsesduszneu 1wy A1inguits (dry matter ; DM) #in
TWsfu (crude protein ; CP) Usunandole léun A1 NDF (neutral detergent fiber) ADF (acid

=

detergent fiber) wardniiu (acid detergent lignin ; ADL) Aon1sindieg1aiies 1 A5e 98

€

arumndlunmslinseddnisdeuuiug aadunulunmsiened ldvhatedodis 1ld
astafiuazdnwianinuinden udlilesaindeyadiléain NIRS azeglusuvesaunniniil
swandunvesioyaun llannsathunyssgndldifieviuneandnungaiieg vesiogned
rnnd@nerindusuaninlslaudl ndudeddisnisnindaaians Ao taluwn3ng
(chemometrics) tlodaAs1zvidoya sameuduiusvosanadufuduusznaunani
yaadegwitldannnsinseiluiolfUAnag wdafraduaunisuiu e (calibration
equation) Gsaunmsiildtiasiesruiunoumvaaeumiugniesesaums (validation) Lite 1V
Anukiuglunsmunedsneu Jnsthluldhuemmanivesdiiegidusuaala

Mnmafinesewnsdng naadnd Iidatodes NIRS iieliinszidmussnoumaai
YDA 1 TnNgAUDIMTEN suefiwensdns Insawzngundng dadunghfinumsnsd
mswAnfundH A Suasilonss wmnheegain e Fsunfudrnmniwveamgunsln
a1 19 ATIRguAa WUsAU NDF ADF  wazdniiu anansansiulalaemsinseilunesuians
fadfrazeeenn AunFesussnu afldde waldnauiu mleseideiries NIRS Fedaelsinau
waldeenamnd i uwidssmnaunsusuifisuiifedunmdeueieadotmaaouiungn
unalndwds wudilianunsaviunediudszneumaniliegegndesusiugifioradumes
gumssanaduaunsiivangdmsuiegrmgemmsdadiunnun fodu Seendudecains
aunsUsuifisudmduvinuneetaguite Tsiu  NDF ADF  waz@niiu vemdundna iy
lngiang

Tunmsa$aaumstu uonan Megriivunldaineauns axdosnannisduivesng

a A

A daunarnvangluaunuinisedn gania e1giy dA1mM1uainnszaeaATouAquAIYY

a1 a 3

mogndluauian warliATinszvinaaiingnaswiugd annsunlaainnisawnuiiegig

) o U o Y 1Y) ] v - a & 9 vaa
LW@UWIUH?WQﬁMﬂWiUUUQ@@Q@Jﬂ'ﬁ‘Ui‘ULLWQI‘VIL‘VI&I’]%E‘?&IL‘WE]amﬂ’]iﬂi%Lf\]\'iLLaﬁ UM LG9
AMAAIERS  (mathematics treatment) WUUAISY W n15taenld derivative, gap Wz

[%
[ o

smooth Mwsneay Ysuuasiellaaiunasuniaign dwsuinluasisaunis nsveasstidsla
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nsAnwnsasaunsdmsuldiunediulszneunaaiveaigundngn loun nguis
lUsiu NDF ADF uagdniiu lnemaaasldisnisneadinaansguwuusingg fu lun1susuuss
awnesuilelfanunsni e saunnsifanuwiudigegn dasihliansaliinmsinng
fhegrmgundnauitninmsuazinunsnsldegnasinds vililddeyadiuussneumaniii
usensiluldlunsisouaznsnanngundnan saumsldussneunsindulalunisievs

g unslnafierivldiGesdn el
¢ ad
UNTULAZITNIINAADY

fudlunsainsaunsdmiuieios NIRS Wileviuneeninguits Tusiu NDF ADF uazdndiu
Tuvghunalngn Andaiiszsiemnsdniuasivemnsdn nesewnsdnd seninafiou wuniau
2550 4 weEiRneY 2552 FreRSnasil
NIIANIUALLATUUADDEN

1. wnudeg g unslngn Tugael 2550 - 2552 Adauwanaeiuludiuees

©

o A

= a Y |+ @ v ' < \ o '
uilgn ganiandn e1gni1san waznslade Wusu wu Wudlegeidunuanngunensns

Y

=D

a vV

Ardsmieundlnauiaied wiedmiadeum anasayd assys funanvswaziivalan waziu

Y 1

A9E19 NI VRMIENUIUEIIR LU 1INNISANYINANEALALAMAINY DIV ILNIINGT

A A

diesinsladeaenuazlelulasaulugnseineg lufuyaiuwnway Ndwminaluie Augaassne

a v

3 Wudu 1Af1981991UUSIUNIEY 1,787

[ YY)

fifmiatoum wasiuganunzme Admiamusy
AI8ENS

2. thiethaneuiignmgll 65 ssrnwailea uu 48 $2laa udualiivnng 1 Jadwns
fheiaiesundioguindn uazfufedslugamatainlaaiin esothlUldlumsinsed
dulszneumanil waziiiaiesaunusiely
N153LATIZANINAT

1. egrmdundnariivaudilulinssiosiussneumaaiiang Tou aanud
iefuasmiesidudinguits Tneusetsnedoutiia Force-air Oven flgaumgil 135

¥

pereaLToa Uty 2 $3lus maST 4.1.07 (AOAC, 2000) udrdsthludmnanfiomaringusis
Tne DM=100%A2137u d1un1siasizinilusiu Wunismidesidudlulasiausieis
Kieldahl udnpausneunames 6.25 Asdsd 984.13 (AOAC, 2000) msnsizsimielevin
ADFuazaniiu 1435 4.6.03 (AOAC, 2000) uariiasizvimidolevia NDF Ingld sodium sulfite
e alpha amylase a357 5.1 ¥e4 Undersander uagmmuy (1993)

2. mmmueaaedeureIN T giluiesljiRnns wie SEL (standard error of

laboratory) A28 duplicate blind test lg¥@agrsngunslnaylaainnissiusmlude 1.1
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$1uru 10 fregne usazfegsazgnuuseeniduiioadesd 1 uazfegegosil 2 Auua
mneavsogdldlvianiy Welaliiinsginnuneandenvesiogn uddiasgidu 2
yn Ao yafl 1 Uszneufediegagenil 1 veadaegnedl 1 89 10 wazyedl 2 Usznaude
fhegnadendl 2 vowinegnedl 1 89 10 udazynTisiesifiognsas 1 91 Mnduinaiiese

1 o [ ¢ @ 13 [ 14 [ 1 v
GUENLLmazﬁ'WEJﬂ’]iﬂ’]‘lJ’mJLUULU@?L%UWU@Q'J@QLL‘VN wagAIUMIAT SEL Tngleaunis

SeL= "\ =P ?

D = HaATEsHaATIEiYRil 1 wagyed 2 vesudazinegng
N = 97uiufegns  (10)
nsiauazmsiiuaUnady
Soannsulaeldieaos NIRS e FOSS 3U 5000 (Foss Analytical A/S, Denmark) @
Tusunsu ISiscan (Version 2.85) muemirdufldeglugis 1100-2498 wiluims uazimusl
anasuusiazaavinaiu 2 uiluns vinlitlen spectral data point Wiy 700
aunuiegslaglasegnsiivaudsluwadldsiodns (sample cel) ¥ transport
quarter cup NSIEWALL YWIA NT19XET WU 97X55 Tiaduuns tneldfegndlinzane
aaneuarsalruiy aunuludnuasduas 8 adwianisin 1 At v 2 91 (duplicates) T
dsanmiuiildannisaunulumeiedevesiangiu duasgideya wazaiaunisiaeld
TUsunsu WINISI Il (Version 1.60)
N138379 WAZ NIINARBUANNTS
sudunsiagldlsunsy WINISL Il Tnevhnisiedeanadudildannisawny 2 97
Mndutiufindeganisinseiniaad (1Usfiu NDF ADF wag Anin) aduawnaduvesusioy
e wdadasssaUnasunusiuresUSinalsiu nduslsanaiuvesiiegieonidy
2 ngulagidenanafunng d1udl 3 ileidusegsnauiilinaaeuaugniesvesannis
(validation  set) dauannsuvesinogrsilignidendadunguilidmivainsaunis
(calibration set)

1. Msassaunsyiung

1.1 thawnasulunguilda¥rsaunis sdangu 1neld Principal  Component
Analysis 114 mahalanobis distance Litesnainnsufieguonngueen Tasimunei global H
WU 3 ey neighborhood H 111AU 0.6

1.2 wdeyarnawnasumnasneaunis Tnsouadsaumssimednmad

- TaifinsuSusssanasy
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- USuLssanasunag SNV (standard normal variate) ag Detrend $9uAUN1T
4 derivative mathematics 3o math treatment fildian derivative number, gap Wag
smooth number #1149 il
(1) 1,4,4 (Derivative-1, Gap-4 waz Smooth-4)
(2) 2,4,4 (Derivative-2, Gap-4 w8z Smooth-4)
(3) 2,8,4 (Derivative-2, Gap-8 wag Smooth-4)
(4) 1,5,5 (Derivative-1, Gap-5 ez Smooth-5)
(5) 2,5,5 (Derivative-2, Gap-5 w8z Smooth-5)
Tae (1) - (3) TmuAwuziinly @:ﬁamﬂ%’m%q NIRS (Infrasoft International, LLC,
2005) kAt (@) - (5) [fUoyaaNNInTINBNATNUITY (Aloma Uawany, 2009 : Woolnough
wag Foley, 2002)
1.3 vdnuiuadnaiunude 1.2 udr tdeyaisadnadu (full spectrum) an
assaunsinueaiulszneumaailunazsiens neldimaiin Modified Partial Least Squares
(MPLS)

o

14 Ussliwiedmdonaunsnangadmsuiasas NIRS Tunisviunga1inguis

(%

1UsAu NDF ADF wazdndiu Tngldmainsiee fadl

- SEC (standard error of calibration) fi8 A1AIUARIALATOULIATIIUYBIAI
WANANTENINAIATIEINILATINT R URNIAUAINTATIZYAI8LATEY NIRS  UBINgH
A8 NNINUANLYAT19EUNTS

2 . . . . @ a £ YR ' | Ay v
- R (coefficient of determination) fie AMdLUITANSAUAURUSIZIINIATILA
a 3 a o | Ay vy = d' a0 ¥ 1%

91NNTIATIZINILATAUANTAINLATEY NIRS FiAstiadnlng 1

- 1VR (1-variance ratio) fila AIFUNUSIEINAIRIZRIMAATIINAIU]URNS
o I aa ¢ v = @ ' & Ny Y v Y | & I3
UAIATIEVAIEATee NIRS Yaangusitewimuaildasaunisinewlwineg1aisvuneendu
NAa

- SECV (standard error of cross validation) L‘ﬂumimﬂ'ﬂmmﬂm‘wmmmmg’m
YDIAUUANFNTENTNATATIZINIUATINTRIUH URNSAUAIMNIATIENA8RTOS NIRS ¥8d
nausegismueildassaunslnewiadregsisuneendungus

- aunsnmIzauAsiia1 SECV fgn wasdldn SEC , SECV uag SEL Inalhsariu
(Infrasoft International, LLC, 2005)

2. msmaaummgﬂéfawaaaums

a

awnnsuvesiiog1angun 2 (validation set) ANsIVAMILATILAINIYINUNY

a il

Meaun1sNaieante 1 uausaiuanugnaewiugilagldaatnnieg dadl
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- SEP (standard error of prediction) A8 ANALAANAIANIATZILVEIAIL
uanFnasEIeAAleTginaaiianesfiRns fuailinsegiseaunisvesiiegiangud
Timpaouaunis aunisiviszauasiian SEP laifiu 2 hwesen SEL

- SEP(C) (standard error of prediction corrected by bias) masiialaiiAiu 1.29
Wwe9A1 SEC

- Bias m3dAllLAY 0.55 Winvesan SEC

- R’ uay slope fAdnlng 1
NANISNAABILAZIRT]

N159LATIZANI9LAL]
NAILATIZRAIUUTZNIUNINATIVBIFI0E 1M NS LNE VI NAT LT DS 19EUNTT Lans

Y a o

AIM1597 1 F992iu30 semFeszidesidudinguisdidiuiudiegiswiniian de 1,787
o 1 ] s & ea a Ao o ' v Qq' = o ! e

Mag19 druesiduidniuliduiuiiegrniseiiga Ae 548 A10819 ANRIEA-EIANYDY
Wosidusinguiis TUshiu NDF ADF waz@nfiu fAnvindu 82.94-96.17, 1.61 - 26.31, 52.69-
73.50, 27.77-43.32 4ag 1.62-6.12 auasu Liswusaiunasuvediogrananuns anlu 2
nqu ieldidudegunguiilddmsuadsaunisuanguiildneaaeuninugnsiesvasaunis

59uM9n151 mahalanobis  distance  iiefnalUnasueguennguesn vinlvinadiasey

'
o

Wedldudinquits TUsfiu NDF ADF uardnilu vesnguitltdmiuaiisaunis ferdae- gan
fiD 83.65-96.17, 1.61-17.60, 52.69-71.96, 29.40-43.32 uay 1.68-6.12 AR Y Fingudi
I%Lﬁamﬁaummgﬂéfawaaammi gA1wInnU 82.94-93.87, 2.46-18.22, 52.69-70.64, 27.77-
43.25 wag 1.62-5.72 puadiu Tnsadngaveaedifudinguiiauay ADF Seniosniiarsiign
vosnguillfifioadnsannts drudgsgaveadesifudlusiuaziidnnnnitmgeanvosnguiild
\ioa¥1eannns Famnwanisaaounugniesvesannisliien R whlnd 1 un uansdn
aumsfananamnsaldiuiediuuseneunaaiivessned1sifidAuddian -gaanves
feganguitlaisaunsle

dlonaaeuiiiond SEL vesmsiinsiziiesifudinguits Wsiu NDF ADF uaganiu
Tungiundlngn nud fdwidu 0.18 0.07 0.31 0.43 way 0.53 Aud1fU a1 SEL Aasdl
andlng 0 egdlsfinnuan SEL arnnsinunluadsilfidlndidesiud Villamarin uasan
(2001) 31891uA" SEL v99n19iAsieiilesidudlusiu NDF uaz ADF Tuilwwiin Aedlan
Wi 0.1 0.64 wag 0.49 AudIu wasii Woolnoush waz Foley (2002) lésneeuen SEL
YINTIATILLUTAY NDF ADF uazdnilu Tuiwan dAwvindu 0.02 1.42 1.16 1.29 auansiy

P SEL v99n153A1¥% NDF ADF waganiiu finnenuil 813Liles31n Woolnough wag Foley

FIENURNRNUIAENDIDNMNTART Uszanll WA, 2553 nswlAdRd nsznsawnmAsUAsEUNTOl



(2002) 1dwadla filter bag %mzﬁiumﬁﬁﬂw’m%ﬂﬁﬁlﬂﬁ fritted grass crucible lun13nTey
AI9E9
N1383198UNTTUALNTNAFBUAINYNABIVILENNT

2919l 2 Fana1edt 6 aiuldn aadfluduneunisairuasvaauaiugnde
vosaNnsil 1 ilovhunewesidudinguiis TWsiu NDF - ADF uaganiiu Taglifnnsuduusa
ane$uldun SEC SECV SEP uaw SEP(C) axiliigsninaunisduq Afinsufuussannisneu
dluassaunts uandbiiiiuin msldisnismeadinenans fe SNV-Detrend 521U math
treatment ¥18aANNSNIEIUAMLATHANTENULUUAM (multiplicative effect) MEansiasusiives
anediluuuunu y (baseline shift) MiAntuainvuwiaveseyniavesfiogtmdundnaild
ANULANFNVDIVUINBLNAAALAIINSRTId VRl ULaTE A tseiurendelouianiieg
favavlusuiiy nande fufisldndrlumnn Wevilvutaudh
Mt 1 dhudszneumaaiivesighundlnanainnsiinseiluresufoRnisildlunis

A9AUNTULAENARBUAIILYNABIVDIANNTT

518A19 MUIUADENN AAgn AgeEn A +SD  SEL
Fagnviavun
%Tmpuiia 1,787 82.94 96.17 89.45 166  0.18
%CP 1,644 1.61 26.31 8.21 3.26 0.07
9%NDF 645 52.69 73.50 63.21 3.07 0.30
%ADF 645 21.77 43.32 36.06 3.00 0.43
%aniu 548 1.62 6.12 3.54 0.80 0.53
nguflageitldadsaunis
% Ingu 1,161 83.65 96.17 89.45 1.65 -
%CP 1,007 1.61 17.60 8.12 3.06 -
9%NDF 416 52.69 71.96 63.27 3.00 -
%ADF 416 29.36 43.32 36.14 2.96 -
%aniu 357 1.68 6.12 3.60 0.79 -
ngusegreiilimaseunlnugniasvesaunis
% Tnnuis 557 82.94 93.87 89.45 150 -
%CP 478 2.46 18.22 8.04 3.01 -
9%NDF 198 52.69 70.64 63.41 293 -
%ADF 198 27.77 43.25 36.11 3.02 -
%aniu 162 1.62 572 3.50 0.76 -

e : CP = crude protein , NDF= neutral detergent fiber , ADF= acid detergent fiber
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Log (1/R)

1st Derivative

Pasition | Sample number AF(Z)511294A Pasition 1 Sample number AFZJS112344

0667 145

051 bt

T84
0.356 | e

Log (1/R)

D52}

-1.088
1w 1450 1799 2148 2488

0.044 - . "
1100 1450 1799 2148 2498

n. lauSuns . USuwpase SNV-Detrend

Pasition 1 Sample number
Pasition | Sample number AF[25112944 Position | Sample mumber AF[Z]S 112944
0024 0222

0.024

2nd Derivative

.04 0.128

0.073

1108 1456 LR 2151 2430 1080 1008 282 208

A. USuLaamie 1,5,5,1 + SNV-Detrend 4. USuwsamie 2,5,5,1 + SNV-Detrend

JUN 1 awnesuvesiagagunslnandeliuiuusisiasysuusieniedseane

170 drluazuslmduntazidenladienindiudidu wazluaiuuee math treatment A¥WUIN
nnaun1snaaaenatly second  derivative  Nlvinadlunisuenyneaniivasudeuiuluy

A UNASULALAANANTENUNY LAFLUNASUTVUIALNLTUNADATIIAIINE1IAAY T4 first

'
P

derivative fl¥nadnuasieatuuddaiuiosndt (Uil 1) uenanilud second derivative
HliAfumeesiTlvuineyniaingg wauduey (eyus, 2548)
definsanaunsiunesesifudaguisainansed 2 a1 R Tudunounisads
auNNIUATVIAADUANIGNADITRsANNTYBIALNTST 1 ThiTnsuuussanniy axilrisgn
A9 0.90 uaz 0.88 MLEIU YLAiaun1sy 2 89 @un1sf 6 3A1 R° 11nn7 0.9 wavien SEC,
SECV SEPuag SEP(C) EJEﬂ‘LJ‘U"N 0.4043-0.4296, 0.4489-0.4668, 0.4450-0.4600 Waz 0.447-
0.459 mudwy Taefiaunisi 4 714 SNV-Detrend saufu math treatment 2,8,4 flfn SECV
fan wasdialndiAesiu SEC sauviadien R nlnd 1 uazen 1-VR dnlnd 1 wndan e
NAFBUAINUYNABIVRIANNTSANUTT He bias Uoendn 0.1 waztieandn 0.55 WinvedAn SEC 8n

WA SEP(C) AflA1desndt 1.29  winvesAn SEC ey aun1siidngadimiunis
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a597 2 Anadidlun1saisuasndeuAINgNABeaINM s SduA Tnguitsvamig)undlngn

. calibration validation
ANFUTULAS
auns . mean SD

o anasu 3 2
2 SEC R SECV 1-VR lab NIRS lab NIRS SEP bias SEP(C) slope R
g 1 laiuSuuma 0.4667 0.9060 0.4874 0.8981 89.45 89.42 1.50 1.43 0.520 0.024 0.520 0.988 0.881
)
g 2 1,44 0.4259 0.9260 0.4631 0.9145 89.45 89.44 1.50 1.46 0.459 0.003 0.459 0.979 0.907
P}
g‘ 3 2,44 0.4043 0.9299 0.4569 0.9135 89.45 89.44 1.50 1.49 0.446 0.011 0.447 0.966 0913
1]
§ 4 2,8,4 0.4296 0.9254 0.4489 0.9186 89.45 89.44 1.50 1.50 0.460 0.006 0.461 0.957 0.908
=
g 5 1,5,5 0.4276 0.9239 0.4668 0.9121 89.45 89.44 1.50 1.46 0.458 0.004 0.458 0.982 0.908

€
3. 6 2,55 0.4161 0.9286 0.4567 0.9160 89.45 89.43 1.50 1.49 0.457 0.018 0.457 0.961 0.909
=
§° e : SEC = Standard error of calibration R = coefficient of multiple determination , SECV = standard error of cross validation , 1-VR = 1- variance ratio
-

]
;* SEP = standard error of prediction, SEP (C) = standard error of prediction corrected by bias
.3 { b 4 L4 o [ = 4 1
S AadAtunsasuazradeunugnissasEunsneUefidusisfiuveme undnan
(%))
;’ . calibration validation
2 ANFUTULAS
Z | auns . mean SD
= anasu 5 5
gi SEC R SECV 1-VR lab NIRS lab NIRS SEP bias SEP(Q) slope R
5 1 TaiuSuuss 0.3539 0.9861 0.3745 0.9846 8.04 8.06 3.01 2.98 0.418 -0.019 0.418 1.002 0.981
=
§ 2 1,44 0.3225 0.9882 0.3521 0.9861 8.04 8.06 3.01 3.00 0.363 -0.016 0.363 0.995 0.985
é 3 2,44 0.3127 0.9893 0.3644 0.9855 8.04 8.07 3.01 3.01 0.383 -0.025 0.383 0.993 0.984
ol
g 4 2,8,4 0.3393 0.9871 0.3414 0.9846 8.04 8.05 3.01 3.01 0.385 -0.012 0.385 0.992 0.984
2
= 5 1,55 0.3216 0.9882 0.3541 0.9859 8.04 8.05 3.01 2.99 0.361 -0.011 0.361 0.999 0.986
o)
ES 6 2,55 0.3329 0.9877 0.3678 0.9850 8.04 8.06 3.01 3.01 0.385 -0.019 0.385 0.992 .0984

WNNEIUR © TR UAN9I9N 2
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AN397 4 AnadiAlun1sadsuasndeunNgNABeENMIIeUaSIduA NDF vamegjundingn

~ e

LYPELULEPBURLE LS MILLERLSE

~

s

. calibration validation
NTUIULAY
dunng . mean SD

anman b >

SEC R SECV 1-VR lab NIRS lab NIRS SEP bias SEP(Q) slope R
1 Taiuuusia 1.2524 | 0.8235 1.3601 0.7935 63.41 63.12 2.93 2.74 1.577 0.298 1.553 0.910 0.726
2 1,44 1.0772 | 0.8696 | 1.2066 | 0.8359 63.41 63.26 293 2.74 1.349 0.158 1.343 0.951 0.792
3 2,44 0.9334 | 0.9022 1.2008 | 0.8372 63.41 63.38 293 2.88 1.214 0.033 1.216 0.930 0.832
4 2,84 1.0612 | 0.8728 | 12063 | 0.8368 63.41 63.26 293 2.81 1.229 0.157 1.293 0.936 0.809
5 1,55 1.1110 | 0.8605 1.1836 0.8423 63.41 63.26 2.93 273 1.357 0.152 1.352 0.953 0.789
6 2,55 1.0760 | 0.8694 | 1.1884 | 0.8413 63.41 63.25 293 2.80 1.245 0.166 1.237 0.950 0.824

28

b

°

UGS : WUAEITUAISIN 2

P I aa 1 v ° s & & v i
M99 5 ?’nﬁﬂC‘]iuﬂ']3337\1LLag‘V]@aE]‘Uﬂ']']llQﬂm@ﬂsﬂaﬁamﬂ’ﬁmquqﬁL‘Uailﬂjum ADF sUEN‘V?QJﬂLL‘WﬁIﬂa’]

[LeeU €G5Z WM [iL

~

s

. calibration validation
NSUIVUAY
dUNT " mean SD

anman > >

SEC R SECV 1-VR lab NIRS lab NIRS SEP bias SEP(O) slope R
1 Talusuusa 0.7058 | 0.9429 | 0.7456 | 0.9361 36.11 36.20 3.02 2.84 1.019 -0.095 1.017 1.000 0.887
2 1,44 0.5661 0.9628 0.6415 0.9525 36.11 36.13 3.02 297 0.762 -0.020 0.763 0.985 0.936
3 2,44 0.5627 | 0.9640 | 0.6410 | 0.9525 36.11 16.12 3.02 2.96 0.740 -0.010 0.742 0.989 0.940
4 2,84 0.5782 0.9620 0.6487 0.9522 36.11 36.12 3.02 3.00 0.769 -0.018 0.771 0.974 0.936
5 1,55 0.5676 | 0.9626 | 0.6230 | 0.9553 36.11 36.13 3.02 2.96 0.766 -0.025 0.768 0.988 0.936
6 255 0.5643 0.9637 0.6364 0.9540 36.11 36.12 3.02 297 0.764 -0.017 0.766 0.983 0.936

TIEUMBIBNSURUIDLEUEEU LUBH

o

WNNBIUR © TR UAN9IT 2
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AN38dl 6 AnadAlunTaSaENAgeUANgNABwetaNNMSIWeW iR AN dureme unalngn

. calibration validation
MIUIVUAS
aunng . mean SD

anmsu - p

SEC R SECV 1-VR lab NIRS lab NIRS SEP bias SEP(C) slope R
1 TaluSuuss 0.3309 0.8224 | 0.3554 0.7952 3.50 3.54 0.76 0.67 0.425 -0.035 0.425 0.947 0.690
2 1,44 0.2883 | 0.8634 | 0.3405 | 0.8106 3.50 352 0.76 0.64 0.419 -0.020 0.420 0.989 0.695
3 244 0.2908 0.8619 0.3424 0.8075 3.50 3.54 0.76 0.66 0.424 -0.033 0.424 0.960 0.691
4 284 0.2798 | 0.8728 | 0.3218 | 0.8320 3.50 351 0.76 0.67 0.419 -0.011 0.420 0.946 0.697
5 1,55 0.2946 0.8592 0.3272 0.8265 3.50 3.53 0.76 0.65 0.420 -0.030 0.420 0.972 0.696
6 2,55 0.2702 | 0.8811 | 0.3269 | 0.8266 3.50 352 0.76 0.68 0.423 -0.018 0.424 0.929 0.693

WNNBIWR ¢ IEULRERTLANIN9T 2
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vuneweddudinguits fe aumsi 4 wazauduiussevinaUedifud Tnquiteilianmsiiesgi
maedl fuarfildanmsiinnesidenies NIRS  Aldaunisil 4 Tunisviune wansdisgunuand 1
dmiumsthaunsiuldusylevdasiasananadulssansanduius (coefficient of correlation : 1)
Fanudn Ay 0.95 wanedn aunsit 4 ansalifiesssidegnnfienisdanseuasiieg1aain
ATl neannd 1)

dmSuaumsvhuneesiduilusiudandlumsei 3 wuih aaddlutuneunsadisauns
LAYNINAFDUAIIGNFDITBNALNS TiAlndlAsstu Taefan R’ 1nnit 0.9 uiaunsiaTiaelu

ASANYIATIL AB AUN1SN 4 N0 SNV-Detrend 571AU math treatment 2,8,4 1Hag31niia SECV

'
o

fga Ao 03414 uazlndiAvsiy SEC unnfign dadlovindeunugniiosvasannisudiliian bias tee
71 0.55 Winwase SEC wagA1 SEP(C) oandn 1.29 witwesdn SEC d@uen slope wag R SiAniifu
0.992 ua 0984 uAnYd1 AumsEdAT MU luNswIegann Ao 98.4 Wedidus Jeiuduldan
E‘UN‘U’Jﬂ‘ﬁI 2 wamsanwluadeiliien R 1ndifesiuii ChiaSheng uay Wang (2004) 51891531 aunns
dmsuyhwealusiuvemaundnaiiian R SEC waz SECV iy 0.98 0.49 wag 0.57
AU waZABAAZETUTIENUVE Lu kg Hsu (1998) fistea1uin aunnsviuneatusAuveme
wnalnandmsuiases NIRS JA1 R wag SEC Wiy 0.96 waz 0.56 anuasu dslufiveidaduy wuin
Bnsmeedaemanifnganlunisusuwisanadudmiunsinseilusiu tud 1,5,5 wag SNV
+detrend fiA1 R iU 0.93 (Aloma  wavamiz, 2009) way wield 2,55 A1 R° iU 0.995
(Woolnough &z Foley, 2002) MsTie3es NIRS ﬁmmLLajuﬂwqd’Luﬁwmam‘LUsﬁu ﬁ?u lesan
avnasuudlmvinliiinlugae 400-2500 unluuns awnsagawasaINiuse -NH, -OH uag -CH L4

a |

(Oatway wag Helm, 2004) HaNTUIRINAT 1 VBIAUNTN 4 WU AAWIAU 0.99 Wanad aunisil
811130 13LAT18MAIRE 1M 1 NILNAIINUNNUTEAN 10U 11T TUAANTDY kaziuUTeiu
< v
AN LUUAU
druaun1svinuneLUasigusd NDF dawandlunisnadl 4 wuan aunisil 6 fian SECV sngauazl

<

AlndiAesifudn SEC mnlan Wlefinsmadeuanugniesyesannis f fid1 SEP(C) way bias Yoy
N1 1.29 Whwesd SEC uay 0.55 whwesa1 SEC mudidy samviadian slope 1lnd 1 snnign
ﬁ\‘iﬁ?u ammﬁﬁ 6 17‘1'1%’ SNV-Detrend 341U math treatment 2,55 ﬁaLﬂuaumsﬁmmzauﬁq@iumi
Vweesidud NOF Tungundlng) aenadestufi Aloma uazaniz (2009) lés1eaunisld math
treatment  2,5,5 933U SNV+detrend USuussanaduifieassaunisviiunedn NDF Tungan
wazaunsilaildn R wihiu 0.80 wenanniidalrnlndifesfuil ChiaSheng uaw Wang (2004)
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Nutritive values of whip grass (Hemarthria compressa) and oil palm kernel cakes and the
estimation of nutrient requirement of Thai indigenous bulls

Jeerasak Chobtangl/  Jantakarn Arananantl/ Apichat Boonruangkao2/

Saksan Suankul 2/ Sumon Phojun %/

Abstracts

Two experiments were conducted to evaluate nutritive values of whip grass
(Hemarthria compressa) and oil palm kernel cakes (PKC), to study the response of productivity
of Thai indigenous bulls on increasing levels of PKC supplementation fed on this grass ad
libitum and to estimate protein and energy requirements of Thai indigenous bulls. Experiment
one, a digestion trial; a replicated imbalance 2x3 Latin Square Design was used. Six intact Thai
indigenous bulls were randomly allocated into square, column, row and treatments. Experiment
two, a feeding trial; a randomized complete block design was used with four blocks. Twelve
intact Thai indigenous bulls were also randomly allocated into treatments. Treatments were
three levels of PKC supplementation i. e. 0, 0.5 and 1.0 percent of animal live weight (LW).
Simple linear regression was performed to estimate protein and metabolizable energy
requirements for maintenance and growth. Whip grass showed high potentially using as
alternative good quality roughage source. Nutrient digestibility coefficients of this grass were
comparable to PKC except for energy. Thai indigenous bulls consumed more dry matter,
retained more nitrogen and gained more weight according to increasing levels of PKC
supplementation. Estimation of digestible crude protein(DCP) crude protein(CP) and
metabolizable energy requirements for maintenance and growth of Thai indigenous bulls raised
in confine were of 3.13 g DCP/kg LW0%75/d and 0.25 g DCP/g LW gain or equal to 5.17 g CP/kg
LWo75/d and 0.31 g CP/g LW gain, respectively and of 126 kcal/kg LW°75/d and 4.81 kcal/ g LW
gain, respectively. Even though, PKC could be supplemented solely to the animals, it should be
mixed with other feed ingredients to increase palatability.

Keywords : Hemarthria compressa, oil palm kernel cakes, nutrient requirements,

nutritive values, Thai indigenous bulls

Technical Document No. 53(2)-0214-030
1/ Animal Nutrition Division, Dept. of Livestock Development, Ratchathewi, Bangkok.
2/ Surat Thani Animal Nutrition Research and Development Center, Surat Thani.

3/ Department of Livestock Development, Ratchathewi Bangkok.
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Introduction

To explore local feedstuffs used for improving animal production are vital approaches to
increase productivity of livestock production system. Whip grass (Hemarthria compressa) was
mostly found in the low land area in the southern region of Thailand. Insung et al. (2005)
reported that Hemarthria compressa was the most popular grass that the farmer used as feed
for fighting bulls. Waipanya et al. (2005) found that this grass yielded nine to ten ton/ha/year of
dry matter with a range of 8 to 10% of crude protein (CP). When the grass was used to study the
ruminal degradability of the dry matter using the nylon bag technique, it was found that the
potential degradability of the dry matter varied from 72.5 - 87.8% (Insung et al., 2005).

0il palm kernel cakes (PKC) were industrial by-products that used as feed ingredient for
both ruminant and non ruminant animals. Even though, there was utilization of PKC as animal
feed for decade, there were very few scientific phenomenons about its nutritive values,
ruminant animals in particular. This experiment was conducted to determine digestibility
coefficient of whip grass and PKC as well as to study response of productivity of Thai indigenous
bulls to increasing levels of PKC supplementation. Estimated protein and energy requirements
for maintenance and growth were also calculated.

Materials and Methods

Of this report, two experiments were conducted; one for evaluating nutritive values of
whip grass and PKC and another one for determining the response of animal productivity when
supplemented by increasing levels of PKC as well as calculated protein and energy requirements
for maintenance and growth of Thai indigenous bulls. The procedures were described following.

Experimental plan

Experiment one, digestion trial; a replicated imbalance 2x3 Latin Square Design was
used. Six intact Thai indigenous bulls, two years old, were allocated into two groups (square)
stratified by their initial live weights (258+23 kg), three animals for each square. Two periods
were employed in each square. Treatments were three levels of PKC supplementation i.e. nil, 0.5
and 1.0 percent of animal live weight (LW). Each period (twenty one days), animals were
allowed to adapt to the experimental diet for fourteen days and subsequently total collection
technique was used for digestibility determination for seven days collection.

Experiment two, feeding trial; a randomized complete block design was used. Animal
and feeding management were practiced as same as explained in the experiment one but only
feed intake (feed allowance less feed refusal) was recorded daily. Twelve intact Thai indigenous
bulls, one year old, were allocated in accordance with their initial live weight (144+13 kg) into
three treatments in which described in the experiment one. The experiment lasted for 180 days.
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Animal management

In both experiments, animals were prepared in the same manner. All were drenched by
internal and external anti-worm substances, fourteen days before the experiments started.
Simultaneously, vitamin A, D3 and E were injected intramuscularly. Live weights were recorded
bi-weekly to monitor weight changes and to adjust PKC supplemental amount. Animals in
experiment one were housed in metabolism crate while those in experiment two were kept in
individual confine of 2x3 m2. Clean water and mineral blocks were freely available to all animals
over the experimental period in both experiments.

Pasture and feeding management

A 7-ha and 2-year old stand of Hemarthria compressa pasture was chosen. The chosen
pasture was cut using a drum mower instrument at 3-cm stable height for a uniformly regrowth,
and then fertilized with N-P-K fertilizer (15-15-15) at 312.5 kg/ha. The pasture was watered
using sprinkle every 7 days and naturally allowed to regrowth for 45 days. Subsequently, the
pasture was divided into plots and sub-plots, has been designed in order to have enough
amount of grass for experimental bulls, approximately 0.5 ha for each sub-plot. Grass from each
sub-plot was cut and fed animals for a week interval. This meant that at time of feeding, grass
regrowth age was ranked from 35 to 42 days. Grass was cut in the morning and weighed and
sampled before providing ad libitum for three times a day (09.00, 13.00 and 16.00 h) to the
animals. Grass refusals were weighed in the morning of the next day. PKC was also provided to
the animals in equal portions, two times a day at 08.30 and 12.30 h. If there was the refusal of
PKC, they were weighed and removed at 15.30 h of the same day of feeding.

Samples and sample preparation

Experiment one, feeds, feed refusals, feces and urine were weighed and then, 10% of
feed refusals and feces and 5% of urine were sampled for each day. Urine was collected using
plastic tanks in which preserved by 20% H>S04, 100 to 150 ml per day (to keep pH always lower
than 3). Composites of feeds, feed refusals, feces and urine were sub-sampled approximately
1,000 g from each bull. Except for urine, samples were dried at 65 °C for 72 h and ground to
pass a 1 mm screen using Wiley mill. The ground samples and urine samples were then kept in -
21°C freezer for subsequent chemical analysis.

Experiment two, fresh grass was sampled weekly. Oil palm kernel cakes were randomly
sampled from the container every time of purchasing. Grass samples were dried in 60 °C and
kept in -21°C freezer until the end of the experiment. Composited samples of grass and PKC
were ground to pass a 1 mm screen using Wiley mill and stored in -21°C freezer for subsequent
chemical analysis.
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Chemical analysis

Dry matter (DM), organic matter (OM), crude protein (CP), ash components of
composited samples of feeds, feed refusals and feces from each bull and period were analyzed
using method described by AOAC (1990). Cell wall components (neutral-(NDF) and acid-
detergent fiber (ADF)) were analyzed using method described by Van Soest et al. (1991). Gross
energy of all samples was determined using adiabatic bomb calorimeter. Metabolizable energy
(ME) content of feeds was estimated using the equation of ME = 0.82*DE as proposed by NRC
(1996). Urine samples were analyzed for DM and N using method described by AOAC (1990).

Statistical analysis

Experiment one, an analysis of variance of the mixed model effects as described by
Littell et al. (1996) was used. The treatment effect was considered as fixed effect while the
square, period and animal effects were assigned as the random effect. The statistical model was:
Yija = 1+ (SQUARE); + (PERIOD); + (ANIMAL)+ (TRT): + €, where Yija was observed variable; p
was the grand mean; (SQUARE); was the mean effect of the ith square; (PERIOD); was the mean
effect of the jth period, (ANIMAL)x was the mean effect of the kth bull, (TRT); was the mean effect
of Ith treatment and &ju was the residual error. Orthogonal polynomial (linear and quadratic
effects) responses on increasing levels of PKC supplementation were tested by single-degree-of-
freedom (Muller and Fetterman, 2003).

Experiment two, an analysis of variance of the mixed model effects as described by
Littell et al. (1996) was used. The treatment effect was considered as fixed effect while the block
effect was assigned as the random effect. The statistical model was: Y;; = pu + (BLOCK); + (TRT); +
&ij, where Yiju was observed variable; u was the grand mean; (BLOCK); was the mean effect of the
ith block; (TRT); was the mean effect of the jt treatment and &; was the residual error.
Orthogonal polynomial (linear and quadratic effects) response on increasing levels of PKC
supplementation was tested by single-degree-of-freedom (Muller and Fetterman, 2003).

Data from the experiment one were incorporated into the experiment two using for
mathematical estimation of nutrient requirement for maintenance and growth of Thai
indigenous bulls. Simple linear regression was analyzed to determine the y intercept and the
slope of the relationship between ADG and nutrient intake. The procedure was described by
Muller and Fetterman (2003).

Results and Discussion

Chemical composition of grass and PKC

Table 1 presented the chemical composition of whip grass and PKC used in the
experiment one and two. The chemical composition of grass and PKC of both experiment were
mostly the same. Like other tropical grass, whip grass contained more cell wall and less CP
compared with temperate grass. This finding was in agreement to the reports of Chobtang et al.
(2008b), Boval et al. (2007), Isuwan et al. (2007), Arthington and Brown (2005) and Achemede
et al. (2000). These authors found the early maturation of tropical grass. Additionally, The
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chemical composition of grass in this finding was comparable to the report of Chobtang et al.
(2008b). Crude protein content of grass was not lower than the lowest level that affected the
ruminal microbial activity (Minson and Wilson, 1980). PKC contained chemical composition in
the same manner presented in the tabular value of WTSR (2008). This might be because the
capacities of almost all of the palm oil processing industries as well as the plantation
management in Thailand were comparable.

Table 1. Chemical composition (% of DM) of experimental diet in experiment one and two.

Components Hemarthria compressa 0il palm kernel cakes

Experiment one

Dry matter (%) 21.50 95.09
Crude protein 8.88 16.36
Ether extract 1.45 12.52
Ash 5.53 5.47
Neutral detergent fiber 68.32 74.63
Acid detergent fiber 35.69 44.60
Gross energy (kcal/gDM) 4.33 5.05
Experiment two
Dry matter (%) 20.60 88.58
Crude protein 10.17 15.20
Ether extract 2.70 10.99
Ash 5.93 5.41
Neutral detergent fiber 67.90 76.44
Acid detergent fiber 36.30 44.84

Intake and apparent nutrient digestibility

Dry matter intake and apparent nutrient digestibility of the experiment one are
presented in Table 2. Increasing levels of supplementation resulted in reducing amount of grass
intake when scaled into metabolic body size (LW?%75) or % of live weight (%LW). In contrast,
total dry matter intake was increased in accordance with PKC allowance increased.
Nevertheless, the animals from the supplemented group consumed PKC less than the
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expectation. This might be because of less palatability of PKC (Carvalho et al., 2006). Chobtang
et al. (2008a) reported that Thai indigenous cattle consumed solely fresh whip grass ad libitum
at values ranked from 79.11 to 81.90 g/LW°75/d. Due to PKC contained reasonable crude
protein levels, animals received linearly more crude protein as increasing levels of
supplementation. The digestibility coefficients of grass and PKC were comparable but grass
contained lower metabolizable than that of PKC. Apparent nutrient digestibility coefficients of
grass were comparable to the report of Chobtang et al. (2008a). This might be possibly because
whether Thai indigenous cattle had high capacity to digest roughage or this grass was easily
digested.

Nitrogen balance determination

Nitrogen ingested, excreted and retained of animals in experiment one was depicted in
Table 3. Increasing levels of PKC supplementation resulted in increasing levels of nitrogen
intake, excreted in feces and retained. In contrast, nitrogen output though urine was not
responded to increasing levels of PKC supplement. From this prospective result, Thai
indigenous bulls fed fresh whip grass and supplemented with PKC should grow better than non
supplemented group. From the nitrogen retention data, it should be argued that the animal
consumed nitrogen less than the requirement. Vasconcelos et al. (2009) stated that nitrogen
retention might have not been increased if the requirements of crude protein were met.

Table 2. Least square mean of intake and apparent nutrient digestibility coefficients and energy
content of diet consumed by Thai indigenous bulls in experiment one.

PKC supplementation (%LW) SEM#* p-value
Nil 0.5 1.0 Linear Quadratic

PKC

kg/d 0.00 0.95 1.58 - - -

g/LWo75/d 0.00 14.94 23.62 - - -

%LW 0.00 0.38 0.58 - - -
Grass

kg/d 4.29 3.79 3.75 0.40 0.12 0.41

g/LWo75/d 67.24 59.19 5536  4.82 0.02 0.52

%LW 1.69 1.48 1.36 0.12 0.02 0.63
Total DMI
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kg/d 4.29

g/LWo75/d 67.24

%LW 1.69
Total CPI

kg/d 0.41

g/LWo75/d 6.39

Digestibility coefficient (%)

DM 67.04
CP 64.67
NDF 68.86
ADF 58.34
GE 65.25
DE (kcal/kgDM) 2,823
ME (kcal/kgDM)2 2,315

4.74
74.13

1.86

0.52

8.13

65.54
65.39
67.49
56.76
65.03
2,902

2,380

5.33
78.98

1.94

0.62

9.20

67.92
67.27
70.14
61.22
68.16
3,102

2,543

0.35

492

0.13

0.05

0.71

2.64

2.10

3.60

3.54

2.68

133

109

<0.01

0.04

0.12

<0.01

0.01

0.72

0.38

0.58

0.38

0.24

0.04

0.04

0.77
0.79
0.74
0.80
0.61

PKC1
0.37 64.78
0.81 70.85
0.34 67.60
0.30 59.26
0.41 69.61
0.51 3,515
0.51 2,883

1 estimation for PKC digestibility coefficient calculated by different method using values of non-

supplemental treatment as referent values (average from both supplemental treatments),

2 ME = 0.82*DE (NRC, 1996). #SEM = standard error of the mean (n = 4)

Table 3. Effects of increasing levels of PKC supplementation on nitrogen balance (g/d) in Thai
indigenous bulls in the experiment one (least square mean).

PKC supplementation (%LW) SEM#* p-value
Nil 0.5 1.0 Linear = Quadratic
Intake 65.34 83.16 99.29 7.25 <0.01 0.82
Feces 23.21 28.63 32.33 2.48 0.04 0.79
Urine 19.55 18.33 21.42 3.68 0.59 0.48
Retained 22.58 36.21 45.55 3.35 <0.01 0.52

#SEM = standard error of the mean (n = 4)
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Animal performance

Final live weight, average daily gain and feed efficiency were depicted in Table 4. There
was the same fashion of dry matter intake found in this experiment compared to experiment
one. Animals supplemented with higher levels of PKC performed higher productivity than the
lower groups. Animal in PKC supplemented at 1.0 percent of LW gain more weight than 0.5 and
nil supplementation group of 11.75 and 42.00 kg, respectively. This was because animals in this
group received more nutrients, crude protein in particular, than the lower groups. Thai
indigenous bulls in 1% PKC supplementation group of this finding grow as same as those are fed
by total mixed ration contained 7.3% CP that was reported by Pimpa et al. (2008). Whip grass
contained high digestible nutrients (Table 2) might be supported animal performance. Chobtang
et al. (2008a) also reported highly digestible dry matter and total digestible nutrients for this
grass.

Table 4. Effects of PKC supplementation levels on productivity of Thai indigenous

bulls in experiment two (least square mean).

PKC supplementation (%LW) SEM# p-value
Nil 0.5 1.0 Linear Quadratic
Initial LW (kg) 141.50 144.75 145.75 7.69 - -
Final LW (kg) 170.25 203.75 216.50 10.44 0.02 0.43
Weight gain (kg) 28.75 59.00 70.75 5.82 <0.01 0.23
ADG (kg/d) 0.16 0.33 0.39 0.03 <0.01 0.23
ADG (g/LW0°75/d) 3.79 6.97 8.18 0.57 <0.01 0.20
Feed efficiency 0.06 0.11 0.12 0.001 <0.01 0.06
FCR 17.44 9.10 8.49 1.14 <0.01 0.03
Intake
PKC
kg/d 0.00 0.63 0.98 - - -
g/LWo75/d 0.00 13.42 20.35 - - -
%LW 0.00 0.37 0.56 - - -
Grass
kg/d 2.71 2.24 2.33 0.06 <0.01 <0.01
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g/LWo7s5/d 63.69 48.31 48.63 1.43 <0.01 <0.01
%LW 1.83 1.35 1.34 0.06 <0.01 <0.01
Total DMI

kg/d 2.71 2.88 3.31 0.12 0.01 0.41
g/LWo7s5/d 63.69 61.73 68.98 1.74 0.78 0.78

%LW 1.83 1.72 1.90 0.06 0.42 0.09
Total CPI

kg/d 0.28 0.32 0.39 0.02 <0.01 0.73
g/LWo75/d 6.48 6.95 8.04 0.24 <0.01 0.34
#SEM = standard error of the mean (n = 4)

RHMSE
0.3423

Figure 1. Simple linear regression between digestible protein intake per metabolic body size
(dcpimbz) and average daily gain per metabolic body size (adgmbz).
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Figure 2. Simple linear regression between metabolizable energy per metabolic body size
(membz) and average daily gain per metabolic body size (adgmbz).

Estimation of protein and energy requirement for maintenance and growth of Thai
indigenous bulls

Simple linear regression was used as a tool for estimating protein and energy
requirements for maintenance and growth of the animals (Mandal et al., 2005; Paul et al., 2003
and Solis et al.,, 1991). Relationship between animal daily gain and nutrient intake, both were
scaled into metabolic body size of the animals, were present in Figure 1 and 2. The y-intercept
value was considered as nutrient requirements for maintenance and the slope of the simple
linear regression was claimed as nutrient requirements for weight gain. Our finding showed
that digestible protein requirements for maintenance and growth of Thai indigenous bulls
confined in the crate were of 3.13 g DCP/kg LW?75/d and 0.25 g DCP/g LW gain, respectively or
equal to 5.17 g CP/kg LW%75/d and 0.31 g CP/g LW gain, respectively. Metabolizable energy
requirements for maintenance and growth of bulls were of 126 kcal/kg LW?75/day and 4.81
kcal/ g LW gain, respectively. These values were comparable to the finding of WTSR (2008).
Estimated crude protein requirement of this experiment was higher than that reported by
Senarath et al. (2008). Difference in animal phenotype and feed regime might be effected the
results.
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Conclusion

Base on the results of this finding, it may be concluded that whip grass can be utilized
efficiently by Thai indigenous bulls and it was an alternative source of high quality roughage.
PKC was a good source for energy and protein supplemented to confined bull production but
the main constraint was non-palatability. The bulls were reflected positively to increasing levels
of PKC supplementation. Estimation of protein and energy requirement for maintenance and
growth from this experiment were of 3.13 g DCP/kg LW075/day and 0.25 g DCP/g LW gain,
respectively or equal to 5.17 g CP/kg LW¢75/day and 0.31 g CP/g LWgain, respectively.
Metabolizable energy requirement for maintenance and growth of bulls were calculatedly
presented of 126 kcal/kg LW075/day and 4.81 kcal/ g LW gain, respectively. Even though, PKC
could be supplemented solely to the animals, it should be mixed with other feed ingredients to
increase palatability.
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