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Evaluation metabolizable energy of Purple guinea grass

(Panicum maximum TD 58) in beef cattle

Suwannee Kaskamalas’ Wanna AngthongZ/ Suranan Noi-uthai”
Abstract

Metabolizable energy of Purple guinea grass in two cutting ages, 30 days and
60 days were evaluated at Khonkaen Animal Nutrition Research and Development
Center and Feed and Forage analysis section during October 2007 — August 2008. The
Nutrient digestibility was determined in four Brahman cattles with 400 average body
weight by total collection and methane gas from respiration was measured by
indirect calorimeter with ventilated hood for metabolized energy evaluation. The cattle
were housed individually in metabolic cage with water available at all time. Purple
guinea grass hay supplemented with mineral block were given to the animal as a
sole diet.

The result revealed that the chemical composition of Purple guinea grass hay
30 days cutting age such as protein, NDF, ADF and Lignin were 9.07 73.28 42.24
and 4.43 percent of dry matter, respectively . The nutrient digestibility of dry matter
organic matter protein, NDF and ADF were 59.28 61.00 61.70 61.81 and 57.46
percent, respectively. Total digestible nutrient (TDN) was 57.41 percent and
metabolizable (ME) energy was 8.19 MJ/Kg.DM.

The chemical composition of purple guinea grass hay 60 days cutting age
such as protein, NDF, ADF and lignin were 7.16 77.31 42.79 and 3.82 percent dry
matter, respectively. The nutrient digestibility of dry matter organic matter protein,
NDF and ADF were 51.64 53.15 52.38 54.38 and 49.88 percent, respectively. TDN was
49.80 and ME was 7.19 MJ/Kg.DM.

Keywords: Purple guinea grass, metabolizable energy

Registered No.: 50(1)-0114-011
“Feed and Forage analysis section

“Khon kaen Animal Nutrition Research and Development Center
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N5z ihlaaizvedausaziluinszimusnalulasou wazya
anunluansngin lulnsiau waginguia (Dry Matter, DM) dauyjauﬁumsmmsﬁiﬁ DRIy
A5189lae38 Proximate  (AOAC,  1996) Litevndiutsznouviaadl  1dud annudiu
(Moisture) TUs@Aunenu (Crude Protein, CP) lasis (Ether extract, EE) L?J.E]GLEJMEHU (Crude
fiber, CF) 11 (Ash) aslulawnsaiigeslsdne (Nitrogen free extract, NFE) wa Detergent
analysis (Van Soest et al, 1991) leun Belediliazaresluansazarefilunats (Neutral
detergent fiber, NDF) Jelefiliavaneluanszanefidunse (Acid detergent fiber, ADF)
wag andlu (Acid detergent lignin, ADL) LLazﬂwﬁaaéNﬁiﬁnmﬁgﬂ;ﬂaLLasﬁam’wmaﬂmm’as

funvnasnulaeltaias Bomb calorimeter wuu adiabatic

n159auAa (Indirect calorimeter with ventilated hood) vinnisuseliunsauiunns
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afueulaeenled uariimulueinia uazlu chamber waudsulunng 4.5 uidl aaeedieTu enuiu
2917381 9.00 . — 9.30 . axiTavszs chamber ilevAnuare1AT 90N warlviorns nieuviai
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- ME (MJ/kg) = nsmdluamns - smiliaia v snmilitasme v snmiluiesiom

USuauemnsiniu (nn.)

DE (MJ/kg) = mianulupvnsiiiu - wdssuiluya

USuneue1msnnu (nn.)

| Ay v 1 a & Y
LLa@IQﬂ']‘V]‘l@IQ']ﬂﬂ']LQaEJGU@QIﬂVlﬂa@QWQ 4 a7

NaN1SNAaBILazIANTAl

a ad 4

dauusznauniativananulEsiqau

% =

31ndeyaluniasiedl 1 wudn narAulldiawriaeny 30 Ju Tdnguie 85.73
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Wasifud v3awhdullanudy  14.27 wWesidud TlUshiu 9.07 wWesidud dadunauia
ANINA drungAudidiawiveny 60 Tu daudu 16.74 Wesidud el inguiis 83.26
WesduABegenIunsgIuiivwis (nesesdnd, 2547) invuainaisdmnudulaiiu 15

Y a =
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audsgnauniaad (%0n dry basis)
30 60
QUi (Dry Matter, DM) 85.73 83.26
dunTing (Organic Matter, OM) 93.18 92.44
1UsAumeu (Crude Protein, CP) 9.07 7.16
o (Ether extract, EE) 1.51 1.02
Wolemenu (Crude fiber, CF) 36.60 37.35
101 (Ash) 6.83 6.24
aslulawmsadideslsine (Nitrogen free extract, NFE) 46.01 46.91
elefiliazaneluansazaneilunans (Neutral detergent 73.28 77.31

fiber, NDF)

A1519% 1 (59)
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, . 918N155ANEY(3)
Auusznaunaad (%0n dry basis
30 60
Feledldavaneluasazanefidunse (Acid detercent 45.99 42.79
fiber, ADF)
aniiu (Acid detergent lignin, ADL) 5.77 3.82
WHUTIU(Gross Energy, GE) 10.33 9.20

U3unaw TUshAu NDF ADF wagdniiu Tungfulldihwisiions 30 uag 60 Tu 31nn1s
naaed nud darlndiAgsteyanuanslunisenuainisdavusvesingivemisiaiie
ANZYINUIAVINNINTFIUD I SER ILABLEDDIUTEmAlME, 2551) dauAINEIIUTIN (GE)

WU v NUHENIU01E 30 Tusay 60 TullA1 10.33 wag9.20 MJ/kg.DM mua1siy
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iy Felsnatauisiinuldifienuduiustuuiuin NOF Taeidlethen NDF vamd
é’ﬁLLamﬂumiwﬁ 1 WAIUIURINENNTS Intake potential = 120/%NDF (Undersander,
2003) wuii fldvindu 148 waz 1.40 snuddiu vugfidinisgenldveainquiteded
Auduiusiuysina ADF oA ADF 91nm151991 1 induiadaeaunis %DDM =
88.9-(0.779x%ADF) Wui1 Sewsiniu 53.07 waz 55.57 delndifesiunadildannnisnaaesii
soidu Tunnsdaliemsuiladelvivssans ammiuty Suuilduesldaunmssnaiiiides
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A studies on production cost and pasture management of Purple guinea grass

by Smallholders in Ban Kwang , Yasothon Province
Supawanchack-kri Donsawai'  Wattanawan Srisomporn * Paiboon Polboon’
Abstract

A study on Purple guinea grass cultivation (Panicum maximum TD 58) to sale of
smallholder farmers in Ban Kwang, Muang District, Yasothon Province. A total of 45 farmers in
Ban Kwang were surveyed using interview-based questionnaires during April — May 2008. The
results were as follows. The most of range of age, farming labor, experience in grass cultivation
and size of cultivation area were 31 — 40 years of age, 2 persons, 5 — 6 years and 1 — 2 rai,
respectively. Transplanting of old young seedlings, the distance between two rows is maintained
at 50 cm plant spacing 30-50 cm. Removal of weeds at one month after planted. Cutting interval
were 15-30 days. There are three water sources used for cultivation includes irrigation water,
groundwater and rain. In the first year, fresh forage yields of grass irrigated with the irrigation
water, groundwater and rain were 42,460 ; 45,017 and 17,740 ke¢/rai; in the second year were
62,210; 53,278 and 26,870 ke/rai, respectively. In the first year, production costs of grass irrigated
with the irrigation water, groundwater and rain were 8,586.08 ; 9,181.40 and 4,446 baht/rai; in the
second year were 8,552.25; 9,338.61 and 3,985.85 baht/rai, respectively. In the first year, retun of
investment of grass irrigated with the irrigation water, groundwater and rain were 67,841.92;
71,849.20 and 27,485 baht/rai; in the second year were 103,425.75; 86,561.40 and 44,380.15
baht/rai, respectively.

The major constraints of Purple guinea grass cultivation of farmers were lack of labor,
insufficient water in irrigation canals during off-season rice cultivation, high costs for fuel oil for
groundwater pumping and precipitation deficit. Demand of livestock farmer were factor of

sustainability of Purple suinea grass cultivation of farmers.

Key words: Purple guinea grass, forage yield, production cost

Registered No. : 51(1)-0214-044

- Yasothon Animal Nutrition Development Station, Khumkeunkaew District, Yasothon Province

4 Nakornratchasima Animal Nutrition Research and Development Center, Pakchong District,
Nakornratchasima Province

* Roi-et Animal Nutrition Development Station, Suwanapum District, Roi-et Province
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Effect of ensiled oil palm fronds levels in total mixed ration for goats.
Vo L1/ ) by 3/
Kabouan Intarak  Chit Yutawaravit Chakri Ted-arsen =~ Somsak Poathong
Abstract

The experiment was conducted to determine the effect of ensiled oil palm
fronds levels in total mixed ration for goats. The trial was conducted at Chumphon
Animal Nutrition Development Station, Thasae District, Chumphon Province, during
October 2007 — December 2008. Fifteen male weaned goats crossbred with initial
weight of 1559 + 2.19 kgs. were arranged in dietary treatments using complete
randomized design (CRD) with 3 treatments 5 replications. Which were 3 levels of oli
palm fronds : 20 30 and 40 %. Goats were kept in individual cage of 1x1.5 m. The
goats were fed with 3 % of body weight. The experiment was lasted 129 days.

The results showed that differed of ensiled oil palm frond level in TMR
effected on average dairy gain, ADG (P<0.05); group 1 is the best, but did not effect
on intake and crude protein (P<0.05). Feed conversion ration was significantly
differed in group 3 compare with group 1 and group2. Thus using of TMR composed
of ensiled OPF 20% as a roughage was appropriate for male crossbred goats, which

ADG was 135.36 ¢/d and FCR was 7.16.

Keywords: oil palm fronds, total mixed ration, Native Goats Crossbred

Registered No.: (51)(1)-0214-047

v Chumphon Animal Nutrition Development Station, Tha Sae District , Chumphon Province

# Suratthani Animal Nutrition Research and Development Center, Tha-Chang District,
Suratthani Province

¥ Livestock Technical Development group, Department of Livestock Development, Bangkok
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Verification on use of pangola grass hay and supplemented with concentrate
for beef cattle with smallholder farmers

v

Autsawin Saichuer * Sutat Soontronwat ¥ Kaboun Intarak # Somsak Poathongy

Abstract

This study aimed to investigate feeding program of feedlot beef cattle by use
of pangola hay and supplemented with concentrated for replaced pineapple peel
during shortage period. The verification were conducted and demonstrated in 4 farms
of smallholder farmer in Prachuapkhirikhan province. 5 feedlot cattles of each farm
free accessed to pangola hay and supplemented with concentration about 6
ke./head/day. Verification period was 4 months and the farmers were questioned to
problem and opinion of the feeding program at the end of the verification.

The results showed that cattle fattening of 4 farmers have average 9.15
ke/head/day of total dry mater feed intake, pangola hay was average 5.24 kg
/head/day and average 4.65 kg/head/day of concentrate feed. The verification found
that feed conversion ratio 13.36 and average daily grain 745 g/head/day. Throughout
the test found. Total cost of fattening. 14,792.25 on average per farm as feed cost
per 1 kg weight gain with a mean of 85.42 per day will profit from the sale of cattle.
Average of 1,965 baht/head. Final verification, questioned to farmers found that were
satisfaction with the use pangola hay with concentrate supplemented for replace the
pineapple peel during shortage period and expensive, In terms of feed cost,

management used as feed cattle and the profit was satisfactory.

Keywords : pangola hay, concentrate, cattle fattening, smallholder farmers

Registered No.: 51(1)-0214-054
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Evaluation metabolizable energy of

Dwarf Elephant grass (Pennisetum purpureum cv. Mott) in beef cattle

Phrawphan Khuamangkorn ' Wanna Angthong ’

Rumphrai Namsele ? Jantakarn Arananant
Abstract

The study was carried out at Khon Kaen Animal Nutrition Research and
Development Center during October 2007 to September 2008. Three lots of Dwarf
Elephant grass, cutting at 30, 45 and 60 days after regrowth were dried in sun to
make hay. These grasses were produced by farmers in Kalasin province using waste
water from the tapioca starch factory to irrigate pasture. Nutrient digestibility and
metabolisable energy (ME) content of the grass was conducted in 4 Brahman cattle,
using 3x3 latin square, and determined by total collection and respiration trial using
indirect ventilated head hood.

Dwarf Elephant grass hay cutting at 30, 45 and 60 days contained 16.49, 14.24
and 12.1 % protein content. Nutrient digestibility including, organic matter, protein,
ether extract and NDF of the grass cutting at 30 and 45 day were not different
(p>0.05) with the average value of 70.54, 68.24, 48.55 and 80.27%, respectively, and
higher (p<0.05) than those of 60 day grass which contained 64.7, 55.27, 18.38 and
74.45 %, respectively. However, total digestible nutrient (TDN) of the grass in each
cutting were not significant different, ranging from 55.8 to 60.3%. The value of
digestible energy and metabolizable energy content of the grass in each cutting age
were also not significant different, ranging from 10.02 to 10.67 and 7.93 to 8.48
MJ/kgDM, respectively.

Keywords: Dwarf Elephant grass hay, nutrient digestibility, metabolizable energy
Registered No.: 52(1) - 0214 - 046

" Nakhonratchasima Animal Nutrition Research and Development Center.
? Khon Kaen Animal Nutrition Research and Development Center.

’ Livestock Academic Development Group, Department of Livestock Development
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Tuwsazdrswesmsveasdldszezinauiu 19 Tu wiadufanssusegdsll

o o

Tui 1-12 WuszegmsuSuanmdad (12 Ju) Iegluszey 10 Tuusn iladunar  wilesuase
whswuuliud (ad libitum) e Tausunansiuls vewmguudesuasy (voluntary feed intake ,
VFI) Taensliermsasuddiiiuiuay 2 a5 wwazdu a1ntulutag 2 Juaavie Saaausuname v

A A ¢ = < a avyag o 9 v = 2 v
widtawiies 90 Wesidudvesunanisiuldiud dielilvilemsmdelusseviiutoya

Jun 13-19 Wuszesiiudeya (collection  period) 1daan 7 Tu lngtiladunenyaaes
(Metabolic cage) Fadunansngaiielii azainsenisiiuyauazdaanela suniaenazilug fifivie
anamaanaumelaladietluinuia lnenglugasisisenns uwaslulifusaeaiian lusseziliinng

JuiinUsunanisiuemng Usunaa waztaanizvedladused et mafivyaszifivaniiuiudivle

ge wadrthunldsinludaiitedain dutlaanizazifivaniiunenfiainlvaaviswazin1vus 5995ULa0
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a

thuwilddsildnsadasBnidudu 40 Wedldus (150-200 Haddns) Wil pH 2-3 tedesfunisgayide
lulmstau inmaifudusegaemsiild saniiduyauazdaansvodaifumeissunn 10 Wesidusd
vonimtinfismuaidnideoeninluusas ufulilugidu (4 ssmwaiua) uazdoduganisnaassluus
azs hyauazaanzvedaiiuliluwsias Sudhumanlidniudused lnonaududndiunuyinm
fanelunsasTu nswasyaveslaudazilnlafiiay 2,000 nu uazdaamelvladase 1,000 ndu Nnthi

UnafkaudiuRu dildeufionmnll 60 enwaden udduihlluadiolinsizriasdusenoumaad
nsaATedIuUsznaunaAll

degadaanizeedansazdilydiasmevimvTinalulasiaunasyaantluiasizin

lulasiaunazdnguis  diudiedrayawis wazesily diludmsgidiudsenaumaniilagis
Proximate lawn nguis 11 avudu ledu @elenenu uwaglusiu (AOAC, 1996) uag Detergent
analysis laun 18als ADF NDF waz ADL (Georing and Van Soest, 1970; Van Soest et

al,1991) uarAINasIuTIN

AwuAlnvuengesls vemaulesuaszargiequasusiasyisvedlauiaziilngldans

Tnwuziigesld (%) = Yunalamuyiiiu - YVanalawugluya x 100
USanadlnanediny
warlnvueiigosldimun (Total Digestible Nutrition, TDN) snusunisves McDonald et

al. (1995) @il TDN = (DOM x %OM)/100 +(DEE x 1.25 x %EE)/100

o

Toei DOM #ousuniduvSeingiigesld (Digestible organic matter) way DEE Aslusiuil

goela (Digestible ether extract ) muaau
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nmsAneAmasnulduselevdld (Metabolizable Energy, ME)

yinmsuseliunseununsinan1sgeslavadlnsurlagyinnisiausunawiaainnismelaveala

1%

Tugssveziivdoyadiay 3 u llssnnsedieanunsadauialinsiay 2 d msinlsunauiavedlaay

aufianianeginuninvesnennaaes lnedlyadnluamusiiuneiiednliduiivedlasgnielug

anududuveiaeandiau asusulasenlyd uaziiinulueimea uazlu chamber nyudeulunng 4.5
unit naearieiy sncfutiaaan 9.00 u-9.30 u. wlnUszy chamber LiievhANuAzeINI1991MT Way
Tsfens wiousievhns calibrate in3esTadeufansgiu MunUinauiaoondauily Uinuuda
afueulasenled uasufaiimuanaumelavedaudaziainanadevesnmsianaiadusetu i
fhegrsemsitlil saayauaraanizvedlausiasia undsenlagldiedos Bomb  calorimeter

wazA A ME 19gns

ME (MJ/kg) = ndanulupmnsiiiu - wasnuluga — wdsnululaans — ndsnunuiativm

Ysunaenysannu (nn.)

DE (MJ/kg) = ndsnuluninsiiiu - wdamiluya

USunaenysynnu (nn.)
a ¢ v
nsAATIvidaya

Uszananauayliaszideyalngds Analysis of variance (ANOVA) ¥4 3 x3 Latin
Square Design LazlUTuULgUANLANAI8IALAAELABAS Duncan’s New Multiple

Range Test (DMRT) Taglalusingu SAS (1989)
NANNSNAABILAZI1TA]

duUszNaUN ATV IR ULTE AT

d1uUsENoUNINATTOIRE LU TYT LATEUAILAAININANTIST 1 WU les

[ LY

waszwnafldlun1snaaestl dnseauaAMAImaNLINSTIUNYWAY (nNTuUAdR, 2547) ke
v & v Y aAa N A a = & 1 el o = I a s & &
Fodunguisilnuning fwida laeliauiueglunaugiinvuemsliiu 15 1Wesigud
wasilusAuneugadia 12.1-16.49 Wosidud lnevafidaiongaau Juuiltuinazilusiu
aad way Hilelefiaadu Aelilusfunervanasain 16.49 wWesidud \u 14.24 way 12.1
Wasidud waziivSunandele NDF iinauan 59.69 1Wu 66.54 uaz 76.37 Wesidusd loany

nsfameLLTW 910 30 Ju 1 45 way 60 Ju auEdv
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Uiunaldsfuvomgiudeduasedldlunimaassi duiidoudisgenn e
Wisuiisuiudeyavgiudefuassiuandlumsnsamamslasugvesingivemnslade
(ﬂmsﬁwmuﬁ]’mﬁwmmgmmmié’m’iﬁmLgaqmaqﬂiszﬂlwa, 2551) GefiUsunalusiu 12.8
£ 25,108 2.7 uay 10.4 = 2.1 Wedldudveaimguiis lunghiuleunszandaiony 30
45 uay 60 Junuddu msfivgiudefuastlunisvaaestilusfufigann oradumnsy
Fundhineesnswantegldiiediriunsiiiaanlsanuutiaiudlends fnsddestinse
LLanzfj’lasmaﬁﬂLamanm 7% Fahideannlssnuasivsinalulpsiou eaws (P,0s)

uae Inunadey (K,0) 0.55, 0.0034 Lag 0.054 Wasiius muaaiu (2315500 wazanly, 2556) 39

v o
o A

~ wa A + 1% 9] E N s A - v A
NﬂmaN‘UmLWN@UQSUWWW?@NQ‘L%QWU u@ﬂfﬂqﬂumﬁyqLu'UEJiLLﬂszVIELGﬂUQ'Wuvma@ﬂul,ﬂuwiy']w
<& a | v v & P | A v v Y av Yo a a
AuRelugegauds (nuaius-Suiaw) Fadudrninglndr nghladnasiinunindinia

Yy add o | = ] & g
‘VIQJ/’WILﬂ‘ULﬂEJ’ﬂ‘L!GU’NQ@EJHG?JQMQJI'WSIG]LTJLLaSLLﬂLi’J

M1319% 1 AAelnvuz v wlesuATEueeNe 30 45 uar 60 Ju

MRS 219n157n(Tu)
30 45 60

% Yngusks (Dry Matter, DM) 86.92 86.17 87.70
% TsAunenu (Crude Protein, 16.49 14.24 12.10
CP)

% lagiu (Ether Extract, EE) 1.42 1.14 0.78
% L'?J@IWEHU (Crude Fiber, CF) 28.16 29.75 38.46
% 10 (Ash) 20.36 17.63 11.91
% NFE (Nitrogen Free Extract) 33.57 37.24 36.75
% NDF (Neutral Detergent Fiber) 59.69 66.54 76.37
% ADF (Acid Detergent Fiber) 37.38 41.41 50.55
% ADL (Acid Detergent Lignin) 4.39 7.73 5.60
GE (Gross energy) , MJ/kgDM 15.42 15.81 16.70
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anseaelavaslnvuzraznasaulduselovile

nnshilafunguulesiuaszuiia 91gn158n 30 45 uag 60 U aE1RANT WU
Usunadnquitanlafuleivindu 6.15, 6.10 uaz 6.2 Alanfudefunudrdu Anlu 1.28

1.26 waz 1.26 Wasi@uiuasiviing amudisu (115799 2)

M15197 2 USinalnvuzuasndsnuigesldvemgiudesuasswiadniiony 30 45 uay

60 1
8NN YUE 219N158A ()
30 a5 60
U3u1eun195nUa1%13(DMI)
keDM/day 6.15 6.10 6.20
% of BW 1.28 1.26 1.26
Tnwuziidesld(%)
Jngquits (DMD) 66.02" 69.86" 60.53"
SuvideTg (DOM) 68.95" 72.13° 64.76"
1UsAu (DCP) 69.33° 67.15° 55.27"
Jeleweu (OCF) 80.88 78.81 75.82
Tusfu (DEE) 53.66" 43.44° 18.38"
TulnsaundiSnunsn (ONFE) 58.82° 69.58° 55.62°
.fale NDF(DNDF) 79.70° 80.84° 74.45°
{fale ADF (DADF) 73.22" 76.83° 69.70°
Tnvusdigosldsin (TDN) 55.86 60.03 57.32
USuauwaeeau (MJ/kg)
waaufigesls (OE) 10.05 10.67 10.02
wasuilaUssTovils (ME) 8.20 8.48 7.93

mnew : favnidnusneiuiiuegluwuinsukansinlianuuansisiuegiided Ay
(P<0.05)

O O =S 0 % a = A a A a
widweildlunisnaaesiazdaiunguniauninaundeadn uiuTuiunisiu
lpdleandy WewlSeuiisuiudeyavesUsemeawnnui (Alberta, 2004) arinualiiin Ty
nsfinlaegluszernisasqiivle asagiuiiremsdninuaindiunana b 1.8 - 2.0

7 7
v v a

s & ¢ - Y] I3 v a A = A v ! )~
LUB ST UAVDIUINUNAD ‘V]\TL!@'V’ULUULW?W%M@WIULT@MU’]’JNUﬁNWmLEJ'E]IEJ‘V]UE)EJﬂ'J']LLa%ﬂJﬂ'ﬁ
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goglanfnivilanulauinniudieisudungrlulaieulsuiunisiulave s e s

Y v

wasylunsneassil InalAssivusinanisiulalusnuneansdus) wu Tungunslnaliiein
91y 82 Ju Auld 1.25 Woesiudvasmind (35501 war Anlg 2549) lungiuiidlag
Wit finfeny 45 Ju Auld 1.5 Wesidud vesmiingy (Issanuagans, 25510) Warne14aT

Y

TﬁLLﬁﬂﬁmqmsﬁm a5 Sy Al 1.32 Woddusueaimiing (Runnsuasanls, 2552)
dmsuenlnvugidesldvemgiudesuaseuis wui vauulosuassuisinieny
30 uay 45 Yu fAnsdesldvesdunieing Wiy lusfu uay 18l NDF filiuandnafiunis
adA (19197 2) AeilAads 70.54, 68.24, 48.55 uay 80.27 WesEuRnmudsu %qqmdwm
ﬂﬁi&i@ﬂlﬂumﬁﬁﬁﬁmﬁmq 60 7ilAn 64.76, 55.27, 18.38 way 74.45 WosEus audey us
Sousefiuulnsusildeslésan (TON) wud1 wdiis 3 o1gn1sdndanitliunnsieiunis
afid InedA1egsening 55.86 - 60.03 vielads 57.64 Wedldud nnsilsifinuunnsiig

'
Y a [ o A

Faauordunszlungidneny 30 uaz 45 Ju dUsuaBunieingdn Ao 79.64 uas

¥

€ @ & o d' a v 1 % d' d'u d' [ aa = [ d'
82.37 LUasLguUn ANUAINULUDIINUDIADUVIIG S TuvrueNnaAdgan 60 Ju LBUNIYING Y

o

3an71 Ao 88.09 Wosidud MatudeUsufiuludn TDN FsdnanaAinistesliuazdndiuves

= o = o

AUNTYIRE V]

q

Tefildanue a3 anafailiunnsneiu
| ! o i v e o U A o ] 1%
dauAndunuI gl suasens 3 01015 TAmasungesla (OF) uae
nasuAldUselevild (ME) Miliunnsineiu lag den DE wag ME ogllutag 10.02 - 10.67
Wz 7.93 - 8.48 MJ/kgDM aua1au  tilaiUsuuiisuiuan ME filaannnisnaaesil guiu
A1 ME MUseiliuluriesliinisleedsinuia Ty 155001 wae Aae (2551) Al uunles
LAY Anfany 30 45 waz 60 Tu (UsAu 13.5 12,5 waz 9.4 Wosidus auaisv) wuind

A1 ME 8.93, 9.05 lay 8.82 MJ/keDM S?iqqquwm ME 7ilaannisvaassiiianiios

Uszdvisnwmaldsunasuluewnsiunasnuldusslevidlfve e wulesuaszuds

UsgAvBnmmaidsundsniluemsvedlaiiungiudeduassuis 01gn1sein 30
45 way 60 Su Widundsnuiidesld (DE/GE) warndarmuildusslovwild (ME/GE) wuindien
WU 64, 67 uay 59 wWeodiud way 52, 54 way 47 wWedudvenduinudgily
AINAIAU Lneddnaiuvas ME/DE winAu 0.82, 0.79 way 0.79 aua1eu Farnaviflndifes

FuA?i NRC (1996) 1891ul3 79 0.8
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M19197 3 USInamasnuiniuuasUssavsnmmsidsund snuvemie il usunsengnsdn

30 45 way 60 U

FENTLNTUE 919N158A (1)
30 a5 60

W&IUTIY (GEKI/kgBW " /day) 892.36 935.46 914.82
w&ssugesls (DEK)/keBW > /day) 568.15" 630.74° 540.68"
ndsulduslevdldME KikeBW */day)  463.35" 501.34° 429.11°
wé’qmuﬁqauuﬁﬂ(w/kgBW *"/day)
1@ 324.02" 300.72° 370147
Jaene 146.03" 44,65 31.75"
whadimu 58.78" 84.74° 79.82°
Uszansnmnisiasunaseulusivng
DE/GE 0.64°" 067" 0.59"
ME/GE 052" 0.54° 0.47°
ME/DE 0.82 0.79 0.79
Urine/GE 0.05° 0.05" 0.03"
Methane/GE 0.07° 0.09° 0.09°

dunsagdendsnilugvuiativu luseninamafanssuiumsiumiluddy wuila
Aungudesuaseuiveny 30 Tu asiinsgardendsulugduiatvuludaduimioendime
a s v A Aa A o= v &g Y] ] Y aa a a
wiesuasze1gnisindue) niwelegendi Feleyailidunisatuayuit nanlnnning &

Waleen agtiwannisiawiainula
asunan1INAGaeY

nn1sAnwIAINITYoulakarnasunlgUselevila ansgnulusuasyuislu

Y a a

lauswisy Ingldngnndnlaginunsnsiugnusiived ming lagldiinainlssnuudeiu

o

s v A

dgvadludmianivdug  lee davgifiany 30 45 uaz 60 Ju UN1nN tavg g

]

il
Wsfiumeu 1649 14.24 waz 12,10 Wesldus vesinguismuadiv

a1

= ! v a6 v a Y a Y
NANIIFANYINUIN Wﬁy}’]LULﬂﬁiLLﬂizLL‘WQV]@"IEJﬂWi@@ 30 ey 45 Nﬂqiﬂﬁﬁug'i/lﬂaﬂ‘l@sﬂaﬂ

A A ::4'

dunsedng Wshuneu ladu wazibole NDF Aldusnsnediu Asdid1aie 70.54, 68.24

'
a

48.55 uaz 80.27 Wasidudmuainu wazgeninainisteslalungidafiensy 60 Nflen
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FIYUKNAIIUIAYFATUNNAIUIDINTEAND U52A1U N.A. 2556 ﬂiil‘ljﬁ!ﬁ(ﬂ’] NIENITINNYATLASEHRNIU



61

64.76, 55.27, 18.38 uay 74.45 1Wasidud auddu usdleuszliudulnausdidesldsu
(TDN) wudwigfvis 3 engnisein dlnvusdisesldsniliunndreiu Aofiiogluds 55.8 -
60.3 Wwasidus drumdsunuii udh udesuasvuiei 3 mgnsdnismdanuiides
16 waudsauildusslevdldliuanssfutuiu Aooglurag 10.02 - 10.67 wag 7.93 -

8.48 wnzyasanlanFutminuia mua1au

AnRnssuUsenia

va o Y o/

Aoz Idovovounszan shvthamiwannewsdniolass  wazidmiiivesannd
fanewnsdninmdus deonsandavmgudesuassdmiulilunumeass fenens
Audifouaeiannasdnivowudy  ivaensandemdeliaiuazaanlunisvaaos s
i iivesaudideuasiaunemsdn funssvdin Wwmihiinendnivnaemesrudisouay

Wawemsdn iveuwnwnvinuntelinuneassnsalidiseqaiwiaes
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LONANTD19DY

nsuUAdnd. 2547, 11RIFIURYOIMNTERTUAS. NBe@IMITARd. LenalTAkuzi N3y

Uadnd nsznsinnuaskazannsal. 22 v,

a Y 3

~ < o £ a a a a v ¢
nuan wiaud, F5edes Wuadan, Ainn yuerdlsn wasdsewa wudiwd. 2538.
A a o aa a | P v N € ) X A
anTnaveInsinidiseraninuazduUssneumnaivemaiudes 3 aneiugluiug
FINIA Toum. W, 122-127. T 518997UKa9UI8U52310 2538, NBI8IUITANT

nsuUAdnd nIEnTINNERTLaTaNNTal.

ANYINIUIAVINNINSEIUR N SAR ILABIEaveUsTmAlne. 2551, AUABINISINTUL

Yaalatie Tuusewalne. TsaRunAdIuIuInen. 193 nn.

a

25584 mﬁaq&uisa , fiNg1ns aunes, [@eIwT? WIeNGUA, 23506an" qﬁfuwwaﬁﬁ’ﬂa LAy

[ o

]
Sy Syaynd. 2556,  n1shUsylegilunmnieieainlseeugnalnnssuuig

Usgianlunisudndendn., wunasduAu: httpy/e-library.ldd.go.th

library/Abstract/ord/Aful/FO17.pdf. 3 funmu 2556.

fuwns waaw $1lws wwdd uavasigns edie. 2552, msUssdiunaAvnelnyue
Yashunvinnsealalawiie. w. 93-106. Tu s1891uNaNUIdeUsEant 2552, naq

91NN NINUAFRT NIEnTINUATLaZaNNTal.

135000 91MaY, astiwl Wewai, ITanl lvevedy, uwisaw wudy. 2549. ANAIMN
Lavuzrasmgunslnauiann1sasgaulaaneiu. u. 315-326. Tu 518971

Ha91uIT8UTEAT 2549, NoI0MITERT NsuUAdRT nIENTINNYRSWAzANNTOl.

9550401 871904, Takehiro  Nishida, $1IWs WL way AUNINS Nadw. 2551 A, A"
wasuldusylesilavesngrAutdduaslulausidu. u. 291- 303. Tu 5189714

Ha91UITEUTEIY 2551.n99919115807 NIUUAFRT NIENTINNUATLAZANNTAL.

955000 9999, WINTINTTAY LASENINT way slns wNda. 25519, Msas19ENNISYINuY

Amdsulduseloailavasman. w. 222- 231. Tu T199uNasuiIdeysednd 2551.

N30 M TERNINTUUATNT NTENTIUNYATHALANNTOL.

andaut VinAs, @IUN0 AvElA WAz BANTI WAANA. 2539. HANARALATAMNINYBINE YN

Louunaviia 2.inwasAnans (ne.) I 30 - 293- 302.

Alberta.2004. Feed test and ration rules for beef cattle. Available source : http://
www.agric.gov.ab.ca/Sdepartment/newsletter. 22/12/2012.
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NavaINslgnvinnszalalaszaudeg v stuyuunenuiading

o

a 1/ aa U Ay 2/ (3 2/ a a =) 1/
N3 LV]ﬂE]’]L%u NUY FIFATNWY  LANETIA dIUND BATIRN YEYLIBIu

nsnaaeliiiingussasdiiiefnwseruiimunzauesnsidndimsealalauissiudiu

13

gmstuuLngiuiiaslny dndunisveassyuung 120 Ju NAudideuasiauiemisdnig

q

51943571 21Ln8v1N1219 M INETI¥YI51H SERinufUNUNITUS 2552 - Hquisu 2552 919
LHUNSVINABILUY Randomize Complete Block Tngldumnguidodlng e enguseanm 4 iou
91u3u 20 i wuseanilu 4 nquq as 5 %1 wiagnguléuomsnivszneusedmimsealalase
omnstuludadndiinaiufio nguil 1 Awimsealaladesay 20: ownsduiesar 80 nguil 2 M
wszalaladovas 40 :01nstufesay 60 nquil 3 Mvimszalalaiesas 60 : emstuTesay 40

wazngudl 4 nwimszalaladevay 80 : mnstuiesar 20 A ua1dv HeawnglunonLuuTLAL?

a 1x 1.5 wns Wneliiuomsuuudud (Ad lbitum) Sunasenn wazussinfeuliunzideiu
AADALIAN
NANTISNAABINUIT VI 4 ﬂfcjuﬁummﬂéfﬁﬂLfluﬁmﬁml,ﬁq 710.75, 810.76, 760.94

uag 700.02 nsudefIneTunNaIy FauanarsiuedsluiidedrAgnieada (p>  0.05)

Aa

Usgansnmnisideusmsiluiwindvesunenguil 4 a0 9.78) Aveninnguil 1, 2 uwag 3 Al

@

A1 5.92, 7.10 uaz 7.10 ag1ailtdedAyn19ada (p< 0.05) dnsIN1siasaLAulaveIwngngun 4 (3
A1 60.84 NusafInaiu) ANdunengun 1, 2 wag 3 i1 101.34, 95.66 uag 93.84 nTusia
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Effects of Stylosanthes guianensis CIAT 184 hay levels with concentrate feed
for

Thai Native Goat fattenning
, Vo , bl 2. v
Chakri Ted-arsen  Pinit sawadiraksa  Seksan Suankool Apichat Boonroungkao
Abstract

The objective of this experiment was to study the levels of Stylosanthes
guianensis CIAT 184 hay cooperates with concentrate feeds to fattening Thai natives goat
,The experiment lasted 120 day at Suratthani Animal Nutrition Research and Development
Center, Tha-Chang, Suratthani, on February 2552 - June 2552.

Twenty male Thai natives goat age about 4 month were randomly allocated in
feedlot in to 4 experimental groups of Randomize Complete Block Design (RCBD). Each the
group receives Stylosanthes guianensis hay cooperates with concentrate feeds as followed
: group 1 Stylosanthes guianensis : concentrate feed (20:80), group 2 Stylosanthes
guianensis : concentrate feed (40:60), group 3 Stylosanthes guianensis : concentrate feed
(60:40) and group 4 Stylosanthes guianensis : concentrate feed (80:20),respectively. feed
the goat in individual cage of 1x 1.5 meter. The goat were fed Ad libitum and there is the
clean water, and piece mineral all the time

The results showed that 4 both of group goats have feed intake 710.75, 810.76,
760.94 and 700.02 g/day that not significant difference (P>0.05) But feed conversion ratio
(FCR), Average daily gain (ADG), Digestibility coefficient of dry matter, Crude protein and
Organic matter of group 4 lower(P< 0.05) than group 1, 2 and 3 respectively . feed cost per
heads of this experiment group 4 (325.0 baht/heads) lower (P<0.05) than group 1, 2 and 3
(578.52 ,561.68 and 442.46 baht/head respectively) Nevertheless, the feed cost to increase
weight gain 1 kilogram of group 3 (41.04 baht/kg) are lower (p<0.05) than group 1, 2 and 3
(47.70, 49.12 and 45.38 baht/kg) concluded that Stylosanthes guianensis : concentrate feed

(60:40) is a low cost and best ration for fattening thai native goat.

Keywords: Stylosanthes guianensis CIAT 184, fattenning, Thai native goat

Registered No.: 52(1)-0214-050
Y Suratthani Animal Nutrition Research and Development Center, Tha-Chang, Suratthani,

# Satun Animal Nutrition Development Station, Khuankalong, Satun,
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Effect of plant spacing and cutting age on dry matter yield on Purple guinea

grass under shade of oil palm plantation
. . . i 2/ . 3/ a/
Apinun Jindaniradool  Kabon Intharuk ™ Apichart Boonreangkaw Jureerut Yhendang
Abstract

This experiment was to determine the effect of plant spacing and cutting age on
dry matter yield on purple guinea grass under shade of oil palm plantation, at Chumphon
Animal Nutrition Development Station, Thasae, Chumphon Province, during May 2010 -
September 2012. The experiment designed was split plot in randomized complete block
with 4 replications. Sub plots is plant spacing 3 levels are 50 x 50 cm., 50 x 25 cm., 25 x
25 cm., Main plots is cutting age at 30, 45 and 60 days.

The result showed that the dry matter yield and hight till affect of cutting age at
60 days more than 45 and 30 days was 694.35 49893 and 321.97 kg./rai oil palm/year,
96.15 85.20 and 69.62 cm. respectively, but not effect branch. In the other hand plant
spacing not effect on dry matter yield. It was found that the plant had no effect on dry
matter yield. But have effect of hight till and branch was 50 x 50 cm. hightest 10.67 and
89.39 cm. respectively. The chemical composition showed that the crude protein (CP)
decreases as the cutting age increases. The cutting age of the 30, 45 and 60 days was
15.82, 13.34 and 12.12 % respectively. NDF at cutting age 30, less than the cutting age at
45 and 60 days in the other spacing. And the age of the 60 days, the NDF decreased when
planted spacing less. ADF at cutting age 30 increated when planted spacing less, but
cutting age 60 the ADF decreased when planted spacing less. And the cutting age 45 ADF
at planted spacing 50 x 25 cm. hightest. Dry matter yield on purple guinea grass under
shade of oil palm plantation non significance on plant spacing 3 level. Summary dry
matter yield non significance at difference plant spacing 3 level but effect of cutting age at

60 days have dry matter yield hightest.

Key words: plant spacing, cutting age, Purple guinea grass, under shade
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ns8 (Gy) Wnndangiuddiildsunazlulasussdunuaunlumeznduddnedanlu
f & | a W & P o oA Y aa
LUAILUUMIY NUULUINITUSEIHUANYUELUUN 2 N1SVAasd AB (1) AALARNAUNY
anwagiunudelsalunduina uay (2) Andenduniiiinisdeslivesinguianiayu
:’1 o v d'cu a = =1 [y d‘ a I3 d' M Yo
nuutaue (1eau; clone) NieaLdanumadaullSeuriisuniulaauiinainuanflulasy
98 (control) lunszanmnaesmeununITnaawuuduauysal
HANISNARRIN 1 wudausadadenlaauilidnuueausiuniuselsaluynd
imadiwiu 2 leaufeanelay 1705 uag 1014 Fuimuranuaniugilasunisaissad
400 waz 500 N58 MUAIAU 198TTIUIUVINLKATBILTA ANUNINLAEAIIULIIVIIUINLKE
15Atouna1 control g HTEdIAYNISEDR druran1TNAaed 2 93nulAau wuNBLaY 0105
uay 1413 MimwInwdaiugfilasunsaiessd 400 1n3d waznuneiay 1014 AN
& o fav vo o & a1 ! v o v \ ! a
winiugnlasunisanesed 500 1038 denisdeslavesinguiiaganin control  ae1ed
WodAyeadd ( 74.53 74.05 74.40 uwaz 72.18 wWesifud auaau) Inglaaunineiay
1413 uwaz 1014 Tdnwaraudumusslsalugaduiniaiintusasnananuivinusisly
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Ad1ATY : N1sNaeug AnTsgeslavasinguis lsalugeduinia nejnfud
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Effect of gamma rays on mutation of purple guinea grass (Panicum maximumTD58)

in brown spot resistance and dry matter digestibility

Sarayut Thaikua" Vichai Puripunyavanich i

Pimpaporn Pholsen” Ramphrai Namselee”
Abstract

The study was conducted in Khon Kaen Animal Research Development
Center during 2009-2011. The objective of the study was to induce mutation in
purple guinea’ (Panicum maximum TD58) for brown spot disease resistance and
increased digestibility by gamma ray. Purple guinea seeds were irradiated by
dose of 400, 500 and 600 Gy of gamma ray. The seedlings of irradiated seeds
and control were ftransplanted in the experimental field by space-planted
method. The plants were separately evaluated in 2 experiments; (1) evaluation
on brown spot resistance and (2) evaluation on dry matter digestibility. Selected
clones were compared with control (non-irradiated seed) in pots by completely
randomized design.

Experiment 1 shown that 2 clones (No.1705 and 1014 from 400 and 500
Gy irradiated seeds, respectively) were resistant for brown spot disease. The
lesion number, lesion width and length of those 2 clones were less than those
of control significantly. In experiment 2, No.0105, 1413 which derived from 500
Gy and No. 1014 which from 500 Gy irradiated seeds had higher dry matter
digestibility than control. Specially, No. 1413 and 1014 showed the higher degree of

brown spot resistance than control and had dry matter yield same as control.

Keywords : mutation, dry matter digestibility, brown spot, guinea grass

Registered No.: 53(1)-0214-025
YFeed and Forage analysis section, Mueang, Pathum Thani Province.
*Thailand Institute of Nuclear (Public Organization) Chatuchak, Bangkok.

3/Khon Kaen Animal Nutrition Research and Development Center, Mueang, Khon Kaen Province.
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A1

wgAuildiag (Panicum maximum TD 58) Jungemsdnianiounil

AanudRyIInslanis tnwasnslleudgnegianinvinsludssmalnglagianizlunin
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= A oA v & = ! I3 v a
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11m1a (brown spot disease) TungAudduaslulsewnelng (@una wag Tau1issa, 2551)
=t = - [ Ao o A v a d’lj I . .
FelsalugaduimaidulsaiidrAganuludng inanesianvefe  Bipolaris oryzae
(Helminthosporium oryzae Breda de Haan.) fidnwazilugeduina sunaunie suly
PP A ~ v & A a aa ) < o
YOUUBNGAVBIWNAT AT Huuatdusinaudnata 0.5-1 Tafuns wnanlnsimuau
UIAUTEH 1-2 X 4-10 TaaLUeS UN@%’&W‘ULLma"LaJLﬁuNﬂam%gﬂvLﬂJ wraziduseslou
AatvanunszInnszanelUuuly dusunisunsszuinveddsatulsieauininanalasved
Wesualumuauuazinluiuwde (nsun1s41a, 2555) dmsun1snsseuntungnuild
dntiuiuuiliuinagvengfiinMewnanniuauevdmansenusenisuandadatlueuaala

Lﬁ@ﬂﬂ’]ﬂﬂ’]i“ﬂ’]@lLLﬂau@"IM’]iﬁﬁJ'}Uﬂmﬂﬂ‘Wﬁ
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I3 Y a a

Usuugsiudnghiudddiaiielidanudunusslsalugediinianduisnisuisfiens

q o
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aldudledgniles whillssanugauddlndnisduiuguuuliondomaniuniubn

<

(apomixis) (Warmke, 1954) n1sUSulgaiugiielminwususiunaiugnssudmiunis

[ ]
[ a1

Anendnvaelnily lneddnaniuganunsavilauaiivuneungeen n1susulgaiuglaenis
wilganilinisnaneug (mutation  breeding)  aludnniadennilsienaazyszau

o & Y o [y [y v e o 6V PN o Y a [y v
ANNdSIla dmsunisuulsaiugivenmsdninenmauieaiiiinnisnatenuglagly
Fedunuunlulszmalvetu ladseaumsfinelivnudn wu vaudesuasy (Pennisetum
purpureum) K @nwuaueu (Brachiaria decumbens) wlAULAN (Funnug, 2544; 31
a3, 2546 ; @ua, 2546 uay @31gs, 2551) usdwlugilunisuiugaiugiieilanvaemu

s

W Aty nsveaesaseil JadumsldsdunuunmienihlingAuddiafansnateiug
Iiidnwauziuniudelsalugaduiniauwasiiainisgeslavesinguriagedu deaglainly
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v
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1 v v A
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[ 1
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- SeuaiSiAase 3 ada
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a A4 v ¢

n1meaai 1 nMsdadanvenuidtiseeiugnalenianuduniudealsalugaduinia

9

1.1 myUszdiuanugunssvadisalusiefunaznmsaadandumigi

Ugnidie (inoculation) Taglé5Udeeliinlselngsssuv@ (natural inoculation)
waUsEiuAUTURTIvelsa tnsduidenluna vesudasAudiuiuiuas 2 Tu Anusiin
Aanansvedlusmussanm 5 wufmns duiniunawmaudasiwnasuwadeiiuiily 10
MIeURINg MAteds warinanuenvessaiivgignsiuiuluas 2 una mAade
nnudndendungn (raw; clone) fINsWINUIRUHAKAZAIUETIVIALKATITENTY

ARRLAUANLTEIULNINTIIUYDIYAAIUAY

1.2 nswlSeurisuaudusialsavadlaaunAnLaan

ynsUsuiiisuanuditumusielsaveslaauidaiden (ande 1.1) Tuusunis
wmaamweﬁmaugsaﬂ (completely randomized design; CRD) 4 8 whsmmamﬁamﬁmﬁa
dulunszans ddamaaes laun Taauildsunisdniden lnauvesarosiugiseuue
(susceptible variety; dufung1anuadi 11; yamua) wazaeiusiunuUsudio
(resistant variety; ﬁuﬁﬁuﬁmmm%w; Panicum maximum C.V. mombasa)

wisuiuglnensuenmievedlaauifaidoniludisfuioutueney udatiun
wngdhadugunzduulaauay 4 ge demnedild 45 Sudsimsdeainsznnsuundy
suguenana 30 iwuRiuns wiomsidldlegns 15-15-15 nsvnsay 2 nfu nduselsidumeg
Wiaiulauaziielsn Inefinsdnusudungh 2 ade dleTudl 6 unsau 2554 (18 75 )
uaz 4 ey 2554 (91y 58 ) e lllvisunadengannauuly

Uspifiuausuissvaslsnsiuau 3 ass fo adedl 1 fefudl 5 ey 2554 (91 32
u) adeil 2 letuil 13 wquniau 2550 (91 38 Fu) wazadadt 3 ietudl 6 fquisu 2554
(019 24 Yu) TnendnmaUssiiuusiasadsasdnuiusund latogns 46-0-0 S1uau 1 nfy
sonsvns wardnidsanszandlyel neUsediueusuussedlaadisnissedl

1) duludu 20 Tusendediu fausnanarddugniuszana 10 wufwnes fu
$ruruLHD wasAMILIUIAMATe LAY 10 TeuRLng udwnALade
2) \denlufifiennisvedlsauussiiandiuau 5 ludondsdu a1nduiilud

AnLdonuaRnu3y (scan) felaIosaunudvouauLey (Cannon) U CanoScan  LiDE100
Mnduinsineuekaraunisesurailugfignsiuan 5 wwade 1 u Tagld
TUsunsu Adobe Photoshop 7.0 udImANREAEveIANETIHATAILN T IIYDIuNALTaL Y

Anneinnuulsunuezdieudiudiadsvostoyase® Duncan’s Multiple

Range Test (DMRT)
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a A4 v ¢

n1IMeaai 2 nMsfadanvenuildtilseeiugnateniainisdealivasinguiianuy

9

2.1 myUsziudely Neutral detergent fiber (NDF) 1usiaduuazdnidandungi

Tunnsuszdfiudungluulameasswuuriisdmiunisnaassd Waldu3unandele
NDF Wunasilunisdmdenlaaunghauiidihaiesniniivimandels NOF fanduiusma
aufiuAnstaelauesinguis (umns wag Asy, 2535; Wilman and Moghaddam, 1998)
Tnesadungiiloseiiutsunauiels NOF usedu Swdinsdaeendu 3 ads Ao waad
1-8 faulotuil 2 Awnay 2554 (019 57 w) waail 9-15 dinwdleTud 9 FwneAw 2554 (a1g
64 %) uazunil 16-21 Aawleuil 17 dsvnen 2554 (91g 72 ) Tnedindiszfunisgs 15

Y o

uRRS WilloRaAu Fedmtinan wagduna 191w 500 niusiedu UnlUauuisiaamgll

o

[
v

60 ssAwalded Wunan 48 Falus andudaimtnndieuiiiosandesavimtnu
WSS namarAmI MU wemE Ry thiegsuisuiazsuluuntiunzunswng
1 fiadwns uwduseiiuuiuna NOF agld wdes Near Infrared Spectrophotometer (e
Foss §u NIRSystem 6500) Tneldaunsiiimuilassilnsuazane (2551) 2ndudaden

g Y Ao A ° 1 1 PN ! ~ 1 a a ’oJ CY 4 1o
G]UVIQJ}’W]ZJLEIE]IEJ NDF G‘I’]ﬂ'ﬂ?”l’]LQﬁEJﬁ‘Uﬁ'WL‘UEJQLUU@J’W]i?ﬂ’]UﬂJENﬂQlILLﬁ%NNﬁG\UWWUﬂLL%QIM@?

1%
a o

niAedgauAnlesuuinsguvenay lnglddeyanumuniulsaluandiinia (310013

NAGRIN 1) URIITUITINIY
2.2 mswSeuiisuainisgaslivasinguisvaslaaunidniden

WiguLiisuainisgesldvesinguitavaslaauidaidon (ande 2.1) Tuununis
yaeILUUdNANYTal 4 91 mhevnaesie vdhmdsiulunsenns fAmaaes 1 Trauves
aeiugyanIUAN (du91nunadl 11) walaauildsunisdnidon

vnswieudunalutisduieuduensu 2553 lnen1suennueveturaziaaud
dandenliiundilugunizdwulaauay 4 g1 ledunghfmnzdaiieny a5 Ju dne
sunghadunsrarsuuinduiiuguinas 30 wufns nieailddegns 15-15-15 nsvans
az 2 nfu davduidledunanileny 75 Fu ﬂﬂﬂﬁuﬁmgfwzfj’]LﬁaﬂizLﬁummisjaavlﬁsumi’mq
W 3 Ay Ao adedl 1 otuil 21 NUAIWUS 2554 (@19N159A 46 Tu) asf 2 ilotuil 25
fuaw 2554 (a1gdn 32 Tu) wazasd 3 o tuil 26 e 2554 (0195 32 Yu) lnesindi
ALES 15 LYURLURT nEINIFRLFazASI lddegns 46-0-0 91U 1 nfusiensza1s LAz
diofnZesnszadminnady

UsziliuAnsgaslavedinguiiaainAinistesaaievasinguislunsemizsiuuvadle
ENTENNET 48 Falug lngldmatingslugau (Nylon bag technique) #1335v84 Orskov

et al. (1980) Iawthwalouwisfigamgll 60 esmwadua 1Wuiian 48 Fluwiton
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drodnue thlvuniiunzunseuuna 2 Sadwns andudeinodimgh fegeas 3 ndaldly
galudau (uung 58 luasen) I wiudiegay 4 1 hgsludeululdlunseimgsuudiuais
Y04lAIENTZINZINIY 4 f (Faegay 1 99) wdvdesleglunszmnzwuluna 48
Flus lonsuimunia vigdludeuseninddsivszunauiila Juthesnaingaung
ihleuflgaungfi 60 ssmueaida uiu 72 $3lus authwdnasil uddeimiingaiiddeds
waeu Anasasiduiveinisdeslavesiiegns 9Ingns
nsteelduasTnguirs (06) = (huinusisiivelu/dwednuiadudu) X 100

funAadsvesainistosldvesinguiittesuiaznizniaainnisdans 3 ass

AnneinnauulsUsulaslisuiisudiadevedeyadeds DMRT udrfiansanidenlaaud

a 1 % o v ] P a ~ &
fifnnsteslavesinguiiasnitlaauainyaniuauiiien1sssuiisudusely

2.3 maSeudisuAnisgeslavadinguiiy  SauAuRarAminlnuis  agaudusiolse
yodlpaunfnLion

laaundadentaandes 2.2 uninsnegeuleuiisuainisdeslavesinguing

UAUNARAAUN NI NLAIAEUDNIINTULAYIIN15USLEUAMUA 1uNuselsaluandlinia

9
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o =

Wnade Ingldununisnaaesiuvduanysal Falvunoun1sanduaualae a5

Ao oA ' Y v A a & P ¥
nszaveslraunAndenwarynnIua T wagdnsungiieusediu 1 a39 Wena1ey 30
Tu @ng1Iui 26 wquniau 2554) ngle3isnsuseilivuaediulunismnasii 1 wag 2
(1 1.2 way 2.2)

NAN1SNAABILAZIANTA

a A o 4

n1smeaai 1 nsdadenvenuidisaeiugnateniinnuduniusdelsalugaduinig

a < v v A v ¥
ﬂ’]'i‘Ui%LNUﬂ’J']NEULL’ix‘i‘U’eNI’iﬂ WUTIUAULASNITAR LaNAUNLUN

Y Aaa o

wINgeRunAaUalgnkuuning Usngdn duneidingen 91w 404 Gy

WaUsuiiiuauiuusalsn wudl uelugaAIuAl JA1RAEUBITIVIUUINLKARAD 4314
X A a | = A A a

WRARBDAUN 10  ANSIYURLUAT LATANLAAYVDIANYIIUIALKEA ABD 2.7+0.9 NadLUMT
(M15197 1) @USUNITANLABNLAAUNAANUATUNIUADLETA NUIEIUITOARMLADNLAAUT
FIUIUVIALNARALAUEIVINLNATTRENTIANRREAUALTERUULIATFINYRIYAAIUAN ba
U 2 1Aau A uN8LaY 1014 (AUN14 voaka i 10; USuausad 500 1nse) way Ru8La
1705 (FU9 5 Y9937 17; USunsed 400 1n58) FaRIUIUUIALNGA 2 LaE 9 LNARDNUN

10 AISIURLUAT AIUAPU WATIAINNYIIVRIUIALEEA 1.5 Hadlunsinnuisaadlaay
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a aa

A15197 1 SIUIUVIALKNALAE ANUEIVOIUINLNAYDIUTE T INSE N NUT L s AwEaliSuS o

WNLLITZAUAN o) AU

ANARYIIUIY ALRAYAINNLT?

0 S el v 2/
Usgansran AUt aLng FIUIUAIDYNY UIALLNE UIALLNS

(LLNE/10 B1519

(61) LTURLUAT) (Hadkung)

naudalilasused
(control) 25 43 + 14 2.7 +09
NAUAA5USIE 400 1n3e 269 35 + 19 27+08
NAUIAA5USIE 500 1n3E 76 41 + 21 26+06
NAUIAA5USIE 600 1n3E 34 43 + 17 27+08

1/ i ° ] ]
N MINZI9N ANRALYDITUIUVIALHE + mﬁmmummgm

2/ i ! {
ANLRAYYBIVDIANLIIVIALNG + m@mwummgm

AsSeuisuanudusialsavaslaaunaaiaan

dinnlaauniwunlduidissduanuiunusslsalugeduinaiiuduisaadlaauin
WiguiguszauaumuluLRUN SaaeuUdNaNy salsuivateiugsouwane vienull
a d' [ M Yoy o o v &Y A Y a a v ¢ 1 dll a [y
dienwdalilasuied wavaneiuginuniume v iudaieiuuenuig Weusslusesu
ANNAUNIUABLIATINIL 3 ATT NUT LAaundadanie 2lpaufe nunelay 1014 wag 1705

fsgauanuiumusislsngani v Autalaeiugsounosg1eilladAaynisada lunng
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| awo N Y a A v ¢ [l 1 d'
Ain Tuvaeivahiutaeiusuenuiglivsingeinsvesdse (1135199 2)

AT 2 IWIUVIALNE AIUATINLAZAINENIVBIVIALNATDIgAUTlAaUNAREeN

=) I U v 6 1 ! )
WigugunuanauAN (@eiugeaumaiUsguiay)

FIUIUVIALKE AUNIIUIALKE ANNYNIVIALLAE
TPaung (W8/10 MIFNLBURLLAT) Hadwng) Hadwng)
asd A%l Ased addl  pdall e A%l A%l ASed
1014 1b 4b 6b 037b 025b 0.36b 1.24c 152b 166Db
1705 2b 4b 6b 037b 024b 034b 1.67b 173b 1.70b
control v 5a 9a 15a 0.6da 041a 057a 235a 243a 278a
% C.V. 41.9 38.8 45.1 16.2 9.5 13.0 12.9 12.7 7.8

e : e nulaneiuguenundn (@eiuginunudisuiiou) lWuwanseinisvedlsa

@ °

ANRRYNLDNWIANUBLANANAUANBLLING TAINULHNANNIEDNR (P< 0.05)
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niAudfihsgeemuny THuuniawsannmsssduie 3 a5 @0 5 9 uag 15
WHARD 10 MTINIURLUAT AIUEIAU TANUAINNTDIUIALNG 0.64 0.41 uay 0.57 AadLuns
AUATU LazilaueveIUIALKE 235 2.43 uaz 2.78 fadluns auaisu lunasiilaau
NUOLEY 1014 U UIRLNE 1 4 Uag 6 ukase 10 ANSIYURLAT AUAIAU AIINNIN
Y9IUIALHE 0.37 0.25 uaz 0.36 HaalUAT ANNEIRU La¥ANNEIVDIUIALKNG 1.24 1.52
ey 1.66 fadwns auasu ludiuvedlaaumuneiay 1705 1 wuii S9uiuuinuna
PWIU 2 4 uaz 6 WNare 10 MSINYURLLAT MNEIAU AUNIITBIUIALKEG 0.37 0.24
Waz 0.34 HadNAT AIUAIAU LaTANYIIVIUIALKE 1.67 1.73  uaz 1.70 Hadluns
AIUAIAU

dmsunsUsediugevunnesuinuratuainuansUsediuie 3 ass wudn Teaud
dnidoniis 2 Taaufevanenas 1014 waz 1705 dsmeinfuaneiusnans (putative mutant)
tfu ferunisuazauenivesausainniignaiuay Jaduaeiusseuue Tnswuiile

duUsEAnsaunUsusiu (coefficient of variation; CV ) ldgeunn Tuvaginsuseidiume

£%
aa o 1

FMFHUTWILUINLHAAD LAY WUIMI 2 laauiiddiuiuuiauwnadeiiuftesninaienug

s
a

gounaufeiu useg1lsinunuidadulssdnsanuuususiunoudisgann uwaneli
Fuindimsussdudemstuiuiuuisuadetufienaituisilivmngauinfiens adena
Gulddnisnwadeilldléinisugnite (noculation)  wifunisudesliiAnlsalag
sysuRT Il uaUesTing usazduldsuenafisiuaulivindu Yssneufuruiaves
mhenansedsidinunadnuasdnauienationduly
TnelUisnsUszdiuanudumuselsalugedinadldlunisusediuauduse
Tsalugadthmaludnagldssuunisliazuuy 1-9 auszuy Standard Evaluation System
(SER) 984 International Rice Research Institute (IRRI, 2002) W@Un15AN®IY89 Sato et al.
(2008) Ildszuu SER lumsussdiupruduredsalugndiamaludn Wneismstdibuns
Usediunnfesazvesiuiiviaunadefuiiluiomelagldaren Saunnsrsainnisinwiaded
A UsdulsnNILIATeIUIALRAKAE S TUIUUALRAR DT TnsnnsUseiiuainauin
YU InUNaLUAST Priestley and Doling (1976, $1afislu Russell, 1978) Tdlunisuszidiu
AuAUMUABlsA yellow rust ¥999717@18 way Scott and Follins (1974, o1sdsly
Russell, 1978) Tlun1suszifiunususelsa eyespot Tutdiana
nsfnwasediiansadumilaauiiliusnngensvedtse widulnauiifduuili
wilseduanudumuselsalugadiiniagendianeiugdagiu Ao Audduag deanny
Frumusnuasiananiidunnudunudalsune (quantitative resistance) (Russell,

1978) visemuA UL UUlianysal (partial resistance) (Bonman, 1992) Tuwneiians
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Huga1unu Ao ngAullateiuguenuigt darudiuniuidanunin (qualitative
resistance) (Russell, 1978) Vﬁamméhummwuampﬁaj (complete resistance) (Bonman,
1992) Han1SANYIASIH NUIdaAARBINUNISAN®IUBY Nakai et al. (1985) Anu3INIShu59d

wilgnihlvtufanisnaneiugiiiadiunusuniuvesindelsaveululia (bacterial leaf

s

blight disease) u lyanansafunvangiugnagniianudumuwuvanysaludnuaneiug

]

LY

NANYNLTLAUAINUATUNIUAB L SANLTU

a

| < & A v Y A A v ¢
agulsinuduiidnlalagmiluinisndauimunusuvanyseiiuillenaganoe
wilgnhliAngelsraeiugivdfdesiuanuduniusielsa (resistance-breaking races)

A = Y al' o § v v 6 a o v 1
wIelnsasuLUasaneiuguastsa (race) Nssuinhliiganeiudiiuineduniusielsa

o

e naneiluaneiugiioeunslufian (Russell, 1978; Bonman, 1992 ) dsaziiiulsinly

Y a a0 o

seevusn o ghAudallgnihvndidesvetudidivsingeinisvedsalugadiinia o

v Y

duilygruimaAuddidinnuiunusislsaluuauysaieagiuues 8. oryzae

a IS =T IS5

szuinluvsty  uilussezdeudonagrAutddiadaudeuuinduiazinisugnagis Tu
funpunaneUonnlumieniiiaeiugues B. oryzae nnsususvionateiugaudu

aeugisafuANi UMM aiinmsasusUasaeiuguedlsniseun

(%
LY

= v Y] ] Y a o v & I A a o v
@Quu@mLLN'J’]IU{I"UT\!‘UUWUT]WZUUWﬂuuaqEJWUQ@J@@JU’]GMVIL‘WﬂuqleJ'uJ'fLu‘UigLVlﬁiVlEH]S

=

Juanewugiiaiuduniuselsalugadiiniasuuanysaiiniy widifinisugnedng

<

nfariagseidemanslfossrlumdenildifndelsaaneiusiniiidanusuuseo
v Audaneusuonurgriduld ddutagiulinuivusaiusiouazinlsafialala
anuddnyfunsuiudssiugimitedumulsauuudadiu (durable resistance) Hufoaan
ﬁmmuuwhjaugmi (Russell, 1978; Bonman, 1992; Sirithunya et al., 2002; Sato et al.,
2008) \flosanirarudunuludnuasidineilfidolsadsdnldudlildadenay
Fevmesenandniiversiteddy Sdalumienilfdelsafamunduaetusiv wazdana

TgnTianusunuanwaue dilantanazianuauniuwuussdule

a I 1=

=] v ] v g Aty ' v o y a X
N1INAQDIN 2 N1IAALARNAEUINUU ll'Nﬁ']ﬂwuﬁqﬂﬁ']El'Vlllﬂ'lﬂ']iﬁlaﬁ]iﬂ‘llaﬁ')ﬂquﬁﬂlfwu‘du

nsuszdiugale NDF \JusiedusazAnidandungin

% ¥ dl

INNITFRGUA I iaUsEuUSUEale NDF  iWusiedu Taan1suuddn 3 ASS

1 1 Y a a1 a" @ M Yy o A d! I 1 £y} 3 d' a d'
wungungAudadnwialllasused (control) Fseglundunisdnassn 2 denadeves
Woly NDF @8 72.9+1.0 % Udnvidnwite LazdiA1adsuadnananunnidnwiafe 0.52+0.21

A a

o 1 £ PN 1 & av Yo o o 1 J Y oAl a A
ATUNBDFAU I‘USUZL!S‘VIﬂEle‘VlLﬂﬂ"ﬂ']ﬂLN@@V]IG‘I?‘UNH‘\]Wﬂﬂ'ﬁLL‘U\‘iﬂﬁj}Jmﬂ 3 ﬂﬁjﬂJS\IﬂWLQaEJEUENLEJ@IEJ
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NDF Ao 72.142.1 71.8+1.8 hay 71.6+1.6 % UNNUNWAIAIUAINULALIANLRAUVDINANARN

Yrviinuitane 0.3740.17 0.39+0.27 0.28+0.26 NSuRDSY LAY (AN51991 3)

A19199 3 Usunadtiele NDF wazihwtnuisveslsernsanuild

PnMswUangulunsinUszdiu 3 Ase

1 a dVLilv v a

URNNLUARA LA TUIIEINNNN

o o | ] - P 1/ a N
MUIUATBYN Anadvvaudoly NDF  Aladsvesinninuti

a

Usgannsngaudaiag

() (% twinuia) (/)
nauwAalasUTad
(01050 577) 162 721521 0.37£0.17
nauwAnlasUTad
(0186 64 1) 128 71.8+18 0.39+0.27
nauwAnlasUTad
(01860 72 1) 91 716+16 0.28+0.26
nquanlilasused
(018 6450) 23 72.9+1.0 0.52+0.21

1/ N - oA
UYLV ARdYUDLLEDlY NDF + ALUYILUUHINTZTU

2/ = H o t% oA
ARAYVDIUTAUNLIN £ ATLULILUUNINTTIU

A o w a 4' a o Y v a Y= v Y aa
dleddeyausinangaly NDF wagHandnimnuianiansanlagAnidendune il

- ° o a oA i a a9 o v 1o o a
\Bale NDF Gﬂﬂ'ﬂﬂ']LaaEJETUW]L°UEJ\‘]LU‘IJ@J'W]iﬂ']WUENﬂQiJLLanNﬁﬁ]u’m‘LlﬂLL‘VNI&IW]ﬂ']’]ﬂ’]LQﬁEJ

avAlgauunnsgIurenay waglaldveayaniuaumulsalugaduinia (MNN1maaesd

1) wwdszneunsaadeniiuniy (lduansssaziden) aansarndenaungle 6 fu

T@uA Muneay 0105 0107 0910 1413 1813 way 1014 sauanssivazidenlunnsied 4

a a 4' a o o v Y a a1 Ao oA
f19190 4 ﬂill']mlﬂ@ﬂﬂ NDF WNaNaaUdIBuUnNLLiAg m@ﬁiﬂau%ﬁuqﬂuuauﬁﬂmﬂ@La@ﬂ

NDF vhudnus
TAaumna (%DM) (Alansu/au)
0105 66.97 0.49
0107 69.98 0.63
0910 69.74 0.47
1413 69.54 0.95
1813 68.93 0.67
1014 70.22 0.67
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nsiguiiguAnisdesldvesinguiisvaslaaundaiden

a oA

4 o o Ny o A Y Ao A 5 o
Winilaauvewmgiudadnndndenananvaeiiigely NOF fd1uiu 6 laau
wndieuiisuAinisgeslivesinguiisuasndnuininuisiuyganiuay  lagvinnisiauie
Useidli 3 A3 nudn YaauAy IANNSEeelarainguiieannnisin 3 ASuARY 77.32 %
a a 3 @ Y v Y g 1Y) = ] Y a a1 A
LaziiNaRENUIMTNULIAOAUINATTAN 3 ATITIN 14227 N30 FanudmaAudauad

a1 1

Anvden 3 TaaufAe 0105 1413 uag 1014 fwwildunvzliAnisdeslivesinguisgninyn

o w

AuAy lagia 3 laaudlinisdeslavasinguiisfie 79.74 77.63 uay 77.97 % M1Na16U

WaTINANAAUNMINWAY 114.81  126.81 way 123.61 N5U MUY (AN5199 5)  A91ud

U A & o ! = = a ! | Y Y v a &
ARLADANN 3 Iﬂau@ﬂﬂa']')LW@LﬂiEJ‘UW]EJ'U?"I']ﬂ'WiEJ'E]EJI@?J@Q'W]QLL‘WQ@ﬂﬂiQ

M15199 5 An1sgealiveinguisuasnananumtinuiedeaung iuldinndaden

Wisuiiguiuganiuay (Auildiaelilasuied)

nunualAau IVDMD (%) Yhveinusia (n3w)
0105 79.76° 114.81°
0107 75.40 © 121.89
0910 75.36 125.69 *°
1413 77.63° 126.81 %
1813 76.72 128.78 *°
1014 77.97°%° 12361 %
control 77.32° 142,27 °
% C.V. 1.58 10.35

v o W '

MW : ARRENNENYIIAULANA1AUMULLIAT HAULANF19N19ERR (P<0.05)
1/ v a a1 aa M Yy o o
veAudieiinnuaalilasusadunumn

a1

dmsulunsalvedlmaununelay 0107 wag 0910 Hu ANHANITANINUINLAINTT
goglivasinguitsiininganiuay  egdidedidynieada Jadudildasatuiiainly
' v o & = ) v A 1 < -
AautnaN visiiaslvanaunanlutunsunisdaiientuwlaslgnuuuinadunisiienuy
Futeyaarnduned (lifign) wazusenauiulavinnisussiiiubiale NDF Wesasaaes Ay
= v Ao v Aa a N | a v ] D2 o A a
JuduldliunnidsandeuasiidninagdediusviliuldaudenaliiinisAniioniianain

[
1%

Wnvule

nswiguiigulaaundndenaindneaeilininiseesldvasinguitsgesiuiunanin
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a IS = A o A

Han1sTeuisunghAuldienandenlidiuiu 3 lrausiuiuganiuad 99013

ISP

Usgilin 1 ass Tumsneil 6 wuiganuau fenisdesldvesinquisuasaandatimdnus
f9 7218 uwaw 96.80 niusafunudiy uvasileauiidadonts 3 laau Usenoude
0105 1413 waz 1014 fansgesldvesinguiis ( 74.53 74.05 uay 74.40% vnuiinuis
AINERU) gendngamiuay egiitudAgveadn egnelsinunuinlaaunuieay 0105 3
NANARLIEINUY (69.29 nfusad) dndngamuny egnsiifuddymneadd Turned Taay
yaneiay 1413 way 1014 fwandntviinuii (97.71 uag 100.48 n¥usedu mugiu) sl
LANFNAINYAAIUAL BT ARYN19aDA

Tunsdlvedlaaumanelas 0105 TunUIIATIRTUASANYIVDS Cherney et al. (1991,
deislu Casler, 1997) uaz as1gms wazAme (2551) imuinmsAmdenaneiugnaneiitowia
Anstesldvesinguivorarilvinandathuinuiantiosas luvasilaaumuneiay 1413
uar1014 Hunuihinandatwiinuisliuandsinganiuey Tasoradululdidumidud
Anntsnaneiudvesaesaeiuiiazunndaiulaau 0105 Faannisnumuienansing
Casler (1997) wuimsuiuugsiusiivomnsdniileriuainseslsvesinguitslunisn
Aounthidvisivlvinandndmdnuisesfivernisdnianasuazliviilianas uagain
n1sAnwlungn Timothy (Phleum pretense L.) wuinnisAat@eniieaina ADL/CEL way
ADL/(HEM+CEL) (ADL, acid detergent lignin; CEL, cellulose; HEM, hemicellulose) 7
fovazanunsaiinanisdenldvesialne inandmiiviinuisvesiinlianas (Claessens et
al, 2004) FauFadululddlaaumneias 1014 uay 1413 fn1snaneiusvesduiimugy
nsasandu (lignin) vasngAuldELg

dnfutoyannudumuselsalugndiiniatu 9nassd 6 wui lnaunneias
0105 fidnuuInuNaINNTigAfe 26 UNARD10 MTITURWAT Fes1urumInnInaeug
duegnaditfoddynieadd Tnofiyamuay fdnauuIuNe 14 usadel0 uxadel0 m319
wudns Tuvazdilaaunnelay 1413 uay 1014 fdwiuuiausa (7 uaz 8 unasel10
MITIUALNT MUa1eU) Liuansnsaingeniuan eglideddAgmneadii daudeyaniy
nfsuiaukatunyiilaaunean 1413 uag 1014 fanunieuiauss (0.0 wag 0.40
fadims auadiu) Yesnimemue (0.61 Tadums) egrsiideddyneada luvazilaay
eay 0105 AAunIeuinupa (0.68 Tadiuns) luunnd1aanyaaiuay ag1eiidedAgy
y3adR uazdmiudeyamusnuiaukatunuileaumineay 1413 way 1014 ey
g1IUALNA (1.68 war 2.08 Taduns) Ueeninyanluny (3.19 fafiuns) egreildedfny
yeadia luvazdilaau 0105 fimwenuiauna (3.57 fadwns) iUy g1l

Y

1ydn
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dl a 4 1 = g U = 1 1 Q‘
Wieasanauiudelsalugaduinianuitlaay 0105 daiussuledalsaLiiy
IV Fansaiuunesreaunsinwneuniiiinuitfivaeiugnaleniirinisgaslaves
Trguraiuduiinavinlinnugeurasalsalfintuuinelg (Nicholoson et al., 1976 914slu
Casler, 1997) wspgnslsfimundunuiilaau 1413 uaz 1014 Taudumusielsalugnd
s - [ VIR /P S P = v a 9 o e =i o § v
Wwimaiunntu daudadulainilentanaeldnaianisusuusaiuginlaensmieadila
Annsnaneiugiiveiiudinisgeslavesinguislaenlivinlvisiannussusenalsaiiuiu
] o aal ! IS ' 1 = 9(; ! [ 1
dmsunsaivinuitaauningay 1413 Ianuduniuselsalugadiiniaudnaulyl
v A = gj = ! gj ¥ U 6
gnAntienlunimaaei 1 Ju awaiileaninde 2 nsveaeslaueningusvasdly
nsane lnanismeassd 1 taldanudiunulsailunaeilunsdndenusiiisaagiusied

Fanuneaw 1413 ldlaanaAsdanainnanisuseiiulunluasuuniiailaaannuinuung.as

Y

Y
cal

1413 lddnamunanigald drulunisneeseil 2 dudakiinaziaisanainaiiiate NDF
< I3 [y I = g.j/ @6 YV 2 1 < [ 2 1
Wulnaandn welun1siaeniudlganwueANUAIUNIUAalsAUA NBULUIZNBUAIY WA
o oA v M Yyovy = a =~ o
inasitunsandenanudulsaldlansliguniounisveaesd 1 Fuiililaaumneay

1413 gnAnEentunsmmaaean 2 wiiu

M19197 6 AIN1SERElAVRITNGUIY HaKFREnLRILaEAUAUNIUAelsAlUAFNIN1E

vaalaauve RuTFmAaGenSsuWsURUgaRIUAY

nUYLAY AN
1hau VDMD UINWA UV IALKE UTALHA AIMUYNIURNLLNA

(WNa/10 919,

(%) (n3u) %3].) ({iaguns) (Hagung)
0105 74.53 a 69.29 b 26 a 0.68 a 357 a
1413 74.05 a 97.71 a b 0.40 b 1.68 d
1014 74.40 a 100.48 a 8b 040b 2.08 c
control ¥ 7218 b 96.84 a 14 b 0.61a 319b
% C.V. 1.53 17.04 44.37 11.71 4.89

@

Meme: ALRReNIENYIMAULANA1IUMNLLIAT HAULANF19N19ERR (P<0.05)

1/

nanAuddaAnnwan lllasusELnuNn

82(
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Effect of quality of Digitaria eriantha hay on intake, digestibility and methane

emission by beef cattle

Jeerasak Chobtangl/ Wanna AngthongZ/ Nuttanath Khotprom3/ Sumon Phojun4/

Rhamprai Namsilee”
Abstract

A study aimed at comparing dry matter intake, apparent nutrient digestibility
and enteric methane emission by beef cattle consumed different qualities of pangola
grass (Digitaria eriantha) hay (good and medium quality) was conducted. Higher
crude protein content was observed in high quality hay however lignin content was
lower when compared with medium quality hay. Dry matter intake did not
significantly differ (P>0.05) between two hay qualities. However, nutrient digestibility
of good quality hay was significantly higher (P<0.05) than that of medium quality hay.
Methane emission from bulls received good quality hay was significantly lower
(P<0.05) than that of medium quality hay. In conclusion, the use of good quality hay
can contribute not only improving nutrient supply to the animal but also reducing

methane emission to the atmosphere when compared with lower quality hay.

Keywords: Digitaria eriantha, feed intake, digestibility, metabolizable energy,

greenhouse gas
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4 ad
gunsnluazidn1maaas
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Tuustarsoumsmaaesd 21 Yu e 14 Yuusn Wusze preliminary wdaantiu v
nsiausuanisiule n1sdeslauasnisuaniied inuvedannasadunan 7 Yu lngis
total collection fan1suanfneiinuvedialagldyngunsaiinfwiiduszuuia (open-
circuit system with ventilated hood-type respiration calorimeters) Fallvwazdunniy
M59189UYB Suzuki et al. (2007) Taefiainmswedaausad nstufinSunaniadmud
dnidusanmsaumela Tnsyandesiiofinanausatufinuuauiaiiintuldesis
seifioanaontu wilutheieuliermsiedveusarSusuiudesiinisasufloudniy
nAed (calibration) youaIesiauta wiounnieuazeinsiems luduneuiesldinan
Uszanad 30 witdends fady Awdaituiinldlussasfudunan 23 $alus 30 undt iesan
in3esinuRaaninsataldndaay 2 nss Tae 2 nssarTadedlendunan 3 Ju ndmntuing
adulusn 2 nssiinde Tnenasntiaween1siaaiuia 6 Ju yinstufinUSnaemsiinu
pnsfimAauaztmiinyga duiregrsyavedatuay 10% Wulilufifugumgfl 5 C uande
Augnsveynanos tiiiegdluuiay Tusnuauutu Mnduihyaluoufienmad 60° C u 72

| Aa o o g va ¢ a
V. LLﬁzUﬂmumLmiwmg%mm 1 w3l mmﬂmmi’lwmﬁmmmdﬂ

AN5IATIZINIBATILAZNITIATITANIEDR

IATiosAUTENeUNNLALIAI0E199MSIaYYA AIETS proximate analysis (AOAC,
1998) Aiasziidelesneg nuiFves Van Soest et al. (1991) Tnsrevindarusanlagld
adiabatic bomb calorimeter Jins1gvivoyan1vadnlaeITATIERAIUKYUTUTIU (analysis
of variance) wazIsufibuauwANA1sALadelnedS LSMEANS lu PROC GLM w8s
TUsUNIu SAS

NANISNAABILAZITAl

'3 = L4 J 24
aaﬂ'ﬂsznaumaLﬂmaamyﬂuwﬂnm bbYAN

NYINIINAIWIAING 2 FUANIN ToeAUsenaunaaiinee (Table 1) TndiAeriu
11N og9lsfnL ngunslnauiinannATlUsAY (CP) gandwadidniu (ADL) sninve
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2007; Chobtang et al., 2008) ag1slsAniu dnsn1sanasweaslusiulungunslnaidinia

NISLTUYEINISLYE (Assoumaya et al., 2007)

Table 1 Chemical composition of experimental grass.

Hay quality DM Chemical component (%DM) GE
(%) OM CcpP EE  Ash  NDF ADF  ADL (kl/¢)

High 90.57 9265 1178 175 735 68.27 3530 382 1821
Medium 88.72 9291 6.95 1.40 7.10 69.50 36.64 420 17.51

a 14 [ 14 J L L4 ' 4
ﬂ']’iﬂu‘lﬂ ﬂ']’iEJE]EJllﬂ Y3 zmwmmwawzymwﬂﬂm bbAN

USinaun1shuls (OMN) weavgiunsinaiuieiis 2 %gu@mmw laiunnsinaiunsada
(P>0.05) wAsiwiiu 5.96 Alansu/ia/fu sgrslsiniu duuseavdnnsdesldvetesdusyneu
MAUATIFNG YBIMIAUNIMAZINTT (P<0.05) vovigjinanmUIuna (Table 2) laguni
Tunghorgtiesngaziimsazaudniuini fensiianiusiazdsnalyinsdaunanisdosls

Yagawinlvidnisdeslainudy (Van Soest, 1994)

Table 2 Dry matter intake and nutrient digestibility of pangola grass hay.

Hay quality DM Digestibility (%)

(kg/d) DM oM CP EE NDF  ADF GE
High 5.95 6552 66.78 68.66 50.32 67.14 59.49 61.68
Medium 5.97 55.62 58.46 4540 41.57 56.02 49.87 5258
SEM (N = 4) 0.08 0.30 0.46 4.67 0.97 1.72 2.08 1.25
Significance s xx xx * xx . % xxx

*** P<0.001, **; P<0.01, *; P<0.05 a¥ ns; non-significance

n1sUanUaseniwinu

lailemassmenaundlnawinunmainisUandassing CH, doenda (P<0.05)
WEIAUAINUILNATT N159A88IRSITTIALIINIT ALAINYBIIMNTNENUTINaRE1IUINABNS
HARAY CH, vasla Nsldorvmsueuaun A tuwenanazilidnilasuaisermisain
DIMINYNULNLNNTULAITIEINANTZNUF ARG aUUEENI1A8 Chagunda et al. (2010)

U = L% & al U 1 24 YA
18910471 AN INvRINYRIMsdRiinaden sUanUaeefing CH, voslauy Taensldney

P [y

91sdninunnidalasunfiazindsnulddselovdlagandinasiissauniaea (NDF)

o =

IndLAesiutiu usnsuanUassfing CH, doaniniivermsdnindnunimania 33 Wesidud
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Peter (2010) 5189131 @1IveUndnIstelagaziinsduasizinsalnsilada

L . % =1 o § v |a + 4 2,
(propionic acid) laun@u i lAdUSIna H desas aannsi H W@uansasdulunns

dupseniing CH, Ay nisldormvenununnadsdsraliiinisuandaes CH, anag

Table 3 Methane production produced by beef cattle consumed different qualities

of hay.
Hay quality Methane productionl
L/d L/kgDMDI L/kgOMDI L/MBW
High 214 54.98 53.95 2.22
Medium 247 74.70 71.05 2.77
SEM (N = 4) 9.62 3.34 3.18 0.11
Significance * *x x> *

(Y]

'L/d; 8n3/3u, L/keDMDI; Ans/Alanfuinquitsigoslslaiu, L/keOMDI; dns/Alanuduvieingd

gaglaniany, L/MBW: ans/alutnumiuadn, **; P<0.01 wag *: P<0.05
dyunan1Innaey

o ] aa = i A o & & o a

neunalnatnunmadlusiuaind wagileiluidedailowdinlaagaiunsaiu
NeYIe 2 Furaunn taliupnenaiu wilafilasunaunelnainuninainisgeelavaslnyus
! ! 1 i o B ' av v o i
#1199 a9n31 usdinsuanUdeseilinudesnitlanlasungundnainanimyuiunans

Aty Msdsasuliinuasnsndawaglivaundlnainunmadesdnd wenainasyay
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AnAnssuUsENA

va o
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I .7 13
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Yields and chemical compositions of Purple guinea (Panicum maximum TD58),
Mombaza (Panicum maximum cv Mombaza) and Coloniao (Panicum maximum
cv. Coloniao) grass in the sown area of Khon Kaen Animal Nutrition Research

and Development Center*
. 1/ 1/ . 2/
Pimpaporn Pholsen ™ Sukanya Khumpayae  Wiruch Suksaran

Abstract

The experiment was carried out at Khon Kaen Animal Nutrition Research and
Development Center to compare forage yield and chemical composition of three cultivars
of Panicum maximum viz. Purple guinea (TD 58), Mombaza and Coloniao. The
experimental design was RCBD with 5 replications. Three seedlings of 1-month age of each
cultivar were transplanted to sow together into the soil of the plot with the spacing
between and within rows of 50 x 50 cm. The plot size was 4 x 6 m. The grass were full
fertilized and irrigated during dry season. Dry matter yield were measured for 2 years of
growing period from May, 2010 to April, 2012. The first harvest was cut at 60 days after
sowing thereafter the other harvests were cut at appropriate cutting age during from 3 to 6
weeks. Thus within 2 years period, the grass were able to cut 20 times.

The results showed that Mombaza guinea grass gave significantly higher mean
forage vyield (4,266 kgDM/rai/year) than Coloniao and Purple guinea (4,125 and 3,920
kgDM/rai/year, respectively). Purple guinea grass appeared to be high infected by brown
leaf spot decease (Helminthosporium sp.) while Coloniao was low infected and Mombaza
was not. Chemical compositions of 3 cultivars were not much different from each other.
The mean of 20 cuts of crude protein content of Purple guinea was 11.4% while Mombaza
and Coloniao were 9.7 and 10.0%, respectively. Coloniao significantly produced higher

lignin content than the other two cultivars especially in the second year of harvest.

Key words: Purple guinea grass, Mombaza guinea, Coloneao guinea, forage yield,

chemical composition

Registered No. : 55(2)-0214-155
“'Khon Kaen Animal Nutrition Research and Development Center, Thapra, Khon Kaen 40260.

Z Forage Research Group, Bureau of Animal Nutrition Development
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Cost and return of selling Whip grass (Hemarthria compressa)

in Phipun District, Nakhon Si Thammarat Province
. 1/ . 1/ . 2/
Chakri Ted-arsen Sompon Waipanya Suwit Tapakhao
Abstract

This study was conducted during March - August 2011. in order to know
about cost, return and factors that affected to the return of farmers who grow Whip
grass for sell that was data based to make decision for extension and training to
people who are interested. This study was carried on by questionnaires from random
collecting 48 data of the farmers in Phipun district, Nakorn Si Thammarat province.
All data were statistical analyzed and expressed as average, percentage. Variable
associations between total cost and return were tested by pearson product moment
correlation coefficient.

The results revealed that majority of the samples were the owner of rubber
tree and fruit garden, and growing whip grass for sell was an extra occupation and
fed to fighting bull of their own. There is the total area 142.5 rai (2.97 rai per person)
of growing Whip grass. Average total cost was 21,654 baht/rai/year including of
opportunity cost, cultivation, vegetative propagation, growing wage, materials and
tools, artesian well preparation, herbicide, fertilizer, irrigation, fee for grass cutting, fee
for transportation. The average of cutting time was approximately 8.4 times/year and
production yield of fresh grass was 2,160 kg/rai/cutting time. The price of fresh grass
was 4.75 baht/kg, therefore the farmers had taken the profit 64,530 baht/rai/year.

The factors affected to profit were the price of fresh grass and the production yield.

Keywords: cost, return, Hemarthria compressa

Registered No. : 55(2)-0214-173

" Surat Thani Animal Nutrition Research and Development Center, Tha-chang, Surat
Thani

o Phipun District Livestock Officer.
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Yield and chemical composition of Panicum maximum TD58, Panicum
maximum cv. Mombaza and Panicum maximum cv. Coloniao under the shade
of oil palm plantation

(state age 3-5 year) in Surat Thani Province.

Chakri Ted-arsen”” Apichat Boonruangkao“ Kiatisak Klum-em”’

Sompon Waipanyal/
Abstract

The experiment was conducted to study yield and chemical composition of
Panicum maximum TD58, Panicum maximum cv. Mombaza and Panicum maximum
cv. Coloniao Under the Shade of Oil Palm Plantation (state age 3-5 year) in Surat
Thani Province. Data Collected from October 2010 — December 2011. Designed in
Randomized Complete Block in 6 Replication. All data were statistical analyzed and
expressed as average and variance (ANOVA).

The results indicated that total dry matter vyield, the height and tiller’s
number of Mombaza were significantly different from TD58 and Coloniao ( 1,590.77,
800.42, 600.0 Ke./rai/year, 120.58, 91.93, 84.22 cm., 38.38, 29.13, 16.54 tiller,
respectively) At finish of data collecting Mombaza was die 2.29 percent significantly
different from TD58 and Coloniao (35.60 and 42.29 percent) Crude protein (%CP) of
Mombaza was lowest significantly different from TD58 and Coloniao (8.43, 10.4 and
9.8 percent) but %NDF and %ADF of Mombaza was highest significantly different
from TD58 and Coloniao (%NDF 71.32 and 69.70 percent and %ADF 42.31 and 42.60
percent, respectively) It is concluded that Mombaza could be satisfactorily for grow

under the shade of oil palm plantation more than TD58 and Coloniao.

Keywords: Panicum maximum TD58, Panicum maximum cv. Mombaza,

Panicum maximum cv. Coloniao, oil palm plantation

Registered No.: 55(2)-0214-174
" surat Thani Animal Nutrition Research and Development Center, Tha-chang, Surat
Thani

7 Forage Crop Research Section, Bureau of Animal Nutrition Development, Bangkok.
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Using of mixied feedstuffs for replacing commercial feed on laying hen

Yanisa Ratchadapomvanitchl/ Sakda Prajakboonjatsadal/ Prachum KetpayakZ/

Pattarakorn Chuenkomol”  Achara RungrojnZ/
Abstract

This experiment was conducted to compare the different 4 rations to find the
most suitable ration of mixed feedstuffs for replacing commercial feed on laying hen
and its economic returns. Complete randomized design (CRD) was used, one
experimental unit consisted of 6 hens with 4 replications. Treatment was composed
of 4 groups of laying hens given different 4 rations: 0, 30, 40 and 50 % of mixed
feedstuffs replaced for commercial feed, which feedstuffs were ground corn, paddy
rice, ground leucaena and silage. Laying hens were reared within an open house
system, floor covered with rice hull at 25-36 weeks of age. The experiment was

carried out during June - September 2011.

The results revealed that production performance: egg production and egg
mass were significantly different (P<0.01). The group that received 100 % of
commercial feed produced the highest egg mass, followed by group that received
30, 40 and 50 % of mixed feedstuffs replaced for layer feed: 22.88, 20.38, 18.86 and
17.03 ¢/hen/day, protein intake was 17.00, 13.85, 12.80 and 11.75 ¢/hen/day,
respectively. Cost of feed/1 kg eggs was the lowest (P<0.01) in 100 % of commercial
feed and 30 % of mixed feedstuffs replaced for commercial feed group, which cost

of 59.43 and 59.24 baht/ke, respectively.

Key words : mixed feedstuffs, commercial feed, laying hen

Registered No. : 56(2)-0214-038
1/Animat Nutrition Research and Development Center, Cha-am, Petchaburi

2/Phetchaburi Provincial Livestock office Petchaburi
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Effects of feeding levels on growth performance and carcass characteristic

of Kow Lamphun Bulls

Jeerasak Chobtangl/ Weerapon Phunphipatz/ Sumon Phojun3

Ornvimol Kaeoktianga/
Abstract

A study aimed to compare growth performance, carcass characteristics and
chemical composition of meat of yearling Thai indigenous bulls (Kow Lumphun) was
conducted at Lampang Animal Nutrition Research and Development Center. A randomize
complete block design with 5 replication was used. Treatments were 3 levels of feeding
allowance namely, ad libitum and 70 and 40% of ad libitum for 75 days. The results
showed that there were significant different (P<0.05) on feed intake and growth
performance. Weight gain, ADG (1.06 kg/d), ADG " (23.38 g/kgBWojS) and final weight (79.6
kg) were decrease by increase the level of feeding allowance ad lib, 70% (0.60 kg/d, 14.27
o/keBW* "™, 45.0 ke ua 167.6 k) and 40% (0.30 kg/d, 7.64 o/keBW' ", 22.8 kg and 145.8 kg
respectively) of ad lib respectively, which ad lib group was higher performance. Feed
efficiency (0.24) and feed conversion ratio (4.16) of ad lib group was not different with the
restricted on level 70 % (0.21 and 4.88 respectively), but the worse performance on the
level 40% (0.17 and 6.18 respectively ). In addition, the restricted feeding were significant
different on carcass characteristics i.e. meat weight, bone weight and fat and tendon
weight were decrease (P<0.05) but not different on carcass percentage, bone percentage,
fat and tendon percentage and the portion of meat and bone. And there were no
significant on chemical composition of meat. It can be concluded that the restricted

feeding was affects only body size, but did not affect the proportion of meat, fat and bone

chemical composition in beef cattle.

Keywords : carcass characteristic, Kow Lamphun Bulls, total mix ration

Registered No.: 56(2)-0214-039
1/Pe‘cchaburi Animal Nutrition Research and Development Center, Cha-AM, Petchaburi, 76120
2/Lampang Animal Nutrition Research and Development Center, Hang Chat, Lampang

*ivestock Technical Development Group, Department of Livestock Development, Bangkok 10400
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6 = o 2/
NAYUTLNDUNIAANINNNITAIUI . (%DM)
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TDN” 71.61
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AOAC (1998) uar (sniiumeatuilaunsuadlannasd) Jnsizimatagaalugy Neutral
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Detergent Lignin, ADL) lng 3584 Van Soest et al. (1991)
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snsmsiasaudivle, nn./u 1.06° 060" 030" 003 **
Sasnisidandule, nnske BW /5 23.38° 14.27° 7.64° 072 %
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USInannsAuesins (DM), % 1wt 2.72° 1.96" 135 005  ***
Usyansnmnisldennns 0.24° 021° 0170 001  *

Sasmswasuormsidudming 4.16" 4.88" 618" 034  *
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yelsifnaseiadfidudenuedalnefidiadveglutag 55.7 - 56.7 Weddudvasiming
laisaniAwems (empty body weight, EBW) uazliifinadeesidusibeundugnnla (69.9
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wazofifudlusiusninvesiiielagnuay Bos indicus x Bos taurus (Prado et al. 2008)
wazlaaneidenglsy (Bures et al, 2006) lnpansearudiulngazdussdusznauniaad
voudloduuan (Longissimus dors) sagillusuunsnvidelutudusnndsiilongaoudie
uaNNE Moreira et al. (2003) e ieduusnvodladilaifimasinudslusiuisdauonn
(8.81 - 11.11 wWosidus) fesduszneuluugenindoduueniifimsdnusdluiueen (137 -
1.86 wafidud) agnslsfinmu anseautl Wussduszneumaniiveniounsiomsluginla
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M19197 4 LERISN¥RIEYINkALBIRUTENOUNINATTeHoRAIYadlAY I U ATUBIMNS

TuszAusngg
anuwuzYIN/03AUsznaunN LAl S¥AUNTIADIMNS SEM'  Sig.
100% AL 70% AL 40% AL
aAnuaLEIn
dramingnladsauaenms, nn, 164.40° 139407  121.00° 138  **x
thweinengu, nn. 96.60°  81.60°  7280° 093
Wosigudwn, % 58.72 58.54 60.18 058 ns
draminifauns, an. 6782°  5632°  50.3¢° 134
Wesiuilauns, % 70.12 69.02 69.25 118 ns
thwinnsgn, nn. 1526 1336°  1228° 053
Wesldudnsean, % 15.83 16.41 1687  0.68 ns
droninlusiuuazidu, nn.” 13.44° 11.89° 1018 062  *
Wosdudlutuwasidy, %’ 13.97 14.56 1388 0.83 ns
dndnuilounsslensegn a.44 4.27 412 022 s
sefUsTnaumaaiivasiionns (%) (DM basis)
AU (moisture) (%) 71.61 70.78 7237 118 ns
1UsAU (crude protein) (%) 17.41 19.01 18.14 1.04  ns
sy (ether e><’trac’t)3 (%) 10.04 9.31 8.70 0.57 ns

1 . ore

Standard Error of the Mean (N = 5), ***=P<0.0001, *=P<0.05 W8z ns=non-significance,
2 o v o | o ' o v ¥ . o
imuu‘vgmm, Hlastusan sevine lusfusyninaianaaile (ntermuscular fat) wag lTosuunsnly

AAULe (intramuscular fat, marbling)

WostdudlusauwaziUasidudluiulutilela dauduwussului®au (Van
Koevering et al,, 1995 ua Bonilha et al., 2011) tufs mniilelafiUasigudlusiugaiazd
¢ & 6 v o = X P ) Y] | ¢ & 6 =
Wasidudlusiusias fan1sneassdannnassiusiganuainailaelasiduslusiunay
& @ v [y v} 6 (v % [ 1 1 @ [ v d'
Woesigudlusiuiianuduiusludnuuzasainuiy waegrelsiniusesunisivennisnanas

nnsnszeulfunliinanaasidudlusiutazilasidudlusiu (P>0.05)
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& @ I3 & @ Y] 3 [ 1 dy 1
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a1y uenanlidslifinasiessAusznaunisaiiveiialav1aayuaiy fany seaunisv
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1724
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(genetic resources) wagiunisldusyleviegnadady (sustainability) Aely

AnAnssuUsENA
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1. it 57-60.

o,

a = %

aquviang aoulva), auns aoulva), 258 sugunsays, Dogdnd arssdl uay aunasdni
ufafans. 2552, wanLelassaui: Aunmenuazam . Tu maUsze
JmsinemanimelulaBidodn adedl 1. vih 39-43,

01N vane, Uivan Uswydnwal, 1501 aundnsdetand uee auu Inddund. 2509
thwiinGuyuiiinadesnniaeiyivlauasdnuuzenvadafudonnadluanin
madsauudanen. u. 221-235. Tu Tenuraidenasomsdng Usedd wa
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nsgesldvasluiuns Tulraweas Tuasuretn wazlunszdumnn Aldiduaimsd sy
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Aeaune Taenshluliv 4 edauvihmsndnuenyiaiy lufmanafinfidkiUnatin wui
lutwnsmvdn Tulaawaasndin lupsuwisdandn uwaglunsedummwindn dinguis (DM)
Wi 29.21 29.58 33.02 uaz 30.02 Wosidud aua1au waziosrusznounaaiilaed
Buvseing(OM) Wiy 96.08 91.63 93.58 uaz 95.23 Wasiiud Mua1au wazlushiu (CP)
WU 9.62 8.74 9.60 waz 12.06 Wesidud auadsu Anwinisdesliveslulivdnusas
yinaldunzgnuaniiuidios 6 ¢ dntindudunisesenais 2514 Alansu WHlFsUlUL
wifnusazedaduomaisegaiuiiiiuasussgfeoulfiunasaaa wuiuneduly
funsmiin Tulaseaantn Tuaeuistngin uazlunsfummwiviin Anduinquitsadetu
av1.36 1.41 1.41 uaw 048 Wosidudvesimiinga audidy Tenisdesldvesinguiis
(DMD) iy 59.47 52.58 49.52 uaz 51.47 wWosidud n1sdealdvasduniaing (OMD)
Wiy 63.13 53.80 50.91 wag 52.09 Wesigus uaznsgeslivaslusiiu (CPD) winiu 31.01
13.20 16.21 waz 14.73 Wosidus auadu drurmdsnu wuitluduns lulaasaasmiin
Tumawratvdn waglunseduwmnivdndan TON windu 60.30, 52.38, 50.28 way 49.84 %
AINAIAU AAMNAIIUTIY (GE) 1iAU 5.23, 4.39, 5.10 uag 4.98 Kcal/g DM anuansu fmn
wasaunsEeela (DE) wirdu 0.029, 0.022, 0.024 wag 0.024 Kcal/g DM mud1au wazdlan

wauildUselawile (ME) wihiu 0.024, 0.018, 0.020 waz 0.020 Kcal/s DM auddiu

o 1 [ 1
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Study of nutritive value of some native plants silage on goat in Pikunthong
Royal Development Study Centre Village (1) Fagraea fragrans Roxb,

Melastoma candidum D. Don, Gynotroches axillaris Bl and Acacia mangium Willd

Khomsan Takanl/ Jakapong Khanbol/ Sakda PrajakboonjatsadaZ/
Jurirat Ngendangl/ Supida Watthananawin" Sadudee Pongpeajuny

Yeam Kongsavvatl/ Phisut Sukkasame”

Abstract

The study was conducted to determine the nutritive value feed intake energy
value and digestibility of Fagraea fragrans Roxb, Melastoma candidum D. Don,
Gynotroches axillaris Bl and Acacia mangium Willd for goat. Which were ensiled in airtight
bins. Dry matter (DM) of  Fagraea fragrans Roxb, Melastoma candidum D. Don,
Gynotroches axillaris Bl and Acacia mangium Willd were 29.21 29.58 33.02 and 30.02 %
respectively. The nutrient content on DM basis were 96.08 91.63 93.58 and 95.23%O0M,
9.62 8.74 9.60 and 12.06%CP, respectively. Each kinds of feed silage was fed as a sole diet
to 6 heads of Goat cross bred Native steers of average body weight 25.14 kg in a
digestibility trial. Water and mineral block were provided for freely accessed. The result
showed that dry matter intake of Fagraea fragrans Roxb, Melastoma candidum D. Don,
Gynotroches axillaris Bl and Acacia mangium Willd silages were 1.36 1.41 1.41 and
0.48%BW respectively. The digestibility of nutrient in feed silages were 59.47 52.58 49.52
and 51.47% for DM, 63.13 53.80 50.91 and 52.09% for OM, 31.01 13.20 16.21 and 14.73 %
for CP respectively. Energy value in feed silages were 60.30, 52.38, 50.28 and 49.84 % for
TDN respectively. 5.23, 4.39, 5.10 and 4.98 Kcal/g DM for GE. 0.029, 0.022, 0.024 and 0.024
Kcal/g DM for DE. 0.024, 0.018, 0.020 and 0.020 Kcal/g DM for ME respectively.

Key words : energy value, digestibility, soat, Fagraea fragrans Roxb,.

Melastoma candidum D.Don, Gynotroches axillaris Bl, Acacia mangium Willd

Registered No.: 56(2)-0214-040
1/
Narathiwat Animal Nutrition Research and Development Center, Tak-Bai, Narathiwat

2/
Petchaburi Animal Nutrition Research and Development Center, Cha-Am, Petchaburi

*Feed and Forage Analysis Section, Bureau of Animal Nutrition Development, Department of  Livestock

Development
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AUNUNTY  Fagraea fragrans Roxb. 23A POTALIACEAE nnAnans 1380 AULNT
mamilelarmeans fusenideanile Sen Tulan duneld Son dia vivevie wang-ussna
Fon aruy duiuniidnuasduruanansdisalvg ge 20 - 30 wes Waendtmauny
wided tamawndaimand unniusesdnliladnave ludenissmsstutudunguneu
Uanefs wktluunegusieguueuauny 811 5 - 10 @a. 01 2.5 - 4.5 g3, Uaneludumaben
uvan Arluindes @ululibude fMuluen 12 g, nssafunssdnsuvauaisa aen
Buvudvnuis Wasududivdesseudlown nduney wanaudn Wusiigud natsUszan
8 uy. Aduuduudeuluduiunadesundoundud fudavumdndusiuuinn Juluiidu
Uinavounguariiufithdidiasn luiuganssadu wasaudis dtusarlndd fann
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NUNY (1889 kAT, 2534)
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<@ < I al a a a ' =) =< o
1.5-2 @31 pan wdneanilunsyynaiudinlu ndunen 4-5 Ny ATuI9eu Na wiFWAEDIG

[
! £ =<

suApudenay Fulunguuazding v1eaTanuiige 1,400 Wns NsEavdmea Gwanseany
Wugegnnialdvedive (1ae9 uazane, 2534)
NSTAUMWY  Acacia mangium Willd.29d LEGUMINOSAE — MINOSOIDEAE Ju

1Y) vy v i 2 = [ a v < a
wuglddutuvunalvglasidaiugeda 30 was wilpgunfualaauvziiainues
Au 15 wWes  AYnenvesssununeaInfsiufsuaswmilivesrugwiavuadulunlas
Yy v a a v da & I3 @ aa
W39 TN15aRNRDININETIUYIR AunToneune Waenwdmun vgasewandusessy uwasld
5 ! = v P Y] A& & a 1 a % g
imasoudatuazidnwuziaukaze Tuimuduludsusdslunseiumsd  ddanvey
I a a [y 1 A 1 o 1 1% a o v a g =
Juwuvluimeaiawuuadu duiviuwsiulu fie duvesiululasugduwimihnduly @
Tuenativinalada 25x10 #u. enidunendejunsinszuenuuunanszsen enlszana 10
w1l luanwdulireggauauysalanusaasyiulalannilddu o JuldluanmAuniaig

Junsngs (pH 4.2) (usiuliinenaay, 2553)
gUnsaluaEdsn1maaag

nsueaadluldl 4 wfia Usznaumigluiunst Tulraaeas Tuaswran waglu

NSLAUMNIYIINISNAaDIassTn ImaLﬁU’LUlﬁmmﬂﬁuﬁium\jﬁmaau@uéﬁﬂmmi‘ﬂ’@um

'
a [y A

NNANDY DULLDINNRINNIEITIVAS Wuenanzdiuvedly wadvhnsudnludenanainsen

9

Unatn neluldudazvinazitnisuinuenydaiu dululdiidvuinIueniussuna 2-5
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wuRiuns visgadluddlasfimaiaiuniniiana 2 wWesiiud WeifinauinAuwazdisly
nszvumaninVRBety udumBeuliudunniigadelidanmlseondinuudilnds Smh
Hufmsanszuonmnuquszana 150 ans Mdadiaedudaineded aunsoussqls
Uszanaudiaay 70 - 75 Alansu iiudamdinlildndaaniuainuasuaadunaiuszana 30

Juduld Fethaunldaeane
annuiiaiiun1snnasg

AugITeLaE AL MR TUIIENE Syninafeu fueiey 2554 - Lwey 2555

v

A0INNADY

(% '
o o =

wnzildneaonluwnzgnuauiiuiiosned 91w 6 fa Umidniede 25 + 1.4

Alansu Ingunzudaviiaglugasdaunes I51991m5egaunt duuaznounssinlinu

1 o 1 a v ® U U U
AADALIAT NEUNAABIYIINITANENEITAILYN Ivomec  LUBnsT 0.4 cc fada

ASn1snnasg

msneasslulingdnfiazeda Wz lasululdninduduemisiieregrufuiilag
TemnsTuay 3 ads Aelaan 8.00 U, 12.00 u. way 16.00 u. Mvnasutsesnidy 2 szes
Ao

1. preliminary period 1ugadlsdmilgususdnfiuemsnnass Tnsreos 9 Wiy
USinaufiwemnsdninaassuaranomnssiniy Adnfesldsuduna 14 Yu ndeanndls
dninufivermsdnivnassegradeanuudiail (ad  lbitum) Wieliemnsimfivasndely
MUALMIIYNTUBDNIUNIA maammﬁmﬁu%yjmmﬂ%mmmiﬁuléf (Voluntary feed
intake, VFI) luusaziiouasusaziu 1unan 7 3u doantiuanusunaemsiliumdoiio
90 WosidudvesUsinadinuldisiud (90 % VFI) Wunan 3 Yu dislidasAuemsvaasdld
v Josfunisiumde waziileliusunaosiiunsAuld uazUSunayaidudsoonuneg
Tudnduiin

2. 5308 Collection period  ¥imstiufinFmaemsfiunsAuls Usinayauas
Haanazyntu fuaz 1 ads (mowdvestudaly) Wuar 7 fu et ludiasizsinn

(3 =
29AUTENDUNIAL

QREL PGP LERK

1 <

guiiusegaivndnuasusazdenldidedasduaindmdn 3 9a fAe duvu nads

wavarswesdwiniildiasdluga Collection period ¥niu wenaniinisduiudiediya

a ) 6 @ & d' ! & o w 1 A @ 1
AaLdu 10 LﬂaiLszjumm;ﬂamam’mié‘luwazmq UIRNIBYNBINNT hasda VlE‘ZIQJLﬂUﬂJ'ﬂULLG]
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aviulvazanliluduauds (freezer) igaumnll 20 asrwaided InowaniNUAIOE19Yavo LU

avmiauazdaiu wieseazihluinsigimaniinaly
=Y I'4 I3 =
A5 ATITVIRAUTENaUNIBAT

thieg190m13 wag ya Aududanisliliazarsfigumgiivios lnsutsiogaya
oonidu 2 dw thinegsems Weuileamgll 60 ssrwaidea 1uan 48 $2lus uazya
duusneuilunan 72 Falus mnduiluuasuasunswun 1 Sadwes Wetlulnse
wosdUsznaunuailagds Proximate analysis (AOAC, 1990)  wazinsiziiiolelneis
Detergent Analysis (Van Soest et al, 1991) uenanivmsinseiAmdsusiagld
Bomb calorimeter WUy adiabatic fegnsadndrumdailuieszsimiusiulaglsiniy
mMseuwalondnidesnsgyidshulasioulusznitensey

ihnsAuaANsgeslawuuysng (Apparent digestibility) Iagldesnis

nsdealdvadlnvue (%) = Tavusinu (nSu) - Tnvuzluya (nSu) x 100

Tavuznnu (nSu)

1%

NSAUINAIMNAIU TDN wag DE (Yayaew, 2541)
thenmsgesldvedaruranpuiuUialnvuzainiurluewns aglduunalnvus
dogldurazadn udnhunmuamalagusidesldamn wie vealavuzdesld (Total
Digestible Nutrient, TDN) funldnnasnvesUSinalnvusidesldnamuaiiluemis
100 du Tngenduaunissail
% TDN = DCP + DNDF + DNFC + (DEE x 2.25)
o7l DCP = Digestible crude protein
DNDF

DNFC

Digestible neutral detergent fiber

Digestible Non-Fiber Carbohydrate (NFC=100 - %CP - %ash - %EE -

%NDF)

DEE = Digestible ether extract

Amdsugesld (Digestible Energy, DE) vilagindisgeeimsuazyaluingien
MUSUUNSNIUTIN Gross energy, GE) lagld Bomb calorimeter wuu adiabatic w2

o

WnnAmiuUsInainguisniu (Ory matter intake, DMI) vseUsinayanduesnidiefnidu
Inguiisiadesiadu (Dry matter excrete, DME) 9glaUSunaumasausiuiinu (Gross energy
intake, GE) warUSuaumdsnusiunduesnluya (Gross energy excrete, GE.) wa3u1un

Aauen DE lngldgns
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DE (Mcal/kg DM) = [GE of feed cavks om) x DMl (/)] - [GE of feces (cavkeom) x DME (g/a)]
DMI (¢/d)

MmN ulduselewild  Metabolizable Enerey (ME 210 DE fildannns

funailagefeaanish NRC (1981) wugaily fail
ME (Mcal/kg DM) = 0.82 x DE

NANISNAABILAZIINTA

'3 a Yy o gy X
aspUsznaumaadivasluldvannldas aune

nsnaasildviniafululiatasiieg Tungthuuinsvesgusfnunisimundina
nes  Suillownannnszsvds a.usBa Ae Tudung Tulmasaas Tunsusistn uasly
nszfiummn thamihuenviiniu warinsgidrudszneumand daldedauansluass 1

USunatnguits (OM) vadlunautiatmiinluntsmaassigenirlunssBummaniin Ty
Traneaamsin waglufunswiin audify ssdiuldSunainguieedluliiy 4 vin 2ed
Aganinfimminadadus wu wWasnuazdsinlnamuniinues audu (2552) Falfnquste
winfu 21.61 Wedldusd nas@ninues yyieduuazan (2545), auAnuavan (2545) Lay
dufuazaniy (2546) BellTnquitaindu 2500 28.74 uay 26.77 Wedldud mudifu 819
HownanviavesiiniiunnifuuasnsmeassifninaiuniniimadaeTeinlviiauiu
Wenin

USualusiiusia (CP) vesnvnaesinuinlunssiummwmsnlumvaassdillusiiu
Tndidssiulunszdummiuisveadioyd (2549) Aifidnvindu 12.44 Wesidud wivesnitves
nasesdng (2547) BediAiniu 14.83 wWeddud oraidlesnanengesiuldl anmitui
Ugnensfudsvinlilusiusnindnidos dnlusunsmiin luneusslmsin uazlulnasaas
witn flusfulndiAsstunghomnsdainunmaiuuzilag nsuuadad (2554)

Uhinailuifusan (EE) veamvaaesiwuiiluaewistmindengeniludunsmn

Tulpaseasniin wazlunsezduwniviin audisu wuinusualvsiusiuvestuldmsinlunng

'
a % [

naassiiiidegndniyndnyidndue 1wy e sandnuesaudy (2551) Yaasunazane

3
(2545) WAy auAnLazANE (2565) FeilUSunadlasiuindu 4.28 4.10 waz 4.26 MUY us
Tupawransniialnddestuldonuasddlnamnundnues Audy (2552) Fedamiaiy
3,73 Wesidud ludlunsedummmingesnsmaassinuilususuiaifesnilunseau
MNYeINeteIsdn’d (2547) uwarlunseummiuiweniiaed (2549) Fafidwvindu 3.24

way 2.31 Wosidus auaisu

aw o o o o o o o 4 ¢
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'
1 )

Ysunamidawad (NDF) vasnisnaassinuinlunseiummiaziienganan (48.30

Y

U 12

Woswud) TnalAssiulunszdummivesnesemsdnd (2547) warlunseiummuwisvaaiey

=< a1 ! f @ 6

w3 (2549) Fafldviniu 50.63 uay 45.34 Wedldud auddu dnlufuniadesdian
(38.09 Wedidud) Snfleuiufivomsdnisinduieilulilunsmeassiiidn NDF dndn
1N LU mﬁwﬁwﬂﬂmammé’u (2551) ysyiatsuasAuy (2545) uay auAnLazAny (2545) R
$iU3unal NDF Wiy 63.12 62.38 Way 57.98 LUasliud audnu

'
1 ]

UsinasanTu-iwaglaa (ADF) wasnisnmassiinuinlunssdummnasiiengsiian (39.46
Wesidud) lufunsddlesiign (32.56 Wesidud) FslndiAssiulunsiummivesnes
91vn3dnd (2547) lunseiummuisvesiiayd (2549) nansavsinvesandu (2551) yayiedy
uazAMy (2545) uay auAnRLAYAMY (2545) BefiUSanas ADF  Witfu 38.59 36.47 39.55

36.28 WAz 33.31 wWasidud anudau

A1519% 1 osrUszneumaaiivedlulivdnulinenee) Aldasng

% % on dry basis
Sample pH
DM oM cP EE NDF ADF NFC
Tuffunsugin 2921  96.08 9.62 242 3809 3256 4595 44
Tulmasmasnain 2958 9163 874 206 4572 40.19 3511 3.6
Tumsuvandn 33.02 9358 960 368 46.14 3816 34.16 4.6

Tunszdumwinin 30.02 9523 1206 190 4830 3946 3297 44

Usinaandlulawmsniilaildidels (Non-Fiber Carbohydrate, NFC) vasnisnaaesii
wuihflenegsening 32.97-45.95 wWesidud drganitiwaiiaduques Cheva-lsarakul et al.
(2008) wagAN (2551, 2552) FeilAn NFC ogjsening 13.83 - 21.60 Wefldud

dauen pH veslulimdnlunismaassilndiAssiussfuiimunzauues yaiady

(2539) los1enuliin fiwnlinffaasien pH egsendng 3.7 - 4.2
Ysunansiuldvesluldnsinluune

1N915199 2 ziulaiunganusaduludunsutn Tulaaweamin wazlumii
Yrusin Wueiuisinerlalndfeedu windu 1.36 1.41 way 1.41 Wesidudvaaiimiing?

auadsu vsedmdu 30.59 31.41 uay 30.41 o/kg BW " snudnsu wuruneAuldlndifes

[y

VAU NARNDDUNTA AUTITNARITUNIIN LUABDNLAZTIT1INARITUMNIIN AANwlulA

a1 |

fuiloalne Cheva-lsarakul et al. (2008) FeflAnvinfu 1.59 1.52 wag 1.54 Wesidusves

aw o o o o o o o 4 ¢
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a

dhuidng auddu winuldtesninemswamaSansindidnunluunvesaudng (2553) 7l
A1egluYe 44.14 - 56.25 g/kg BW™" ludwrasdlunsedummindn wuiunsiulddes gqn
Wi 0.48+0.06 Wesiduduonimng Andu 10.91 gke BW" Fadesninlunszdu
el (2549) siienaaranainnsiiuduemsiieregaiiedlagladfinnsla
v stumilouve iy’ (2549) FsazdimnuirAusnnituazenatiensedunisiu
IerRuleliufuomsty wasiiiesanlunseaummntnlunisvaasstinuindsasiein
gnafinanansuseteilinunAuIeilrume ulades MNdunnanUsunainguie
AungAulalunsnaassiaznuinmsiululsifuomisiioiegaieasivldtosnitune

LAEITIUAUDIMITTUNS 001U THALULES D

M19199 2 Vsunaunisiuldvesinguisvedluldvfinsine luwnsgnuauiuiies

Goat Fresh Voluntary dry matter intake
Mean+SD Weight matter 0.75

g/d %BW g/kg BW

(kg) Intake (g/d)
TuAunswmin 25.80 1,234.00 360.45 1.36 30.59
SD 9.60 564.01 164.75 0.31 8.51
Tulmaaiasngn 24.25 1,168.89 345.76 1.41 31.41
SD 3.63 339.11 100.31 0.31 7.26
Tupauistmin 22.42 943.10 311.41 1.41 30.41
SD 4.86 147.38 48.67 0.14 2.48
Tunsgdummwivsin 28.08 438.79 131.72 0.48 10.91
SD 6.80 70.07 21.03 0.06 0.93

nsgaulavasluldusinluwne

% a1 I

nseaglavadluling 4 vialuwnzhandlunisie 3 wuinluiunsingdn dannnsese

o A

lavesinguiisasiian (59.47 wWosidus) luvaeluasuislindndaidfign (49.52

q

Wesiiud) degandinisdeslavesinguidlune mauwayduifnwiluwne vesaling) (2543) 1

= [y 1

s189UlAWINAU 20.06 Wasidud wadUSsuisuiuanisdaslavasrudlusingaunsin

CY IS) CY IS)

AudlnavIundn ve13Indnygn 1 ve13IndnYn2 Me13TUIY Lasngunelnawii 9

Y Y

&£ 1

Anwlulafiuiiodlns Chevadsarakul et al. (2008) @silAviriu 60.35 53.69 52.86

59.72 61.67 wa 61.35 Wosidud suaisu wundlanlnadeaiuiunismeasil
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' '
v a

Ansteslavesdunieing (OMD) Tulufunsmdnnuinlndifesiune Inananauy

Anwiluung vasaiing (2543) fidn OMD Wiy 64.62 Wasidus wazsudalnalngeundn

a

wesus neunslnausie fidnelulaituiiedag Chevadlsarakul et al. (2008) Feiien

Y

Windu 64.00 64.44 Laz64.78 Wosidud audisu drululraseasniin Tuasuiiad1ugin

1 & = 1

waglunsedummndin Afidnisgesldvas OMD egfl 50.91-53.80 Wesidud dalnalAes

D

wewnalnanfiony 45 Ju 1o (2551) AdANVnAU 54.60 Wasidus nesdvdngnl 7

Y 9

Anwilulpftusioslng Cheva-lsarakul et al. (2008) FelAwinfiu 55.62 1Wasidus

nsgaslavasldsiu (CPD)  TuluduwwnsindnlndAsanungnsawrananeilule

v g

6 @

fusledlay Cheva-lsarakul et al. (2008) @siiAviriu 28.41 Wesidus ualulsminia 4

yiinlunisnaaesiifidinisgesldvedusiusnimamauayduiidnuluung vesgiing

¢ @

(2543) A1 CPD WiNAU 58.74 Waskius autlnailneaunin dudlnaninundn wWaen

0%

wazdIU1lNA NI UNIA mfng%wmsqﬂz wazugunslnauiis Adnwilulafiwilodday
Cheva-lsarakul et al. (2008) BflACPD WinAy 50.69 49.38 39.23 37.39 uag 41.16

Wosdus anudieu waznuilulimvainlunisneasailia 4 siia 1A7 CPD 11nNN9LIAe 9

3

Anwilulpfiusioslag Cheva-lsarakul et al. (2008) FeilAwiniu 10.90 Wesidus

nsgeslavaslvdu (EED) Tuludunsmdnnuinlnadestulasntas g9t lnnninu

'
= a 1

wiin nergandnyn2 NAnwilulaiudleslag Cheva-lsarakul et al. (2008) &aildn EED
WU 67.62 uag 64.15 wWesidud mudsu Tululeasrasmdnnuinlndidesiungunaln

a1t waznetnidnelulaudiedday Cheva-lsarakul et al. (2008) @sildn EED wirfiu

<

57.95 wag 50.14 wUasiius Muaenu 1u1umz§umwmﬂﬂwudﬂﬂé’lﬁaﬂﬁ’wﬁiﬁ%wﬂﬂm1

¥
=

wazvhadnfidnululaiiudioslag Chevadlsarakul et al. (2008) @il EED iy 45.00
way 50.14 wWesidud ludluasuwistnnnuinilainisdeslavedlatuivingu 33.55
Wosdud whnninfinermsdmiuiaduquin

nsgeulavesiawas (NDFD) Tuluiunsmdnuazlulaaumasndnnuinlndifesiu

wiigenIlumeuiadmdinuazlunsefummndn wagnuiluldninms 4 sllavesnisveassil

fiannsdeglavesmtiaead mnimenduandundnuiluine vosaing (2543) 13A1 NEFD

< & v

WINAU 56.70 LUSLEUA AUTINAENDaUNTN AUT1IINAMITURLN WaDNWASTIT1IINA

o

o Y A o Y A v i Y o A A
WINUKUN Milq]}']g‘(j%llﬂsﬁﬂl Vﬁyﬂi"?j%llﬂsq@lz LLagﬁquLLWQIﬂaWLLMQ Wﬂﬂi‘_ﬂiﬂiﬂWULﬂJaQIﬁﬂ

q

Cheva-lsarakul et al. (2008) @sild1 NDFD wirfu 63.03 63.09 74.31 55.67 62.57 uas
68.21 1Wasidud anudfu
n1steslavesinluiwaglaa (ADFD)  luluduinsmdnuarlulaasaaansinnudn

Inatesiuusgendntuasuwistndn lunsedummmdnlunisveasadl uazgien ADFD genin

aw o o o o o o o 4 ¢
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e waLAyduAnuluuny veagiing (2543) Aifldn ADFD wihifu 37.27 Wosidus uaz
wululiviings 4 slisvesnsveaesidainisdesldvesdnlueaglaa sndiudrlneiln
gounsin dudmlnavmmin Wasnuazdadnlnemiunsin nghsviingal nagantnyg
2 warmgunslnauds Adnunlulaftuiiedlag Chevadsarakul et al. (2008) &silen ADFD
WU 59.73 62.50 71.68 57.13 58.62 W 61.35 Wesiiud nud1du

mstetldvesmslulawnsaitliludols (NFCD) vasluliviingta 4 wislunisvaaesi
wuihdlenegsening 75.16-97.05 Wesifud eldganirfiwnsinuindusues Cheva-lsarakul
et al. (2008) wazAudu (2551, 2552) GeilAn NFCD  ogjszming 41.02 - 69.41 Wasidus
downanuinumslulawsaitldladels (NFQ) vedlulinsinlunismaaesiifengeninis
¥finduquos Cheva-lsarakul et al. (2008) uavandu (2551, 2552) Juilvinisgeslives
mslulawnsailailuidologemulusne

Tuliinmsvnaesita 4 1 lifidnsdesldfifnauuiannsdananuieinisgos
Tusfuveslulraanamiin lunsuistmsin uazlunsedummvsinluunedasninfivems
dnduiaduganneniiurnedin Fddudieszezgnaniinismaaseguszana 1 Weu Anuy

uwnefdvanunsanueglawdnvihliimindveaunzanadliuszunn 3-5 Alansu

A15°99 3 AinsgesliveswnggnuaniudeAululdvinyiasiigg WWuemnsaes

Apparent Digestibility (%)

Mean+SD

DM OM cP EE NDF ADF  NFC

Tufunsngdn 59.47  63.13 31.01  66.60  49.27 4443  76.01
SD 7.28 7.21 10.66 9.13 1040 1092  6.93
TulaaaAasngdn 5258  53.80 1320 5595 4753 4676  75.16
SD 3.46 3.20 1.16 3.36 3.80 6.02  4.27
TupewitsUmiin 4952 5091 1621 3355 2540 1269  97.05
SD 3.27 3.32 8.56 8.99 5.05 588 261

Tunsgiumnmin 51.47 52.09 14.73 44.02 28.14 2283  96.71
SD 2.53 2.33 2.96 5.08 3.82 2.74 2.98

AMNA9IUVI U LN gL R LW

AMNAI91U TDN %39 sonlntuzgeula (Total Digestible Nutrient, TDN) 21001519 4
wud1A1 TON - veslufunsilnaifesiu dudrilueiingeundin warsaviinyn2 uagna3e

(3

WHeUed Cheva-lsarakul et al. (2008) fiflAvniu 61.19 59.93 war 61.90 Wasidud

aw o o o o o o o 4 ¢
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ANNAIAU VLA TDN 289 Tulpasmanain Tuaswkisunnan wazlunsedunnivein dan

¥ = 0

Tndiesiy vsdn uazvghgaminyn1ves Cheva-lsarakul et al. (2008) AdAwsiniy 51.57
way 52.25 1Wasius auaau

AMNRI9IUTIY (Gross  energy, GE) wasludunsudn Tunsziumwindn wazly
poutatndin lunismeaesd fdganirfufivemsdnifdnwlulafiuiosday Cheva-
isarakul et al. (2008) Wéntien usilndiAvsiululpasnamsin el GE agsening 3.71 -
4.59 Kcal/eDM usindunuindmasnuiidesls (Dicestible Eneray, DE) vasluliits 4 wind

[y

Anwrluunzainmsmaassifuiiddesunilefioufuamdnuiidesldves fivensdn i
Anwilulafiuiiodlay Cheva-lsarakul et al. (2008) #ifien DE agsewing 2.02 - 2.88
Kcal/eDM Fedamarilsrmganuildusslevdls (VE) vedlulivia ¢ afnfidnwiluungann
nsneassbiimsauadluae

nmsdanaamdsnuredlulivingg 4 sialunismeaest wandumsng 4 wuin
TunuinsamsindiaAn TDN qaﬂiﬂﬂﬁ%ﬁmﬁu Faflwannvnnisgeslsvesan DM, OM, CP, EE
wag NDF aendlulddn 3 alla villviAmdanu DE wag ME vadluiunsmdngeninlulddn
3 9flaluse wazwuinluliudazsiafidwdsnudigesls (OF) Aunn oglugas 0.022 -
0.029 Kcal/gDM n&aauitlduszlowtils (ME) agludas 0.018 - 0.024 Keal/gDM BailAnsin
A9 NRC (1981) wuzihunn  aldunsivluliusasvsdaduomisiforegrafiorazyli

unzlasunasnuliiisaneramudssnisiionsaselinuaznisiasyavlale

a | ) Y o gy X
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Effect of different of manure and nitrogen fertilizer on yield and chemical

composition of pangola grass hay in Hub-Kapong soil series
. . 1/ . . 2/ 3/ a/
Chalao Pitaksinsuk  Vichai Arahang Somsak Poathong™ Jantakarn Arananant
Abstract

This experiment was conducted to study the effect of cattle manure and
nitrigent fertilizer rates on yield and chemical compositions of pangola grass (Digitaria
eriantha) on Hub-kapong soil series at Petchaburi Animal Nutrition Research Center,
during September 2007 to June 2009. The treatments were arranged in Split plot in
Randomized Complete Block Design with 4 replications. Factor A consisted of 3 rate
of cattle manure rates viz 0, 2 and 4 ton/rai/year and factor B was 5 nitrigen
fertilizer rates viz 0, 10, 20, 30 and 40 kgN/rai/year and everytime after cutting.

The results of this experiment indicated that there were interaction between
cattle manure rates and nitrogen fertilizer application period on average dry matter
yield and protein yield of pangola grass. The application of cattle manure rates at
the highest 4 ton/rai/year gave higher average dry matter yield (5,915.7 kg/rai/year)
and then application of nitrogen fertilizer rates at the highest 40 kg/rai/year gave
higher average dry matter yield (5,977.6kg/rai/year). For the chemical composition the
results showed that increasing nitrogen fertilizer rate had affected on crude which
increase and there was no changes in ADF and NDF percentage. On the other hand,
the ADL increasing highest which cattle manure rates (2 ton/rai/year) with nitrogen

fertilizer (30 kg/rai/year).

Keywords: pangola grass, manure, nitrogen fertilizer
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na13 (pH 6.0-8.0)lufuavdnasluananugauszalufudull nuindausluninasnnindnves
au TuRugellasiinsuSulieinsesnumaulaenisldledunsd wu Jeaen Jondn uwasle
-~ - 9 wa a & a9 v S |+ a i v
fyan ioUSuusnuanTfvestunimanenmuaziaiilinvy wazadsldleniniuglusie

WegELiNUTINUE RS IIRARAY i lviRuilALeaNENYSAATY (NFUiRINTAY, 2551)

a ! =~ a o ~ | + o ! o
M157199 1 ddszneumaeiivesiuneuasvdimsvnsssdeldderenuazdelulasaudamen 9 fu

danang AUUTENBUNWALVDIAUNDULATNAINITNAADY

pH  OM(%) Avail.P(ppm)  Exch.K (ppm) Total N(%)

AUNDUNITNARDY

(f"’i’]La’g‘EJ) 6.84 1.60 21.37 116.87 0.08

AUNRINITNNADY

onsJemen (M)

0 fiu/ls 6.4 13 10.9 63.9 0.06

2 ¢/ls 6.5 1.5 14.4 775 0.08

4 ¢i/ls 6.7 18 21.7 94.7 0.09
%CV 48 114 47.4 48.4 -

gnsdelulasian (N)

0 nAN./ls 7.2° 1.6 24.9° 140.1 0.08
10 nAN/g 70 15 16.4° 91.1 0.08
20 nAN/Ls 68 14 13.0° 55.4 0.07
30 nAN./13 61 15 11.6° 51.6 0.08
40 nAN./l3 565 15 12.4° 55.1 0.08
%CV 105 133 25.0 24.7 0.08
MxN NS *x NS *x -

N o N o

newe - AnRdeniisnwssssiaduiduluwnddianuuendeiuegdided Ay ieaia

aw o o o o o o o 4 ¢
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aa o o

ADANTEAU P >0.05, U809 WANANNDENLUYAAEINI9EDR  NS¥eU

<

198 DMRT 915¢0U P < 0.05, NS vunefe hufmnuwsnenaiusgnaiidedifmynig
P

NANT197 1 wansnaaudRvefuneun vnaesunaiuiwlamaasaduyniu

@ a & a 1 2 a da ¢ & =
NUNZNI NUINANWUZAULTUAUIIUYUNTIY LUU@‘U‘VI;Jmmammamgimﬂ’]uﬂmﬂ AN AINU

9 9

Junsavwnansdadunans (pH 6.84) T8uvseinguiunatawiniu 1.60 wWesidus Jusuiau

woaveSaniduuselomiliroutrsgaviniu 21.37 ppm. Uinalnunadouiuanasuldg

Wiy 116.87 ppm. wifiuSunadlulasiausiun wiriu 0.08 wWesidud
LaTANNANITIATILEAUNAININARDY Auiiudn n1slddenendnsisneg lufinavin

Widn pH wazUSuameanesanldusylonilawanseiunieada winslddenandnst 4 du

'
[ 1+ = a

Aolsfidunieingganindu 1.8 wWesidud geniulamahildalenen 2 dusels 3adl

]

sunSednguiniu L5wWesdud waznslllaleranfulidunietngimanindu 1.3wWesidud

q

winslddelulasiauiinavinliie pH wazUSunameanesanldusylevilawnnd1aiuniada
waluduvaaUsinadurseinguaginuaeniuanuasuls wuii Jujduiusiinainnisld
Jepansiuiudelulasiau vilvwanssiuegaivdAgnisadaduansdeyalunsied 1.1
= A a a a4 o a Y 4' |+ ~ ! a =
ey M50 1.2 nanfe Usunadunseinglufundsnisnaseadielddenaniiesegaien 4
USinauindumudnsimsladeneniiiiutu uasiirigegn fe 1.95 wWesidududleldlanen 4
£ U o | | ¥ +) L2 al % 1 1 | o % a a a
Ausalsdel Srududelulasiau §ns1 30 Alansuselssel dwSudsalwwnadeslusiu
wiansnaaes wud1 NMstdleneniiiesegufieniensi 4 duselseel suiulelulasiaudns
10 Alanfusialssel nnaswmdwina MlvuSunalnunadedlufundnmisnaaedivinugndi

o w

mslaldderanuaznisladelulasiaudng 2 duselseal egneditudAny

m3199 1.1 Ufduiusszmnsnnnsladenenuazlelulssiusaesidunduse ingluiu

PRINITNARDY

an1e gnslenen (u/l3/0)

Tulnsiau 0 2 q Wd
Mansu/ls)

0 139" 170 ° 1.85 € 1.65
10 1.57° 1.31° 1.54 ° 1.47
20 1.14° 1.43° 163 ° 1.40
30 1.11° 1.44 ° 1.95° 1.50
40 1.12° 1.47° 188" 1.49
\ade 1.27 1.47 1.77 1.50

aw o o o o o o o 4 ¢
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U ¥ a o v

newme : AnafeNiiumednuysssiululwfaseiu danuwanssiueg1sitedfay

N9@DALMEI0 DMRT (P<0.05) , LUSEUWIEUANULANAIIYBIANFILATLUINEULAY
LSDO.Ol = 040

M3 1.2 UFduiusserindasnisladenenuasdelulasiausiesinadwiva@eslufumes

ARi266N

an31e sn1leman (Fu/l3A)

Tulnsiau 0 2 q \de
Mansu/ls)

0 1125 ° 1143 ° 193.6 140.1
10 713" 81.9 " 1202° 91.1
20 526 ° 59.5 54.2° 55.4
30 358 ° 58.2 ° 60.9 © 51.6
40 47.3° 73.6° 44.4° 55.1
\de 63.9 775 94.7 78.7

LR © Andefiiumesnesisiuluwnauaeiy Ianuunneeiuegeiidudfay
1980 1935 DMRT (P<0.05) , WUSEUMIBUAIULANAIUBIAIR BAULUIUDULAY
LSDO,Ol = 351

AUV INALNET

nslddenanludnsndiudie Inadeadnugavamaiunengl Aandlumnisan 2
wifuiaugeemghundlnadieldtonen qruresdiil waslfi2 suidluggudsdii
neundlnaragiinugauintudednniseoniiudusasdauuandisiuegaiidedidy
y3adA (P<0.05) usimuguadsannnisnaaes 2 U vesmaundlnan filddenen 4 dusiels
setlvindu 50.4 lwudung ganimadildldlatonenuazldtonen 2 fusiolssed Fsfimm
galnalAgaiu Windu 41.7 wag 44.9 WwuRlwng Muau waziandsegeiltedfynisats
(P<0.05)

mslddelulasiauludnsdiuineinasnonnuawemgundlnagudgiiulenen
fio arugevomigumslnalunguuvesiil wasdi2 sauiilungudadd 1 vdundndrasd
mmgqLﬁﬁiﬁ@é’@ﬁﬂ81u1m3LauLﬁu%uLLazﬁm’mLLmﬂﬁhaﬁ’uasJNﬁﬂ'ﬂﬁﬁmmqaﬁa (P<0.05)
uimguRdsannsMnaes 2 3 vemviguwdna lddelulasiausng 20 uax 30 Alandy

Tulnsiusialssed frmuadnalfssiuminiu 48 uay 51 URKINT MNLAIRU WaYPRLE BV 1

aw o o o o o o o 4 ¢
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Tna ldUelulasaugem 30 uae 40 Alansululssausielsaet Allienugdlndifesiuviniu 51 uae 53

YR IATINUA U

M19197 2 wansAugamgundlnanileldlenenuaz Jalulnsiaudngeiing o fu

ANGIVDIMEIUNLNET (LHURLLNT)

AAa09 n 1 Un 2 way 2 1 bLE

(%
Y

gosu  OQUAY  OaRu fauaY ARy gauds UVl

ans1enan (M)

0 si/l3 553° 382  456° 276 505 329 41.7
2 #/ls 505° 388 517" 296 556 342 44.9
4 gu/ls 652° 442  566° 355 609° 398 50.4
%CV 16.4 18.6 8.7 149 119 166 11.9
dn3delulasiau(n
0 nAN/ls 483" 270" 374° 226 429" 248 338
10 nnN./l5 56.3° 355 484° 282 523" 318 421
20 nAN/Ls 615" 433 544" 329 579" 381 48.0
30 nAN./lg 671° 469" 566 338 618" 403 51.1
40 naN./ls 66.9° 494" 595 369 632" 431 53.2
%CV 6.6 9.7 6.5 7.6 5.5 7.2 4.6
MxN NS NS NS *x NS * *
yanewe : faauiimfusesnusmedasulunsdanuuandisiuegsilduddymeainlae
DMRT #iszsu P < 0.05, NS wngie ladflanuuanansiusgisiivod ‘”z:ymwaﬁaﬁ

o

s¥AU P > 0.05, * ey wenasedeiidedAynised

[

fisedu P < 0.05,

=3)

'
o v a

** 931809 WANAN9RE NLTYdEAEI9@DANSEAU P<0.0

7]

—_

nMneaesiinuhiiujduiusseninalenen wasdelulasiau deauaivemaung
Inanlugauaswealin2 sumsanadelueinguas uazillorfiesiund lagainmsen 2.1 -
2.3 agviuivaunslnanvsiinnugwiniigafieldlenandnsn 4 duselsnelsuiule

Y a a

lulnsiaudns 40 Alansusalsdel ynaTwdsdn Fsnsinefinnugainduiieldds

Tulasiauludasiinvuny Wewinsmlulasauadninduasunisasyiulnvema

Usznaufiungundlnaniinisnouauasiasnlulasiaugs Jvhlilinsasayiulalag

aw o o o o o o o 4 ¢
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M3199 2.1 Udiusserindmmmaladerenuasdghlasaus ormugwemia wndng Thngua i 2

an51e ans1eaen (fu/ls/0)

Tulnsiau 0 2 il \de
(Alansu/13s)

0 218 ° 225° 234 ° 22.6
10 264" 26.8° 313° 28.2
20 266" 30.9 " 41.0% 329
30 306 ° 318" 389" 338
40 308 ° 358" 426 ° 36.4
\nae 27.2 29.6 355 30.8

LR © ARReNMAUMesnwIAiuluLALAeIty danuwendiueg1aiitudAymeata

1n838 DMRT (P<0.05) , 138 UigUAMULANANT0IAIRLaTLLIUDULAY LSDy o, = 6.2

e 2.2 UFdiusserindasnsladerenuasdelulnsausisrmnugweme)undnalugguds

wan 23

an31e sns1lenen (u/l3/0)

lulasiau 0 2 q Wd
Mansu/ls)

0 23.1° 24.1° 27.2° 24.8
10 313" 30.1° 30.1° 31.8
20 32,7 " 36.8 " 443" 37.9
30 36.9 39.1 " 454" 40.5
a0 39.8° 41.8° 48.3 43.3
Wl 32.7 30.4 39.9 35.7

LR © AdeNiiumesnusaeiuluwnfLfeliy danuwandeiueg1elidedAyviaia

19838 DMRT (P<0.05) , 1US8ULABUANULANANNYBIANRLAULLIUBULAY LSDy s = 5.3

aw o o o o o o o 4 ¢
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MI1an 2.3 Ujduiussenindnsnisladenenwaslelulasiauseniugeauamawnalng

WwagsIu 2 U

an51e sns1lenen (u/l3/0)

Tulasiau 0 2 il Ay
Alansu/ls)

0 307° 30.6° 362 ° 338
10 39.2° 0.1 © 47,0 ¢ 2.1
20 421" 471" 50.6° 47.9
30 167 ° 508 ° 56.0 % 512
40 49.4° 52.4° 58.0 ° 53.2
\aae 41.6 45.0 50.4 456

MW : AadeniiumednyIisiulukwiusediu danuwanaiuegaitedAynisada
1A838 DMRT (P<0.05) , 13 ULEUAMULANANTOIAIAATLUIUOULAE LSDy s = 4.9
dollgianuduius seINaNanUMl NuALaa s TINR ST me wnelnan AusnT

+) = ! v X ! a (% (Y a I Aa 2 (-2
qgluimwuﬂmmmsm WU HAMUANNUSAULUULTUEU UAT R Lag R iy 0.965

WAy  0.9320NUANU Lazliaun1sneInsal Ae Y = 36.08 + 0.478X

NUIUUYUIADANTIIUATVDINGY NI LNET

AnuanansalumsuanuuusesgundnaAnludiuiudusensauns delaain
nstiudumilunsiangmnase nudmslddelulasiaudns 10 - 40 Alandululasiau

polinel duavinliiIuIusuYoIrg IUNIlna AN

A1319% 3 wansduukrnsvemgwndlnandieldleaanuazdelulasiaudngising 9 fu

TIWAULVUIVOIAY NG (WVUY/AITIUAT)

Ana99 N 1 Un 2 Ry 2 U bRE

gosly gauas  goHu goudY  gRu gauas  sauvied

ans1uman (M)

0 ¢u/ls 3,472 3,874 3,741 3502 3,606 3,685 @ 3,645
2 fu/ls 3,623 3,960 4,168 3582 3,894 3,770 3,832
4 fu/ls 3,878 4,280 4446 4,062 4,162 4,168 4,165

aw o o o o o o o 4 ¢
FIYUKNAIIUIAYFATUNNAIUIDINTEAND U52A1U N.A. 2556 ﬂiil‘ljﬁ!ﬁ(ﬂ’] NIENITINNYATLASEHRNIU



227

A1519% 3 (D)

%CV 6.5 11.9 89 103 58 102 7.4
ansdelulngiau(n
3,176
s 3147 3,135 3208° 2958 . 3046 3,110
0 nAN./b3
3,960
s 3,640 4215 4280° 3974 4,093 4,027
10 naN/ls
4,022
s 3592 4248 4458° 3992 . 4117 4,070
20 NAN./L3
4,173
s 4,027 4321 4320° 3739 4027 4,099
30 nAN./ls
4,106
s 3884 4267 4325° 3914 . 4,088 4,096
40 nAN./L3
%CV 7.9 8.8 8.6 99 59 71 4.7

newe o duavniiiumesnesansiaiuluwddanuuendeiuegeiidudAgvnaia

N v

18 DMRT #15g6iu P < 0.05, NS wwneds lidanuusnaisiusgeditdodifgmng

(Y]

anANIZAuUP > 0.05, * el wendedidedAysana

[ N o

926U P < 0.05, ** wu1ede uansgegiitiedAgdmieads Nsgau P<0.01

9NANT197 3.1 aniuliinduauisusenIsTaunsvemidunilnalugarukazee

(% v ¢

w1 dujdniusseninderenuazleese Welddeaenuaveisesiuiu lngluggrumna

+ a v

wnalnanagidnnukvwsasaniiloldlunandnsddusalssietd Siuiulegisedns 30 Alansy

ERRRT)
1Y =

| | g.J/ v = Y A o dll I+ v !
aald Nnasmdein vaenlugaudalidnuiuiyusasgailoldlonandnsi 4 dusialsned

1 U+ a Y al LY ! ! gj v v a a o v & 1 a U r.;} Y A
Sfudegsudns 20 Alansuseliynasamdsina wasiinufduiusiiudedrtuillugaudsdan

=< o

2 g JhbiAsudduiusiedandnnumanade 2 Tvesdwuuvusdensiuunslugg

Y [

¥ a 1 I+ L d‘ ! = o QI aa U dl I !
bbeIN I@EJ?LIF’TJ']?LILLWﬂG]’]\‘iﬁ]']ﬂﬂ']ﬂﬁ‘lJfJ@ﬁ]iT&]us] pgnadidedAdamieana neangiulisldld

<

Joiag TGN

aw o o o o o o o 4 ¢
FIYUKNAIIUIAYATUNNAIUIDINTENY U52A1U N.A. 2556 ﬂiil‘ljﬁ!ﬁﬂ’) NIENITINNYATLASEHRNIU



228

A1919% 3.1 Ufduiusseminseninnsladeneniaslelulnsausiodmuinuuiausme neng

Tuggstu 99 1

9n51e gns1lenen (u/l3/0)

Tulasiau 0 2 il \de
(Alansu/1s)

0 2560 3,376 3,504 3,147
10 3,560 3,476 3,.880°° 3,640
20 3565 3,036 3,680 3,502
30 3,728° 4,120 4,232° 4,027
a0 3,856 3,708°° 4,088 3,884
\ad 3.472 3,623 3,878 3,658

LR © ARReNMAUMesnwIAiuluLALAEItY dauwnnsaiueg1aiitud Aynieaa

1A838 DMRT (P<0.05), L USUBUAULANGNUBIAFILAULUILBULAY LSDy s = 26

M19197 3.2 UFduiussenindasnsladenenuasdelulnsaussdnuuiuesm undng

Tugoudsdi 1

8n31e gns1duaen (Fu/ls/0)

Tulnsiau 0 2 q Wd
Alansu/ls)

0 2,728" 3,028 3,648 3,135
10 4,088 ° 4,320 ° 4,236 ° 4,215
20 4,184 ° 3,752 " 4,808 ° 4,248
30 4,184 ° 4,488° 4,292 4,321
40 4,180 ° 4,208 " 4,412 4,267
\de 3,873 3,959 4,412 4,037

e« ARaeNmiumednusisiulusduseiu IanuuanaeiuegdidedAynaia

1n838 DMRT (P<0.05) , W38 ULEUAMULANANYDIAIRUATLUIUOUIABLSDy o5 = 37

aw o o o o o o o 4 ¢
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M15199 3.3 UduiusseningnmsladeaenuasJalulasiausnednuiuuunuesme uneng

Ui 2

8951 ans1uaen (fu/l3/0)

Tulnsiau 0 2 q \de
Mansu/ls)

0 2,320 3,088 3,468 2,959
10 4,216 ° 3,620 *° 4,088 ° 3,975
20 3,616 3,772 ° 4,588 ° 3,992
30 3,584 3,584 * 4,048 ° 3,739
40 3,776 3,848 ° 4,116 ° 3,913
\de 3,502 3,582 4,062 3716

LR« ARaeNMAumesnusasiuluwnfufediy danuwandeiueg1aiitudAymeada

1A838 DMRT (P<0.05), LUSUBUANULANGNUDIAFILAULUIUBULAY LSDy 05 = 35

M3 3.4 Udniusseniegnannistdderenuas Jelulasiausednunuuiuamg unilng

lugauauady 2 U

9931 ans1duaen (Fu/ls/0)

Tulnsiau 0 2 q Wd
Alansu/ls)

0 2,520 ° 3,058 ° 3561 ° 3,047
10 4,148 ° 3,969 ° 4,162 " 4,093
20 3,897 3,761 " 4,694 ° 4,117
30 3,882 ° 4,033 4,165 " 4,027
40 3,976 ° 4,028 ° 4,260 ° 4,088
\de 3,684 3,770 4,168 3,874

e © Adefiiumednusansiuluwndufeiu Ianuueanasiusgdidedidgy
71980 198 35 DMRT (P<0.05) , USgUMIEUAMUBANAIIUBIAIAAULUIUDULAY

LSDO.Ol = 41

aw o o o o o o o 4 ¢
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M3 3.5 UduiusseringnnslddenenuasJalulasaudednuinuuisuamg unilng

AT 23

9951 ans1deaen (fu/ls/0)

Tulnsiau 0 2 i \de
Mansu/ls)

0 2,588 3,236 3,509 3,111
10 3,937" 3,921 ° 4,222 ° 4,027
20 3,901 ° 3,856 4,453° 4,070
30 3,887 ° 4,130 ° 4,282° 4,100
a0 3,911° 4,018 ° 4,360 ° 4,097
\de 3,645 3,832 4,165 3,881

mnews) : Anadeiimiumednusieiululuiafediy Ianuuandeiuegddudday
n9EdA 1agds DMRT (P<0.05), Wiguiiguanuuandsvasasiiazuuiveulag
LSDQOl =28

AR VG AL RN TR IR B0

nsldenonsmndusiieg fu silinandaivd nusve g unslnaisnafud
wanslilumsed 4 azfiuiinmseassluli 1 wehundnaniilédononsns 2 dusiolsre
Tnanamimnuidndifesty duifladonondnn 4 dusiolsdelfuandntiminuisgsan
dnludil 2 wasifldderonsng 4 suselidetlsnandntiminuigeniuvasilildlade
uazidasitlatonendnm 2 Fusiolirel drunanAntiminuiaads 2 9 vemgunslng

nuInstaderandns 2 waz 4 duselssel inandnumdnuinadewindu 4,878.9 uas

a o

5,915.7 Alansusiols mudwiu dwudvasnlilalddeaenlinandnumdnuisaiionan Ae
377.2 Alandusials  Fauansanudasildde 2 waz 4 dudelssel egralitdudAgynig

adf (P<0.01) awiudnnisugnuenalnanlugafuyunznadaininugauanysaiviunaid

zaesldlonandnsngedls 4 dusielssiel Felinalinandnuindnuisvomg Liudu ¥4

'3
[y v a

A0AARDANTUTIBNUVDY aUANA uazAe (2546) Fe51891u31 Mslddeaanluynfuyuneng

YaansUgnuaIAudate ludns 4 uae 6 sialssiel lunandnumtdnuisgainay winiy
2,498 way 2,559 Alansusiols suadu Ndudsiinsiederandnuauifnenisuiuuys

[

Ay MR IugeLAsiinsTsUIUNATY

nslatelulasauludi 1 waedi 2 Tudns 20 30 way 40 Alanfululnsiausie

[ {

l3viel lvinandnumdnuislnalfsaiu wazgeniwdasildlalddeuasuvasilaledns 10

Alansululasiausealddat d1ululfn 2nandniindnurmesmiduluviiusafeddu

'
= a

U7 134

aw o o o o o o o 4 ¢
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midnuiaede 2 U veansladelulasiaudng 20 30 uas 40 Alansululasauselsaalf
TnandnlnasAeeniu winiu 5,521.8 5,697.1 wag 5,977.6 Ntansumals AmUaIsUTIadUIAD

nantdde 10 AlansululasiausielsnetuasnalilaldJelinandnuininuiasiiu

[y

4,462.8 wag 2,627Alansusels mud1du Fauendsainvenlddesnst 20 30 waw 40

AlansululasausielsralegalidudAyneada (P< 0.01) Fawiulaiinslddelulasiay

¥ =

Tufuganunensdmsungundnat Tudasinauiilvinandadminuiainduaulume
nellmseghugaunenadufunsenfivinnadulasiausiuin (0.08%) weldlelulnsiauay
reuiusinermsngrglvng 1t lulduselovdiisiiunandnva g unalnaligeyu

o o o £ ! Y a Ao ::4' a
LULAYINUIIYINUYBY dUANA LLazAy (2546) WU']']WﬁUv']ﬂuuagJ']QVlﬂqﬂIUﬁﬂﬂunUﬂgv\N Y

Tinandaiindu weldlelulasauludnsinasy

M15197 4 nandnuminuiesmgunslnandislddenanuazdalulnsiaudnsneng o qu

nandnuvtnuisremaunlnal (Mlansu/ls)

Ana99 N 1 Un 2 LLREAY LR

gorl  gauAs  garu gouAs  geeu gouAe  SIuned

dn1deaen (M)

0 su/ls 2026.0° 2192.8° 2129.4° 1206.2° 2077.7° 1699.5° 3777.2°

2 du/ls 2770.2° 2422.4° 31243° 14406° 29473 19316 4878.9°

4 gu/ls 3029.9° 2962.5° 3776.2° 2062.7° 3403.1° 2512.6° 59157
%CV 13.2 15.6 16.4 18.3 13.6 14.7 12.5

ansdelulasiau (N)

0 nnN./ls 1489.2° 122615 16559 882.7° 15725 1054.4° 2627.0°
10 nAN/1s 2048.8° 21875° 285770 1431.4° 26533 1809.6° 4462.8°
20 nnN./13 3010.77 28965° 344247 1693.9° 32266  22952" 5521.8°
30 nAN./1s 3038.3° 3034.3° 344547 1876.1° 3241.8° 24552° 5697.1°
40 nnN./15 3056.7° 3285.1° 36483  19651° 33525  26251% 5977.6°
%CV 7.8 8.3 9.7 8.7 6.7 6.5 5.6

12
(Y

newe - Aalaeimiumednussinsriaiulukndadianuwansneiuegediil

Todneng

'
o

aAloe DMRT M99 U P < 0.05- ** vBnefly Lonsi e Wit ed @yt vmeedia

fiswu P <001

aw o o o o o o o 4 ¢
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A1319% 4.1 Ufdunusseninednanislddenenuasdelulasiaunenaninuinninuiaves

weuwnalna1ganuln 1

9n317e sns1lenen(siu/ls/A)
Tulnsiau 0 2 q W
Mansu/ls)
0 1,024.2° 1,591.5 ° 1,851.9 ° 1,489.2
10 2,039.5 " 2,440.0 € 2,866.8 " 2,448.8
20 2,395.7° 3,027.0" 3,609.5° 3,010.7
30 2,271.0% 3,309.5 " 3,494.3 ° 3,038.3
a0 2,399.7 ° 3,442.9 ° 3,327.4° 3,056.7
\de 2,026.0 2,770.2 3,030.0 2,608.7

LR © ARReNMAUmesnwIAiuluLwALReIty dauwnndieiueg i@ Ay meada
1a838 DMRT (P<0.05) , W38UguAIULANA1U9AIRauLUIuaUlngY

I—SDO,Ol = 5285

M19197 4.2 UFduiusseninegnnnisldderenuasdelulasiausonandaivinuives

venalnantuganudn 2

dn31e sns1lenen(siu/ls/)
Tulnsiau 0 2 q Wde
Alansu/ls)
0 1,092.3" 1,912.8 ° 1,962.6 € 1,655.9
10 2,239.9° 2,750.2 ¢ 3579.2 " 2,857.8
20 2,509.3° 3337.7 " 4,440.3° 3,442.4
30 2,305.4 ° 3,674.5 " 4,356.2° 3,445.4
40 2,459.9 ° 3,942.5 ° 4,502.6° 3,648.3
\de 2,129.4 3,124.3 3,776.2 3,010.0

e © ARdeNiiumesnesaeiuluwnfLfeliy Ianuuaneeiuegeiidudday
MN9a0R 1Ae35 DMRT (P<0.05) , LUSULTIBUAINLANAINYBIAIAIAULILEULAY

LSD0.01 = 7587

aw o o o o o o o 4 ¢
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NN 43 Udniusssndmmmsladerenuaselilsnas onaed s i weni wndngn

hugguiunds 21
8n51e sns1lenen(siu/ls/A)
Tulnsiau 0 2 4 W
Mansu/ls)
0 1,058.2° 1,752.1° 1,907.2 1,572.5
10 2,139.7 " 2,597.1 ¢ 32230 " 2,653.3
20 2,472.5° 31823 4,024.9 ° 3,226.6
30 2,288.2 % 3,512.0° 39253 3,241.8
a0 2,429.8° 3,692.7 " 3,935.0 ° 3,352.5
\de 2,077.7 2,947.3 3,403.1 2,809.3

LR« ARaeNMAumesnusasiuluwnfufediy danuwandeiueg1aiitud Ayt
1a838 DMRT (P<0.05) , WS8UgumiuLanaaueaAIfautuiueulag

LSDO,Ol = 5466

M19197 4.4 UFduiusseninednsnisladenonuavdelulasudenaninunntnuies

wewnalnanlugguaanl

8n31e ans1eaen (fu/ls/0)
Tulnsiau 0 2 q Wde
Alansu/ls)
0 824.1"° 1,175.1° 1,679.0° 1,226.1
10 2,207.9 ¢ 2,038.8 2,315.9 " 2,187.5
20 2,418.4 2,704.0 ° 3,567.1° 2,896.5
30 2,550.4 3,035.1° 3,517.5° 3,034.3
40 2,963.3 " 3,159.2 3,732.9 ° 3,285.1
WAt 2,192.8 2,422.4 2,962.5 2,525.9

e © ARReNMAumesnysAeiuluLwfLAedty danuwandaiueg1aiitudAynieat
&35 DMRT (P<0.05) , LUSguLfiguaauansinevesafiiasiuineulag

LSDO.(M: 5768

aw o o o o o o o 4 ¢
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e 45 Ufduiussenindnanisladenenuazdolulasausenandnuivinuiavema

wnalnaungua Ui 2

9n317e ans1duaan (fu/ls/0)
Tulnsiau 0 2 4 W
Mansu/ls)
0 631.1° 914.6 © 1,102.4 ° 882.7
10 1,139.2° 1,304.9 ° 1,850.2 1,431.4
20 1,284.8 " 1,459.2 ° 2,337.7 " 1,693.9
30 1,559.3 ° 1,727.1° 2,362.0 1,876.1
40 1,416.6 " 1,797.4 ° 2,681.4° 1,965.1
\de 1,206.2 1,440.6 2,062.7 1,569.8

e - Aefeiimiumednwssisiulusnaufeiy danuwandeivegrsfitedifamnisada

1n838 DMRT (P<0.05) , 1W3guLiiguaMuLanasvesnIfavikuiueulag LSDy o, = 405.3

a a o v 6 ! (% 1+ + I a goj LY 44
M19197 4.6 Ufdunusseninednnisladerenuazdelulasausonandniminuives

weuwndnalugguaaade 2 U

89317 gns1duaen (Fu/ls/0)
Tulnsiau 0 2 q Wde
Alansu/ls)
0 727.6° 1,044.9 ° 1,390.7 ° 1,054.4
10 1,673.6 " 1,672.1° 2,083.0 1,809.6
20 1,851.6 2,081.6 2,952.4 " 2,295.2
30 2,054.8 ° 2,381.1"° 2,929.8" 2,455.2
40 2,190.0 ° 2,4783 " 3,207.1° 2,625.1
\de 1,699.5 1,931.6 2,512.6 2,047.9

[y

e : Aafeiimiumednusdnsiuluwnauiediu dauuandaiuegelidedey

71980 9838 DMRT (P<0.05) , WS ULNgUAINULANAIUDIAIRILATLUILEULAY

LSDg oy = 414.5

aw o o o o o o o 4 ¢
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M19197 4.7 UFduiusseninednsnmislddenanuaslelulnsiausenandnuminuisves

4 1 d‘ 5 IS
%EIQJJ']LLWQIﬂa']LQaEJTJﬁJVNTJ

8n51e ans1uaen (fu/ls/0)
Tulnsiau 0 2 4 W
Mansu/ls)
0 1,785.8 2,797.3° 3,297.9 2,627.0
10 3,813.2" 4,269.2 € 5,306.0 4,062.8
20 4,324.1° 5,263.9 6,977.3° 5,521.8
30 4,343.0 ° 5,893.1 " 6,855.0" 5,697.1
a0 4,619.8° 6,171.0 " 7,142.2° 5,977.6
\de 3,777.2 4,878.9 5915.7 4,857.2

LR« ARReNMAUMesnwIAiuluLwALAeIty danuwnnd1eiueg1aiitud Ay et
1a838 DMRT (P<0.05) , WS UNgumINstanNAIauaIaAIfLavkuiuoulag
LSDO,Ol = 8422

A luanipnuduiusigadussnisandnimtnuinadslugaru gouds uaz
= 5 N v v + a i 1 o’.JJ [ (Y a1 v a Q‘ o v 6 - a s
whysivgnsdegsenldnnasirdainsdn daduussansandunus(R) mdudssans

¢ 2 ¢ a 3 ) v A o + = Y]
Aswensad (R) LLagﬁﬂJﬂqiwa’]ﬂﬁmNaNﬁfﬂ‘lﬂ‘ViUﬂLLMQLN@VI?WU@WiWﬂﬁJ%LTEJ N15512N

A 1 anuduiussernisandmhvdnuiewmg undlnandisldadelulasiaugnsisingeg

10000
9000 —
8000
7000 A

(ATan3u/"9)

6000 iy —o— 1nRuageu
5000 —5— 1RALAAUEY

[

as

//

4000 A -

2000 /,/"/.?ﬁi —a— Rl
0//.,

2000 ———

1000
0 . . . .

0 10 20 30 40

*| o

agBe (ATan3u/15/afen156n)

[
°

NANAAUINU ALY

=

{ o a £ o o 9 a £ 2
A15197 4.8 AduUsEaNsandunus (R) duuszandnisnennsal (R) LATEUNITNEINTO

aw o o o o o o o 4 ¢
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andnUminwisilonsudnsdelulasiau

IUALLDEN R R’ auN13

E]QBJ‘L! 0.924 0.854 Y =2728.22 + 52.02X
QQLLﬁﬂ 0.972 0.944 Y =1967.0 + 65.19X

Lﬂéﬁi’mﬁ’j\‘iﬂ 0.953 0.908 Y =4695.18 + 117.21X

mnewg : Y = nandmhvdnuisvemgundna@lansu/ls) , X = dasdegsenld @landu/ls)

Wosigunlu

oA

nnMAeeideyavnadnnudi fufduiussennnmsladensnuas e Sedeiosidus

=

Turemgundnalugaruiazuawesinl sumalugausd Ui 2 wasanade 2 Tvewguas lnean

'
1o

91671 5 - 5.4 aziuin Wesudluasiirgsanile hildevislnaeuasiawnaadlolddsaen
909 4 fusielidelswiuleyednm 40 Alansusials nnpdmdate Teannsaesuglfnnmsd
deldgFediu vilfmugmomdundndwisdunmdndufdmaligundnddude
TuansiteglndafaAugnuaduaaiisdumalugie viflumedsnoufstunnuasyilinangely
ana denndoatuiiandaniuazaniy (2542) Ws1eamdliin dedasmsglulpsauwilnandsly
anaean 1,409 Alansusials W 1,015 Alansusiels

detinrsiaudiiusserinmerdamnuiuaderaidvemg undnadudneie
yFeilavdnssa wuih danudiusfunuudadu Afian R windu 0.905uasilavmsnensal Ae
Y = 55.38 -0.207X

a13197 5 Wesdudluveamghundlnandelddenenuaselulasiaudaseng o du

dadruluvesmgunglngn

A0a99 91U9 1 931U9 2 way 2 U LR

¥ ¥ ¥ gjf-:l
el gauas  goHu gauas  gadu goues  Tuvey

ans1uman (M)

0 si/ls 453  65.3 49.1 532 472 593 53.3
2 ¢/ls 432 659 43.9 499 435 570 50.7
q su/ls 427 634 44.3 487 435  56.0 49.8

%CV 3.6 2.5 35 55 3.3 2.9 2.4

A1519% 5 (519)

aw o o o o o o o 4 ¢
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ansdelulasiauy
(N)
0 nAN./ls 487 704 5100 568  49.8°  63.6 56.7°
10 nAN/LS 443 609  469° 513 456 586 52.1°
20 nAN./13 436 643 443" 491 439" 567 50.3"
30 nAN./ls 428 622 445" 481 437 551 49.4°
40 nAN./l3 393 616 4207 479 407" 547 47.7°
%CV 43 2.9 5.0 5.2 35 2.6 2.2
MxN xx *x NS * NS * NS

12
g o w

newe - duavimiumesnusssiaiulusuidadanuwanssiuvegalidud Ay nieana

1m8 DMRT 756U P<0.05, NS wuneds Liflanuusnansiuegnsiidodrfnia

(Y]

anm N9eau P>0.05, * Muede  wanseegeiitudAgynsana Nseau
0.05, * e waneeegNitedAYdmNats  Nsedu P>0.01

P>

M15199 5.1 Ufduiusszninsnsnislddenenuaslelulnsiausewesiduiluvame

unslnalugguudi 1

an31e sns1lenen (u/l3/0)

Tulnsiau 0 2 q Wd
Mansu/ls)

0 52.8° 46.8° 46.5" 48.7
10 45.6 " 44,0 " 432" 44.3
20 45.1 " 420" 43.6" 43.6
30 a4.2 " 421" 422" 42.8
a0 38.9° 41.1° 379 ° 39.3
\ade 45.3 43.2 42.7 43.7

newme : AnadeNiiumednussinsiuluiuisaseiy danuwandiueg1itedfAymniaia

19838 DMRT (P<0.05), WUSHULAZUAMULANAIUDIAGILAULUIUBULAY LSDy o, = 3.7

aw o o o o o o o 4 ¢
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M1519%1 5.2 Ufduiusszminesnsnisladenenuazlelulasaudeiesidudluvoman

wnalnanlugaudsti 1

an31e gns1denen (u/l3/0)

lulasiau 0 2 q \de
Mansu/ls)

0 724° 723° 66.7° 70.4
10 65.4 " 67.3" 64.9 65.9
20 63.4 " 67.1° 62.3 64.3
30 63.1" 61.4° 621" 62.2
40 62.5 " 61.2° 61.0 € 61.6
Wl 65.3 65.9 63.4 64.9

LR« ARReNMAumesnwsAsiuluwnfufediy danuwandeiueg1aiitud Ayt

1n838 DMRT (P<0.05) , 1U3sUiguamsuianangeesasasniiueulang LSDy o, = 3.7

M15719% .53 Uduiusszminednsnslddenenuazdelulasiausewesidudluveame

wnalnanlugaudsdn 2

an1e sns1lenen (u/l3/0)

Tulasiau 0 2 q Wde
Mansu/ls)

0 57.5° 55.6° 57.3° 56.8
10 528" 49.9 ° 51.2° 51.3
20 51.5° 49.3 " 46.4 © 49.1
30 50.4° 485" 453 © 48.1
40 54.0 % 46.6 43.1° 47.9
Wl 83.2 50.0 48.7 50.6

LR« ARaeNMAumesnusaiuluwfufediy danuwandeiueg1aiitud Ay meada

1n838 DMRT (P<0.05 , WIgUTIBUAULANASUDIANAIAULUIUBULAY LSDy 05 = 4.)

aw o o o o o o o 4 ¢
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M1519% 5.4 Ufduiusszninesnnisladenenuazslalulasauseesiduiluveamg

wnalnanlugaudaaie 2 U

an1e sns1lenen (u/l3/0)

lulasiau 0 2 q \de
Mansu/ls)

0 64.9 ° 63.9° 62.0° 63.6
10 59.1 " 58.6 " 58.0" 58.6
20 57.4° 58.2" 54.4 ¢ 56.7
30 56.8 55.0 53.7 55.1
40 58.2 " 53.9 52.1° 54.7
Wl 59.3 57.9 56.0 57.8

LR« ARaeNMAumesnusasiuluwnfufediy danuwandeiueg1aiitud Ayt

1A838 DMRT (P<0.05) , 138 UiBUAMNLANANIY8IAF AL UIUeULAE LSDy s = 2.3
daudsznaunanll

INANTIIN 6 wae 6.1 Tudruvesalusiu wudn Anadeludn 1 Jujduiussening

Joaonuazlelulnsiau lnanisladenendne 2 dudulssed saudunisladelulnsiau vn

(3 1

ASIMAWA Sn31 40 Alansusiels vdiAlusfiugean Ao 12.04 Weosdud unnssanidelild

' 1%

JeogralidudAgnieads wardnsdogSenisduiinayilvialusiuiudy dauluti 2 1l
Uduiussenitelens 2 vl udlloldlonandnsn 4 dusalssatl Arlusiudan wirdu
10.26 Wosidud Fegeninnislllddenanuaznsldndns 2 duselsael lnedmnuunneg

(% ' v o w aa 1 1+ ! a 4{' I+ a gj LY
fuegdidudrdgnieada daunisladelulnsiau AlusivazasandeoldlugSonnaTmassin

[y 1

031 40 Alansusials Ao 132.96 WOsSHUF LazLANAI92INNITIASRTY 0 10 20 way 30 9814

o w

fidedAynneadia wazaziidranasaurininandngs (7 wWesidus) Ao 5.57 Wesidud el

14

ldde avsiinansenusiansiulavesdnd (Milford wag Minson 819lay andausi uazae,

+ a [y

2542) wara1nm13199 6.3 Msldleaandnst 4 duselisel Saufudagise §ns1 40 Alansy

9 Y
nals nnasimasdn Tlvinandalusiudeliaean Ae 895.6 Alansusdalidad dn15Aesn

a

lulasiaueenainiu 143.3 Alansuselided vausivgldlddefsmlulasiauesnainsiu

' (%
o A v I

Aan Ae 15.5 Alansuselsdel Felasunfudsluaunldugniiadnnusiniiluseduniuin
IS [

ansfnevaueesivilsusnlulasnulivismende fvvzlivuimdn ludn duneu &

Tulduddegadumdss Giles, 2536)

aw o o o o o o o 4 ¢
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M19197 6 drulszneumaaivemgundlnaileldlenenwazJelulnsiaudnsieig q fu

druusgnaunmaall (% on dry matter basis)

AMnans cp NDF ADF ADL
Y1 V2 V1 W2 M1 V2 V1 V2
dnsdeaean (M)

0 & /s 902 939° 6172° 6155° 3529° 3505° 328 296

2 ¢ /s 920 955° 6291° 63.62° 3625  3597° 352 338

4 ¢ /13 926 1026° 6325° 64.00° 3690° 37.05° 369 3.78
%CV 3.5 6.6 1.2 1.6 17 1.1 80 26

ansdelulasiaun

0 nn.N/1g 6.18 557° 6021° 60.69° 3448° 34.69° 321 3.14
10 nn.N/19 767 747° 61.99° 6275° 36.00° 3595 333 335
20 nn.N/ls 894 9777 6298° 63.04° 3644° 3634° 351 346
30 nn.N/ls 11.03 11.90° 63.76° 64.14° 3669 ° 3650 3.65 3.49
40 nn.N/ls 11.99 1396 ° 64.18° 64.67° 37.12° 36.65° 376 3.42
%CV 92 127 23 2.6 23 1.9 47 59

M x N * NS NS NS NS NS * *x

wnew : Andeniiumednesiriiaiuluiuisdanuwansieiuegeideddynaialag
DMRT #15g6iU p < 0.05,NS wsnedi LiflanuunnansiueteiidudAgnisedan
S¥AUP > 0.05, * nedy  uansisegsiltd1Agnsada Nszau P < 0.05,

** nefe weneeegiitedAyBmisadn  Niszau P < 0.01

I 6.1 Uduiussemnneninislddenenuaylelilasausierlusiuuemewndnailuli 1

dn31e ans1deaen (fu/ls/0)

Tulnsiau 0 2 q Wd
Alansu/ls)

0 5.55° 6.06 6.93 ° 6.18
10 7.11° 7.62° 8.28 ¢ 7.67
20 8.94 ° 8.93° 8.96 8.94
30 11.97° 11.04 " 10.08 " 11.03
40 11.56 ° 12.35° 12.04° 11.99
\de 9.02 9.2 9.26 9.16

aw o o o o o o o 4 ¢
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newme : AedeNmiumednyssisiululwiameiu danuwandiiuegaitedidgniada
1n838 DMRT (P<0.05) , WS UNgumINsaNAIauDIAIRLa kUi Lo ulag
LSDO.OS = 128

1 [

M15197 6.2 Ufduiussenindnsnslddemenuazelulasauneraniiuvemaundlngn

U9 1 wasdi 2

an51e sns1lenen (u/l3/0)

Tulasiau 0 2 i Ay
(Alansu/13s)

1 o 318 ¢ 317°¢ 328 ° 321
10 322° 332 ¢ 347 ° 333
20 323 ° 351 ° 3.80 3.51
30 328" 371" 3.96 ° 3.65
a0 347 ° 388" 392" 376
\aay 308 351 3.69 3.49
W2 o 314 ° 3,08 ° 321 ° 314
10 3.08 " 3.26 ° 371° 335
20 3.00 3.44 393 ° 3.46
30 289 ° 356" 4.03"° 3.49
a0 268 ¢ 358 ° 401" 3.42
\aae 2.96 338 378 337

N o

MW - AdeNiiumesnysdsiuluwwInufediu Ianuwansisiuegddudfynieada
1n8735 DMRT (P<0.05) , LUSHULEUANLANANTDIAAIEULLIUDUTN11AE LSDy 45 =

0.23 , WIBUMBUAMULANANUBIAIFUATLUILBUUNZ2 1M8 LSDy 05 = 0.29

aw o o o o o o o 4 ¢
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242

M19197 6.3 USuausmlulasiauignitesnainiiu

ansdenan ansdelulasiau HanARlUSAY YSuausiglulasiau
(si/13/9) (Flansusols ynafvds  Flansw/l3A)  (dgniseenaniuflansu/lsA)

Ain)

0 0 97.0 155
10 277.6 44.4
20 422.5 67.6
30 529.0 84.6
40 626.9 100.3

2 0 161.1 25.8
10 321.0 514
20 480.1 76.8
30 687.7 110.0
40 790.5 126.5

4 0 2124 34.0
10 419.7 67.2
20 641.2 102.6
30 722.5 115.6
40 895.6 143.3

nsladeransiuiulelulasiauliinadeideleyiin NDF was ADF winislddede

q
AENENTT 4 diusialsdel vilvien NDF Tudnt waglin2 gandmenlilaldde waglddesns

a v

2 dusslinet wazunnaeiued N TTYEAYN1IERANIY Ve

a o =

nslddegisenndns) Inavi

=)

[y 1+

e NDF  vamghunalndawansnsiuegraildudrAgynieada lneilidgegaiiielddegisely

o 9 EERY)

[ 1 o

8n31g9 Ao 40 AlanSusials diud ADF Tudi 1 wudnislddemandnsnsingiu vitlvien

al

ADF aasng/unslnainsiuegiidsdrdgnisadinaznislalogiseludnsnnududuayii

9 Y

v 6 J +

A1 ADF Liinfiy iuusludiuveanisazauiniu wudi dujduiusseninadenaniasdey

9

1 [y a v

58 Wngludf 1 waz U9 2 mslddemandnsn 4 Ausalssal sauduleeisedns 30 Alansy

Y
I 13

nals nnasarainsdn vilingunslnalFaniugga Ao 3.96 way 4.03 Wasidud

AUAIAU

aw o o o o o o o 4 ¢
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HARDULNUIINNITNAANYIUNIINAILIES

IINMIAUIUAUN WA AT VDA 8T FMNARDIROHAHFNUITNUAIVBIME LN

fa o v v 6

anfindnluiuigugiTeuwasinuemnsdaingsys Auluwlamesssdufunieunseuls
Augasvys) M50 7 nudndamaaeanlidldde wilddesesiiu 2 olin Ao Jevsulagles
Woamnuaglnuwadeunaslsd asliduyuitgade 81.78 vmsels diunislddenandns 4

Ausialssied Saudunistadelulasiauynasmawingnsn 40 Alansusieols ynaTiwasdin dande
&

gean fv 924.15 vmsisls WerhduyuAeiunaninumiinuisadedetvemaunalnanin

Y 9

PIANUFUNUSTUAU (NWA 2) WU bRaun1see Y= 6.1784X + 1749.7 AllAndudseansnns
NeNT WU 0.84%3 8L ANFUUSLANTANAUNUSIINAU 0.92 WanalN aunisiaiunsalevinune
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Comparison in seed yield and seed quality of Umaku guinea grass,

Purple guinea grass and Mombaza guinea grass
. . 1/ 2/ 3/
Ornvimol Kaeokliang  Sukanya Kamphayae  Boonsong Lertrattanapong
Abstract

The experiment was conducted at Khonkaen Animal Nutrition Research and
Development Center, Khon Kaen province during February 2011-May 2012. Aim to
study on seed yield and seed quality of 3 Panicum mamximum Varieties including of
Umaku guinea grass (Panicum maximum cv.Umaku), Purple guinea grass (Panicum
maximum TD58) and Mombaza guinea grass (Panicum maximum cv. Mombaza). The
experiment was carried out in a RCBD with 4 replications.

The results showed that seed yield of Umaku and TD58 were not different
(73.5-82.6 kg./rai) but significant higher (P<0.05) than Mambaza (57.6 kg./rai). Pure
seed yield and pure germination seed yield of Umaku (71.2 and 54.0 kg/rai,
respectively) were not different with TD58 (80.9 and 62.6 kg/rai, respectively) and
Mombaza (57.2 and 46.9 kg/rai, respectively). For seed quality, Umaku seed purity
was 96.9 % lower significant (P<0.05) than Mambaza (99.3 %) but did not different
with TD58 (98.1 %). In addition, there were significant different (P<0.05) among
treatments on 1,000 seed weight of Umaku, TD58 and Mombaza (1.652, 1.383 and
1.364 ¢., respectively). However, there were not significant different on percentage of

germination among treatments (76 - 83 %)

Key words : Panicum maximum cv.Umaku, Panicum maximum TD58 ,

Panicum maximum cv. Mombaza, seed yield, seed quality

Registered No.: 56(2)-0214-043
'Bureau of Animal Nutrition Development, Bangkok 10400
*khonkaen Animal Nutrition Research and Development Center, Muang district, Khonkaen. 40260

*Sakhon Nakorn Animal Nutrition Development Station. Muang, Sakhon Nakorn. 47000
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AAmelnue wazndsnuldusslevilldvasnnduemuealulaliie

a 1/ ) 1/ o aa 1/
FFIST LAIZ ﬁﬂsﬁﬂ QWGU']GU‘U 3']1‘1/\13 UINEA

MnsEnwlagldnineniusantaainlssuludwminveuwny Andseniusalaely

[y a

fuazUzvdaduingiv (mnfulenuea) wsmsveaeadu 2 dau fie MIneassiinisdnu
drudsznaumuaiiveaninduieniuea laeviin1sguiiudieg13annlsseny 1wy 14
Mg seninsfeulquisu-eusuaay 2551 wuinindueniuea Teimnudunse-
faads 3.76 fAudu 91 Wesidud fdmusznaumand Tdun Tsiu luify 1Beleveny
msTulawnsn 181 el NDF iele ADF waz andlu wade 7.94, 1.29, 28.69, 42.95, 10.22
,56.81,43.11 uaz 11.30  Wosidudvesinguis auaiu uasiiusuiaussiguaades,
Woavlesa, wundweuwazlnunaey 1.07, 0.18, 0.28 wag 1.45 wWasiduanudiau

Manaaesiiaes AnvinuAmalnrug wagndanuilduselenildvesnindfuem-
weaalulAus ity H1meaedfe WheuunsAu-duiau 2552 1agds Total collection wagdn
wRaannsmela Tagldisauiansoudinsi (indirect ventilated head hood) Usiiiue
Invugiigesldvesniniuioniuea ananisgeslfveslavusiudsuly vedlafiiuemis
§1U way e msgu Sasunintueniuea ludaaiu  70:30 Tastuiin wan1svaaes
wuin nnsfuteviuea den1sdesldreudnei lasdansdesldvesdunIeing 46.7
Woedldud seslnwuzigesls 33.82 Wedldud Amdsnuidosliuagamdsnuildusslovd
17 8.28 uag 6.61 MJ/kgDM auaau

AdARy - Nndwenuea AuAlnYue wasunldUsElenila lauswidu

AN UBUIBINIG: 56(2)-0214-054

_Z fa o/ v v 6 ! ! 1
AUGIRYUATNAIUIDINNTARIVOULNU A.NINT 9.4199 2. 90ULAY 40260
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The nutritive values and metabolizable energy of

ethanol by product from Cassava (ethanol by product) in beef cattle
Sasitorn Jorjongﬂ Supachai Udchachon™ Ramphrai Narmseelee”
Abstract

The experiment was carried out by using ethanol by product (EBP) from the
factory in Khon Kaen province, which produced ethanol from cassava root and
cassava chip. There were 2 sub-trials as followed; the first experiment was aimed to
determine the chemical composition of EBP. Fourteen samples of EBP were
collected from the factory during June to December 2008 and subjected to chemical
analysis. The results indicated that EBP contained high moisture content, average
91% with high acidity, pH 3.76. The average values of chemical composition were
7.94, 1.29, 28.69, 42.95, 10.22, 56.81, 43.11 and 11.30% of dry matter for crude
protein, ether extract, crude fiber, nitrogen free extract, ash NDF, ADF and lignin
respectively. In addition, the minerals contained were 1.07, 0.18, 0.28 and 1.45 % of
dry matter for Ca, P, Mg and K respectively.

The second experiment was conducted during January to March 2009, to
determine the digestibility and metabolizable energy contents of EBP in Brahman
cattle by total collection and respiration trial using indirect ventilated head hood,
respectively. The animals were fed with 2 different diets; basal diet (T1), and basal
diet plus dried EBP at ratio, by weight, of 70:30 (T2); and digestibility of EBP were
estimated from the change of digestibility in diet T1 and T2 and the ratio of EBP in
feed. The results found that the nutrient digestibility of EBP was rather low with
46.7% digestible organic matter, 33.82% total digestible nutrient, 8.28 MJ/kgDM
digestible energy and 6.61 MJ/keDM metabolizable energy.

Keywords: ethanol by product, nutritive values, metabolizable energy, Brahman cattle

Registered No.: 56(2)-0214-054
" Knhon Kaen Animal Nutrition Research and Development Center, Thapra, Khon Kaen 40260
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1. Proximate analysis laun JnQuis (dry matter; DM), WsRuneu (crude
protein; CP),LEAJ‘I@%JWHU (crude fiber; CF), 181 (ash), A15tulaLnse (nitrogen free extract,
NFE) waglodiu(ether extract; EE) auisn15ua9 AOAC. (1996)

2. Detergent analysis oA el NDF (Neutral detergent fiber), \ele ADF (Acid
detergent fiber), uag anilu (Acid detergent lignin; ADL) m1138984 Georing tay Van
Soest (1970) wkaz Van Soest et al. (1991)

3. AATIIUTUIULIE Lan waaey (calcum; Ca), Weanwasa (phosphorus;
P), wunili@ey (magnesium; Mg), Tnunaides (potassium; K), dawnes (sulphur; S), Teiaesl
(sodium; Na), waenila (manganese; Mn), NaawAs (copper; Cu), Widn (iron; Fe) wag

daned (Zinc; Zn) anu3snsues AOAC. (1996)
ANSNARRIMN 2 : Anwlnvuzngasla waswasnunlduselevilavasninduaniuaalulaiio

nmsfnululausuiduladadomed 9w 4 67 dnidnede 448 Alansy lned
Fon3eail
N13AALATINDINITNARDY

vnsnaaeulagldninduieniusaiildainlsenu lufouunsiau 2552
thananuaeliusis (rstulaiiy 15 Wesidus) winhumeaeulaglifusuivemss
lagllany 01wsgIued1ases (T1) wazfuesgiusiuiunindueniueawisludndiu
70 - 30 (Inevihwiin, T2) Tnawssuomsguliiilusfiuuszana 7-10 Wesidud Tingaulu

E:Ji@ﬁ@’]%’]i@]’m@’]i’]ﬂﬁ 1

a P
M15197 1 gasemsnldlunismaaes

ghu MY MU : NINTWBNIULA
(% vaswiindn) (T1) dadau 70 : 30 (T2)
NEIUNILNA TS 45.00 31.50

S 14.00 9.80
nnUau 15.00 10.50
AINUENI 10.00 7.00
$18v10un 10.00 7.00
Mndndos 5.00 3.50
NNLULEYIUDALI 0 30.00

g3y 0.5 0.35

W3NG 0.5 0.35

37U 100 100
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TnvusPdesls (%) = YSunalnvueinu — Usunaldnavusidusaniuya X 100
USuaulnvusinnu

[

way sanlnvuzfigesld (Total Digestible Nutrient, TDN) lneldgns Fai
TDN = digestible CP + digestible CF + digestible NFE + 2.25 x digestible EE

Tnedl digestible CP, CF, NFE, EE \Juuuafigesldves Weiu iole Tulnsiau

< o o w
WILDNUNTA LAY lsuzuu AU
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difference method (Pond et al., 2005)

nsAnuANEnuiildusslevlld (Metabolizable Energy, ME)
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Taren?l 1 waz 3 Saufdlutud 13 - 16 uaz larenl 2 uaz 4 lufudl 16 - 19 Y83
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Youfalagldg aufansoudiuia (indirect ventilated head hood) fifnds
ogmafuvthesAennaaes nasnosuglilunismnansves Suzuki wag Any (2008) 1ng
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g msfily sauvis ya uay Jaane vedlaudazdaummdsaulasld
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uamwIAT ME a8snndueyuealnedd by difference WwulAgatuiunIsAuanlua

nseasle
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NANISNAABIRAZIRNT

N5NAARY 1 ANEAZNIINIEAMLAZEINUIZTNIUMSLATIvBININLENIUDE

INNTAUAIDEININTULE N YRRl UTI LR DY quigu - SunAN 2551 SAuvievdn
14 F19819 NWUINHANPAUZNINEAINAD A8 19N LA NAIINNTEUIUNITNAULNIUDAS I
% al o = dy & @ 2 d‘l =
A2NUSU LAy UanuwauzlUaninn (ANUTUUsTUI 91  LUasgus) LLaYaInInLenIuea i
ANMMAAIENINTUINNLTIN U9 LwiﬁﬁﬂwmwmuL%%Lﬁﬂﬁ@@'j'unﬂ WATHELANAIY
v A Ao a A P-4 = A a & a =g a =
U ApLV9ENE0Y dUNMNa wardy INAUYILEaANDgRawALNAWUSY nadiananutdunsa
- AN9SEMING 3.67-3.84 (AN5199 1)
ANMSUAIUUTLNOUNILAL (AN571971 1) WUILAIABRTWUSUTIU TastanizUSun
TUsAY 181 way andlu (ADL) @1atilesainnineniusaildlunisanunluasell Wunanassls

[%
a v oo o C 7

NAlssuNdalenusandud Uzudsildingauoiduaauasiudulunseuiunsua m

9

ﬁauﬂizﬂaumqmﬁﬁaawﬁm’mﬁuuﬂimw%ﬁaa%uagjﬁwmaﬂﬁmﬁu AINALDINVD
gy tumeunisudn slnvesingiu iy Wuhduaavdeduduy (udu drudsznoums
wilvesnnduleniueasinnisaassiiiaais vedusiunetu uasid AlndiAeatui
BNUVLY ARy war 251uS (1.U.U) Bssenudngl Tsiu wag 1diade 7.27 uay 11.89
Wesidud mudidu ualideleveuiidinii (28.69 wWisuiisudu 35.72 Wefldud)
agalsfnuiilouTsuifisududiuyseneuniaaivesnindud Uz ndaniin
woanesed fuandlunissguamislasusvesingivemsiaile Adavhlneamgrheu
%’ﬂﬁwmmgmmmiﬁmiﬁmL?ﬁyaqsuawismvﬂma (2551) wudndidLaviisnaduann fe i
TUsAumeny Welosia 181 way NDF Wies 4.0, 12.9, 5.3 way 38.6 Wodldusuosimiinusis
pdU STl Tnguisigs (30 Weddus) Ssoradumsrzninuiivandumsnedl

a

p198MsldTngavlunsudndnaiu Inglutagduiilssnundaieniueaaindiudrvsnamly

5’mqauiué'ﬂwmzﬁy’ﬂ shsuan Sudy wazthutley (NFUNSWTUNAWNULATOYTNENT I,
2556) MnsfudtléFaenafinuniwsinsiu

SowSsuiisudulszneumand veaninsfulenueatunindiu Alsainlsaanunde
utlasiudidends (Maudedi) nudnnemusasziiviinalsiuneny i wag Wele Tgs
A1 Anudleaiuded Tusaulugas 1.70 - 3.39 wWosidus, 181 1.70 - 3.64 Wesidus uay e

[

1 10.0 - 15.26 Wosidud (afin waz g, 1UU.; alld, 2539; isnad uaz ngana, 2546;

NN, 2547; Lel waz AL, 2553; wae Sriroth et al., 2000) yadonadumsizlunisuan
nuealilatinisusnildeniiudiUsndanilaudiunssuiunisuantdeiy uanantlunin

wilsfudsfldruvesanslulamsniigesldiiensa NDS (neutral detergent soluble= 100-

NDF) Feaulvajazidunliageds 74.35 (Wswail uaz ngawa, 2546) Faunnnitlunindiuien
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yoa Usesunad 30 Wosidud F9e1ananilain nnsfuteniueaiidiuve it andstiseniinin

fuannlssudasiu

M157199 2 Areadunsn - A9 (pH) wazdruUszneumandl gesniniiuenuea Nduiu

nl59910 Tugie 7 ey @guigu - SuinAu 2551)

5985 Awds (Awinam) (Fnaaan) S.D.
AAadunsa-ane (pH) 3.76 3.67 3.84 0.06
fmquits (%) 8.81 771 10.2 0.86
TsAumneu (Cp) 7.94 5.79 11.80 1.20
deleweu P ” 28.69 2321 34.25 2.60
Tashy (EE) 7 1.29 0.87 1.81 0.24
& (Ash) 7 10.22 3.88 19.58 311
mulewnsn (NFE) 7 42.95 33.82 48.55 4.50
ola NDF 7 56.81 52.28 61.29 3.48
Hole ADF 7 43.11 39.53 a7.11 3.03
andlu (ADL) 7 11.30 8.88 14.78 1.92
iefiwaglaa 13.69 10.06 19.10 2.49
waglaa 31.81 27.44 35.19 1.59
wAaLde (Ca) ” 1.07 0.85 138 0.19
weaeada (P) ~ 0.18 0.11 0.22 0.04
wunde (M) 0.28 0.15 0.48 0.11
Tnunadey ) 7 1.45 0.8 1.91 0.40
Fales (5) 7 0.44 0.28 0.6 0.12
Tadon (Na) 7 0.13 0.09 0.23 0.05
wasnnila (Mn) 96.25 85.12 117.39 8.62
moUles (Cu) 6.74 3.43 13.38 3.62
wian (Fe) ” 2841 1128 6401 930.10
Fined (zn) 7 27.11 17.49 34.05 6.11

1/ vy Wesiudveaiviinas
2/ vendu Wasidusua st ntnwirg
3/ ey Tansuseilansuinuinuea

S.D. =Standard error deviation
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dmivusinawssgluninduieniueandnuiluaseil nudtegluszaulndifgadu
FgNUveEanyyl wag 151uS (1.U.4) levazilussndiulvgjeglussauunannuluiiv
amsdnimill (3ewasnguan, 2539) enviuludiuvessgnan Inuidvsununas lned
A5 1,127-6,401 dadnTudenlansy (ALade 2,840 fadnuseilansy) Feanlagvinly
agsening 150-250 dadnsuseflansy sudululditenaunandaduenssuiunamdn waz
anavuUeuiniuiuvesiudunseidudilzndaan ognalsiniu Kearl (1982) leina1ai
[ [ < a I3 Y o A = a a o 1
dnilireuaniannisanuduiivwressnnd nudlasuseduniawinis 1,000 Tadnsuse

AlANTY WAkIsFIdUADE YU NEINRBANABINTYDIER I
N15VAaRen 2 Anisdegliveslnvuzuazwasnunldusslanila

a & 1 =] d‘ a < 2
"\]’]ﬂﬂ'ﬁ?Lﬂi']%‘lﬁa"]u‘ﬂigﬂaUWWﬂLﬂNﬂJ@ﬂ@WWWﬁWW@ﬂ@‘ULLﬁ@ﬂIu@]’]iWﬂ‘1/] 2 QSLVUI@]')']

a @

nnsfuenueantd@nunlunisneasstde WusnegeiAvlufauunsIAL 2552 Wad1uvii
Tiwilaanisainuan 3-4 Ju wudi dauamistasusiiddg taud Wskiuneny, Weleneiy,
aslulawnsn uag 10 Wiy 10.19, 37.46, 32.58 uag 15.17 Wesidud audidu Fedianfias

NINANLRASTNANFIDE1INAATIETLA NITNAaDIN 1 endu AsTulawnsnidianeaina

A15197 3 duUsENEUMIAUAT LATNEIUTIN VasMsnldlunsnaes

druusznaunaall WNIFIU BINTHIU : NMNTULENIURA NN

(T1) dadau 70 : 30 (T2) LONIUDA

MUY (DM,%)% on DM basis 91.18 91.06 90.77
lUsAumenu (CP) 9.31 9.67 10.19
Belaveu (CP) 20.14 30.64 37.46
Tosu (EE) 5.35 2.94 0.90
01 (Ash) 6.73 10.89 15.17
Asalulansn (NFE) 55.42 41.79 32.58
Haly NDF 47.09 60.98 66.37
ely ADF 29.42 40.58 43.11
aniiu (ADL) 4.02 11.97 20.67
\elllwaglaa 17.67 20.40 23.26
waglad 25.40 28.60 22.44
WA9U (GE), MJ/kgDM 18.42 17.79 17.23

31NNSILAALDIMITEIN kagaImsgIuTINiunIndulenIuealudaddu 70 : 30

puIlARUD NSRSl udndIy 72.8 : 27.2 wardlUSuiunisiulavesdaislnamesiufe

av o w W o ¢ o o o ¢ <
FIYUNAIUIYEIUNNAIUIDINTEAND U52A1U N.A. 2556 ﬂiil‘ljﬁ!ﬁﬂ’) NIENTINNYATLASEHRNIU



268

6.50 Waz 6.46 Alansu muddu Andu 1.44 uay 1.45 wWeddudimiings asAuninsule
muea Samfuensguwud ilielnwugfidesldvesemnsiaranamnan (15197 3) B
wansimnduleniueaiidisinitdinisgesliidinite g uazidleussidiuudinis
gosldvesninfuloniuoasgrauier Januirninduleniueaiiainistesldve i,
dunsedng, Wskuneny, ludy, Wolomeu adlulamsafigosdne, 1Bole NDF waziiele
ADF ﬁawﬁ'ﬂwﬁ"ﬁa 42.88, 46.70, 39.13, 84.80, 29.71, 67.88, 44.77 uay 37.64
Wodduinuaeu Instesldvessonlnuzifios 33.82 Wesidus uasdammdsuiidesls

narndauiliuselevilaian 8.28 waz 6.61 MJ/keDM mnugdisu

AN5199 4 USunauenmsnnu tnwusiigasls wag wasuinituselevils ve991msnaasd

waslnvuznegasls wazndanuinltusylovils vaaniniiueniueanlaiannnsAIuIu

PRV 23N ﬂﬂﬂ?:llu
318NT W BIMIFIUNINTU SE LOYUDA
(T1) NIUBA 70 : 30 INNITANUIN
(T2)
U3uaun1snuaInns (DMI)
keDM/day 6.50 6.46 - -
% of BW 1.44 1.45 - -
o/kgBW " 66.43 66.38 - -
Anseaeld (%)
Inguva (DM) 64.08 58.31 1.15 42.88
dunseing (OM) 67.31 61.71 1.14 46.70
1Ushu (CP) 54.16 50.08 1.74 39.13
st (EE) 87.36 86.67 0.53 84.80
ele (CF) 44.61 40.56 1.42 29.71
ASluLELAsn (NFE) 75.95 73.76 0.73 67.88
Hely NDF 49.73 48.38 0.87 44.77
ely ADF 41.83 40.69 0.96 37.64
sanlnvuziigasld (TON, %) 66.91 57.91 1.15 33.82
wisauiigesld (DE, MJ/kgDM) 11.88 10.90 0.22 8.28
wasuiduselavifld (VE, 10.07 9.13 0.23 6.61

MJ/kgDM)

av o w W o ¢ o o o ¢ <
FIYUNAIUIYATIUNNAIUIDINTEANY U52A1U N.A. 2556 ﬂiil‘ljﬁ!ﬁﬂ’) NIENTINNYATLASEHRNIU



269

Mnmsneassaniiuldin mndfuenueaiidsenlnvusiidesls sauondsauilld
Usglowdld Adoutresnunn WeiSsuiisuiudiaviiuanslumsunuamalavugvesingiu
oslaiile Adnrhlaeanziaudarhuasguemsdaiiieadeswessumelne (2551)
Tngildnfinnit mwmdenamsinunsuazgaanunssudug varsila 1wy Wasndulesa,
nnuidowmd, Waendaaas, nndesuia Lwi:ﬁmwé’qmuﬁwﬂiﬂwﬂlﬁﬁqaﬂ’jﬁﬁuﬁ"amﬁm
waLAUEn (eduvdes) Afandnuildusslemilasuiies 4.27 MJ/keDM

nsfinndueniueatl Anistesld warndanuiildusslonildm eradumsznin
Sfufiwidesinmswdmeniues dulnaandudiurentdon v fu way Ay flenauzuu

a

wiuiidiu ldanansegesaanslalageulsdgosuds uazadunidlunszuiunisnda ningdu
= A A < 1 & A Y

levnueadaiUsunadeleas gesenn sauvialdvedanunn
nndutenueadnindunquuesemsneiuiiesainiielegs auiiugeuasd

nduin Tuwinisihuldiduingivemisdaienvesldusslovilades wilunindu

vueadziilusiuneu 7-10 Wesidud  usnisgesldvediusiufeglusedudisinia 40

Wosigus elimunzaunaziunldduivasadusiuls

Gl

q

nnsduiufmegsnndueniuea Wuszezian 7 Weudnlssundaeviuead

[ a |

Tudvzndndu waziiiuanduingiu nuidldwdsznoumaniilaun TUsiiuvenu,
s, Welevenu, aslulawmsaiidesdne, 181, Wole NDF, el ADF  way Anilu 1ade
7.94,1.29, 28.69, 42.95, 10.79, 56.81, 43.11 uay 11.30 WoslGudvesinguis auaeiu i
AUSUIMYRIRITINLAAT Y, Woanesa,  wunili@eu wazlwunaweuileindu 1.07,
0.18,0.28 waz 1.45 1Uasiusnuansu

dmdurnagesls uasndsmudiliusglovdlalulaus i wudt nnsfuleniuea 4
gorlnvuziideslan 33.82 Wedldud fndsnudivesls uazAndssmiiliuselovdls 8.28
waz 6.61 M/kgDM suadiu TuwinisihanldiluingAvermsdnidsonvaslduselomile

1oy
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ARRNIINUIZNA

ANEARIEvRvRUANUSEN INeTIuenIuea 3110 (vl uazAassia AW Ay
aunTeilunsduiufegtuarfog WA mTuUAaeY YeveuRuAmlodn wIRaNa 7
mUsnesesgnsemisiatile Wmthiirendninaass Alviaudisivisguadninaaes

'
=

Huodedts veveunmunguiiaTgiemsdninarivomsdnd ddniaunewsdad 7
Tnhowmaeiinneinisng Wmihindiesgiaudidowasimunomsdniveunnu 7
YIuLAT1ENAINYTENBUNIUAT AMTUNINT WALHY AMITIUT 819189 Dr.Makoto
Otsuka WagUoUAMANLNTINATIVING driiniauienmnsdaiflvanunganlimuugiil

A5 EUSIBURTUY
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LONE1591999

ﬂﬁJWé}ﬂ\‘}’m‘VI@LLWULL@S@H%ﬂ@WﬁQQ’m NIENTIWAINU. sﬁagamimﬁmamuaauaﬂmu

a

IngAut 2555, deyalsanundnieniuea. e, : http://www.dede.go.th/

dede/index.php?option=com_content&view=article&id= 902:gasohol-page2&
catid=61&Itemid=68, March 29, 2013.

o v o v 6 dy dy kL
ﬂiu%‘vnﬂ']ufﬂfﬂﬂ/l']ll']ﬁ]ii']ﬂ@’]‘ﬁ?iﬁ@]’lLF"IEJ'JL@@\TGUEN‘UizLVlﬂVLVI?J. 2551. ANABINISLABULUDY

Tatsluuszmalne. 1saRuNAdILILIINe. 193 v,

Y1 INATUE LaYNgUN ASATINAL. 2539. UIsnluiivemsdnd. nesewnIdR nsuYe

M7 NTENTIVNYATHALANNTAL.

fswad dAwad. 2547, wavesslnndudsunduduunasomisnasunaunuLy
dlgvaaudulugnsomstusienseuiunisuaanisudnlunsemiendnaiuaunse
Tun1sgauls waznisasaiAvialulauugu. InerdnusuIgeyln,

UWINYIAYVD UL,

= f§ aa L3 [ = 3 a !

WINAU UANAU UazNgaANE duNIN3. 2546, N1IANYIDIAUTENDUNNLANLAZABIATNY
1ATUgeINIER AR IE D URIN NI U NS tagiudontiud1Usnaalaeds In vitro
gas production technique. MIAULUNIVINITAYAT UTEaU 2546, AUTLNYAT

ANERS UMINSIAUVDULAY.

Y3 ¥ a 6 =l o 6 aa a wa v = LY} o Y
e i, Aina winesandad uagdfugng guandi. 2553. nsldiudendudiUsnas
waznnsuaUzndududrunanlunITNENDIMITREIUNLIN. 1M5ANFINEANERSILAE

walulad W InedeguasIusil. 12(3):92-103.

A0 UUAUATILAE TR IHAANANIINITNEATHATNAUNTIUNYAT. 2549. N1TH1VBUFLIN
nsuaniemueainldUsElevliieiiivyan Ty sieauunasudusmsumine1dy
LNYATAIERS.

ale Buaema wazaiyyn desmaney. wU. AudAuawasimuIYNITeImMITERT

#01UU gITIUININAAN, UWINYNRUNWATAARNS.

v (% L3 (% s a a 6 ¥ L4 A C%
aie aansney way 151U Jueadvgl. WUl msldusEleviimwinieaindy
dvenas. qudaualiuaziauiivinisemisdnd  anduadssudnanndnac

UINGIRENYATAERS TNYUIAMUNIUEY, JnTauaATUTY. 48 nth.
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AMANUIN

LLamam@amamimamLamuaamﬂﬁmé’u

Cassava chip -Moisture 15%
362.17 T/D -Starch content 65% (wet
85.00% TS b
Milling
1,248.50 T/D > v
> Mixine
1,794.43 T/D
17.16% TS
v
Steam 120 —» Liguefaction
1,914.43 T/D

16.08% TS (SSF=Simultaneous Saccharification and Fermentation)

\ 4

; —
SSF Fermentation CO, 114.98 T/D

1,799.45 T/D
7.42% (w/w)
Spent wash recycle v Alcohol
» Fuel oil 0.5 T/D
Distillation Thick Slop
1,496.84 T/D 6.5% TS
124.58 T/D

95% Alcohol

Spent wash recycle

Molecular Sieve Dehydration

l

Fuel Ethanol 118.35 T/D or 150,000 L/D

07 ;A TUAUATILALITRILINEAHAN 1IN TN YATLATARATINTIUNEAT UNTINEIFUINYATAIANS

(2549)
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Study on using pumpkin fruit and paper mulberry leaf silage

fed in Native x Pietrain crossbred swine

Ratchadawan Phunphipatl/ Patipat Udomsamuthiran Amphon Waritthitham

1/ 3/
Jaroonroch Chantarasiri’ Kanchana Thammarat

Abstract

The experiment was conducted at the Lampang Animal Nutrition Research
and Development Center between June-October 2012. To study on using pumpkin
fruit (Cucurbita sp) and paper mulberry (Broussonetia papyrifera Vent) leaf silage fed
in Native x Pietrain crossbred swine. Fourteen barrows with the initial BW average of
27 kg. were randomly assigned into a Complete Randomized Design (CRD) with 7
replications. Treatment were 2 groups of ad libitum fed for 140 days i.e. Group 1
(control): rice bran and broken rice fed in ratio 2:1 and Group 2: feed in control group
mix with silage (Cucurbita sp., paper mulberry and rice bran in ratio 2:2:1) ratio 2:1.

The results showed that the Native x Pietrain crossbred swine in group 2 were
significant different (P<0.05) on growth performance (average daily gain 124 g/d,
weight gain 29.08 Kg./d and feed intake 1.62 Kg./d) higher than the swine in control
group (124.00 ¢/d, 1.62 Kg/d and 17.35 Kg respectively). Feed conversion ratio were
not different in both and trend to decrease in group 2 (8.04 and 9.17 respectively). In
addition, there were not significant different on the life carcass traits. Back fat of
group 2 were trend to higher (1.52 cm.) than control group but loin eye area (26.42
sz) were decrease. It can be concluded that using of pumpkin fruit and paper
mulberry leaf silage was only affect on growth performance but did not affect on life

carcass traits in crossbred swine.

Key words: pumkin fruit (Cucurbita sp), paper mulberry (Broussonetia papyrifera

Vent), Native x Pietrain crossbred swine, growth performance
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aaa o

ansnugJouwnss InunsdndenwasUsuusaiugivelilaaneiunmunzay Wuansifiden

a

fusinautounsganiiugiiudlesiadu aunsaiedyduln warlinandnluanundonuy
flufigals

Tnehluomsildidesdnlngiduomsimldluiiuiivazainundsssuwd W $1
Uanedn §1auden vean seanndae veu fiudnySelrumdenisnisinunsiidauggnia 2
fanAmdlarunse dwaliansiad Wnandam waldnalunmsidesny msdnwns
Tildieluviesiunazuiulginsgeslivaslaruziazanmiiulagiiunseuaums
wifn JaduiBnvilsfiamnsousulsiinmedeansasiugiudodindu Snidaduns
Ausnwfieislenaniidedelilddednlugunaunay dwsuiiuiigaiu fefmansa
dmuianldvihitavsinldun luveauagiinnes ilesanmireuazinaAmisermsgs lng
Uadn (paper mulberry, Broussonetia papyrifera Vent) Duitsiinuduiald tneasns
ansadonifuldlusssunavdeuneenavgnifieviiudenvesdduinliviinszatvanuas
fludunanassls

nsudednd (2547) sreaudttudean TTmguiis (DM) 24.71 Wesidud TUshusu
(cP), lusiu(Er), wioly (CF), 1 (Ash), asluletasw (nitrogen free extract, NFE) 11U
21.92, 2.86, 9.91, 14.04 ua 51.27 Wodldus aud1dy uonanhsmuLAaLTeN(Ca) 2.97
Wesidud Weanosa (P) 0.29 Wefldud uavAlnvugiigesls (TDN) 63.61 Wosldud waz
NNANIIAN®Ie Yydaw wazAny (2550) wud ludean fmquits  21.26 Wesidud
TndvAesiunsuuadnd (2547) TlUsAusIn (CP), ludiu(Er), @ole (CF), 11 (Ash), adlulawn
5% (nitrogen free extract, NFE) winffu 24.10, 5.87, 11.75, 13.29 uag 44.99 1Uasidua
auddiv wazlineasailuvoauiminganius 20 wWesidus wuinluveamdn dinguis

36.34 1Wasidud uavilayuzdugAnludesazvasinguislusiiusiu (CP), ludu(Ee), Wele
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(CF), 101 (Ash), m5lulatasn (nitrogen free extract, NFE) wiriu 20.39, 8.05, 11.67, 12.50
uay 47.39 wWesidud mudidu  anmsneaenientuil Tudean fensdesldvedavus
581314 53.28 - 76.59 Wosidus gandtlunsedundn (44.78 - 70.04 wWesidud) Jevinlvien
wasun1seesla (Digestible Energy, DE) uazwassulduszlosuls (Metabolizable
Energy, ME) waslutaanviin (2,875 uag 2,692 Alaupass/Alanfuminusgs musev) GR
Alunseaunstn (2,752 uay 2,578 Alauaaes/Alanduimiinuia mugisu)

og1lsfin Tudean fidedrianisld ilesanlufidnuazannuazdndudoudnamiiy
e dedunstamiinasdelfludea Sanuseutuuaziniuiy ese1a (2544) Ifasulu
Uoaaludnsn 10 uaz20 LUasud NaLnuaImMsgnsyu wull NMsasuszau 10 wWasidus
ansidnansisyivlndefuuasshsuandmin lduandsainnguaiuey nvieaamin
suduvdaiuualiumniinguniuaude

flomes (Cucurbita moschata) fimsUgnlnevialulufiufigs uazivsdimimieiis

i < A o % o [ 1 = o A a & 3
Wasnnluiinnesidaldldauaindmiudmuie damnidiiseilaliunussenaldluans

(%
A a

amsudn axdunsihfisdnifiegluiuiivazenamdenaunadisuselos 910015099
ena1snudn fnves (Hesauwden) 100 nfu Tinguins 14.2 Wesidud Iauay 85.8

q

Wesiug TUsiiu 1.9 wWesidud ot 0.2 wWedidus mslulawnsn 10.2 Wesidud (eole 1.7
Wasidud 11 1.9 Wesifusdumalfen 21 fadnsu veanesa 17 Jaansu wiin 4.9 Jadnsu
Indutesiu 327 lulasnSuveasiuea In1du B1 0.10 fadnsyu Imndiu B2 0.05 Jadnsu
Niacin 1.1 adnsu InAud 52 Jadnsu Lagnaeaus0 Nlawrasd (Nsueuly, 2544) 9g
wiwlsnilinnesgauluseanseimsnneg dussimuaziandunaisvile

i msthnafinnesunliusznevlugnsomsminazannsntiifingaanis
omsharanutAulEATy wavldludeanduunadusiu 1asdemduansiasy a1n
waradenanduidinfnvaussougnandevesansgnuaniuiios x Jeoumss idle

losuemvingasimungay uwavihtoyailaluuugduninunsnsmieitesuazgaulanily

gunIalkayisn1sneaes

fa o (% v 6

adunisneaesiigudideuazinuiemsdadaiune o.9elng 2.61U19 s8ming

\Wau dgungu-nanw 2555
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LAUNSNAADILAZENINAADS

TUHUNINAaRUUduaNysal (Completely randomized design, CRD) 14gns
gnuauiiuies x 1Weunse seduaieidon 50 wWesidud wadneu dmidndudunde 27

Alansy U3 14 67 § 7 91 Aaneasd vSensSnaus (Treatment, T) lAwn 81%5naaag 2

'
L 1A

nau Ialviansniidmvdnddlndiaesiueglunduiediu uamdduamaasdlviuansusayen
& Y o 4 ey au &
Wesanslunondaned szegia1measd 140 u lagemsvaaasiansiasu ddadl

T1= 2InguatuAu (S1asden way Uanednn dngiu 2:1)

T2= ownInquaiuay Kay mnsvdn Waflnnes ludean uagsiaviden dndiu

40:40:20) dnaiu 2:1
ﬂ’]’iLﬂ%EJQJE]"IW]’iVIﬂaEN

wisuomandinildlunismaaess Feldrunanveanaiinnesgn luvean uazs
azidun dndiu 40:40:20 Tnpumaiinnesanuazlulean udulivuiadnas Arued
Uszana 2 wuRng Raudusiaziden aanedilidniu udiussaludenaiaiin vum 120
dns dnbiuuy Unehliatnuagldanesaman inusnwlivssana 3 dUansi failldnandu
p1MINguAILAN dadineaviin 1 @ ennaeanguAIuAY 2 @ Tansit 2 ngu

T9$upmsLUUAUALT (ad libitum) Tuay 2 A$1 1181 08.00 U. wag 13.00 u.

v = Y
N13IVUNNVBYA

1%
o Y o

Juiinumtnansneunisvaaes wastaminyndlaivilusseznisneass lagds

dronaeuliormslunoudh iefundimahming iiutuedeteu

JufinUsinaermsily waz thudnenmsiivaeluudasu oA uamUsun
gmsTinundenetu (average feed intake) warUsg@ndn1nnslyde1ns (feed conversion
ratio, FCR) 5@3%15@%@@@@1@58@@5@ (average daily gain, ADG)

dloAuanmananes Usediudnumzeinvesansiitin lnenstaanumunlesiudumds
warAwAniodu Fewrses Ultra sound (RENCO SONO GRADER ) #smsinanumunlasiu
duvdaazin 2 dunisie Tlassdgavine uay Taunszgnaslng ¥eanuuRnasdd 4.5
wuins mAeasauluudundans 2 dumds msTannudndledu sz Tadisums
F1A5937 10 ¥s9nuwRnandIi 6.5 wufluns wagianrmendidainfnandlauyis

1AL
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ANSAATITANAT

Aengsiesdusznoumaaiiveanailnves luvea Yatedn $razden emnangui
1 uag a’lmiﬂfjmﬁ 2 1ne7% proximate analysis (AOAC,1990) ATWEIIUTIN (gross energy)
Felefiliavarsluansazarefidunas (neutral detergent fiber, NDF) \ielefiliiavanelu
n3n (acid detergent fiber, ADF) uag@niiu (ADL) m1135989 Goering and Van Soest
(1970)

ANSAATIZUNEDA

AATIEVdayan19ainlnglsias1eviAl1uLlsUTIU (analysis  of  variance)

WIHUMBUANUBANANNNIAD AUDIALRAYTENINNEINAaRILALAD t-test
NAN1SNAABIKAZINT]

d7UUs2NaUNIANYBIDINISNAADY

ownsnldlunimaass Uszneudae wailnnesan ludear $1azidun Uarednn
91M5NUAIUAY WazeIusn drulszneumaeiiuanslumsisi 1 wudn flusiusy
(CP) 22, 12, 14, 8.6, 17.9, 11 wag 15.8 Wasdud suaisu azwiulsinluleanilusausiy
gann Wethsmvinduemanindsinlviemsviindelusiusanlussiugs

drumslulawsn (nitrogen free extract, NFE) fiAnagsening 39-81 wesidus
AMIUNANIUTINYBDWNTNLIN 81NINFUATUAN (T1) UALDWNITNAUATUALKNANDINNTNIIN

(T2) aunnfiu 4,937.89, 4,742.03 way 4,940.59 LARDIADASH AINAIRAU

YSUIUN1RUDIMITHAZNITRIYAULR

NN YEULS Uuinfinty USunuenmsnau Uszansninnislaennisues
gnsgnuaniuiios x Weunss (m13199 2) nudn ansngud 2 FalasuemsnauniunuNas

91suniin Fallnafinnesuazluleananed InasaaussausnN1TNENT03gNT BILERTINTT

1%
1w o

WTYAule (207.00 nFusadsiod) wazu vindamiudy (29.08 Alansu) gendn (P<0.05)
gnangui 1 Nlasuemsaruandliinafinneuazluveanauey (124.00 nfudoTu wag

17.35 Alansu suansu)
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A15197 1 HaN1TIATIEREIUUIENEUNIUATIBIDINTNNABS

awnsiildlunisneaes
fiulsyney , NANAIUA
Al Ha 3 dang 8mg iy -
Tuvoan . ) 5 AIUAY .
(%DM)  finnes azdem UM niin ‘ 91NTVIIN
(T1) (12)
CcP v 12.0 22.0 14.0 8.6 17.9 11.0 15.8
Fat v 10.5 2.5 16.7 2.0 10.2 10.2 12.56
CF v 7.1 11.7 51 0.2 8.0 14.8 7.77
Ash v 1.7 16.5 8.1 1.2 10.8 10.5 9.2
NFE v 52.8 39.5 49.3 81.0 42.8 47.8 46.07
ADF? 2096 3291 - - - . -
NDF? 2565 3874 - - - . -
ADL? 091 148 - - - . -
Ca o 0.25 3.03 0.07 0.03 1.25 0.04 0.23
P Y 0.54 0.41 1.51 0.44 0.85 1.02 1.15
GE (Calg) - - - - 493789 474203  4,940.59

vanewg | nsziilag quiitenaziannensdniuassedin e Undes a.unsvdin ;
Y Aipsgilag nauiinsgienndniuarive1vnsdnd o unnsd oiilos 2. Unusd ;
CP=crude protein, fat=ether extract, CF=crude fiber, NFE=nitrogen free extract,
ADF=acid detergent fiber, NDF=neutral detergent fiber; ADL=acid detergent lignin,
GE=gross energy ;
9NN = PININENTENINS Hafinnesan luvean warsiaziBun dndiu 40:40:20
T1 = 2WNINFUAIUAN ($1aziden waw Uared1d dndau 2:1)

T2 = 9WNSNANAIUAN Hayl 81v5nn dneu 2:1

Ui msiinulduesansnguitldiuemsgasi 2 iy 1.62 Alanfusiodsio
u gan (P<0.05) gnsnguiiléfuemsmunau (1.07 Alanfusiodasetu) uiuszdnainnis
Tomnsvasanasassnguliiunndstu Suwldushaduansnguiilédsuemsgnsd 2 (8.09)
wansinansaunsalduseleviainuaiinnesanuasluvaainin Tun1sasgdivlalag laglid
wasioUszAnSAmMsldos tumnefvindeleluiinmesuazluveagneesuazliusslovi
lelnegaunidlumaiuemsditansvesans iielildndsnunaziiansdunsesilusauly

waabA (gAn3wi, 2547)
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M131991 2 UARANTIOUENTNEATEINTNNANTWEeY x 1Ueunse NleTusimsnaass

2WNIVINABY
AUTIOULANTHER 9MINGUATUAN 9MMINGUATUAN + DIMITHITN
(TD) (T2)
Tuudad (@) 7.00 7.00
draninisudu (Alany) 28.35 26.37
thwiinAuan [Flansw) 4571 55.45°
Bty [Rlansa) 17.35" 29.08°
snsnsiasaivle (nSuredu) 124.00" 207.00°
Usuaemsiinu Rlandusietu) 1.07° 1.62°
Useandnmnislaenms 9.17 8.04

v v N o

vanewg  fiavfiiidsnysiafuiiulusuoueudinnuusnsnsiuegnaiideddaynaaia
(P<0.05)

T1 = 9WNINFUAIUAN (S1aden Naw Uatednd dndau 2:1)

T2 = 9WNINFUAIUAN Kew 019NTNIN i 2:1

9NN = BIMNINANTENIN Hafinnesan luvean wazsiasiBen dndu 40:40:20
[ adaa
ANWMZYINVRIENIHIIN

M99 3 uansnsUseLiudnunigeinuesgnslidin Insnnsinauvunlusudunds
fuiiviidaideduesans Inglfiades Ultra sound (RENCO SONO GRADER) Tuansfilésy
913 2 ngu wud Tluendstu e lusfudundavesgnanguitldfuennnsiidug
finveauagluteaviin fuualifugandn (152 wufilung) ansnguiilasuemsaiunumde
pwnsilifinadinnesarludoaudn (1.42 wufins) uasdfuiinihvndedutionndn (26.46

MIIUTUALAT) NINGUAIUAN  (27.24 M1T1UBUALAT) Tenanisnaasdluasailiiaigandi

[
o =

Usenawazaniy (2549) 15189107 gnsiiuiisslinndevesiunnindaliody Ju Gluay G2

%

WindU 22.91 1ag 24.41 a1s1aeuiung wansliiuinnisidenmsminaduainneswazlue

) ] [} 1 A v A A Y v & o = &
ﬁWLUUﬁ’JUNﬁZﬂUE}"MWi?jﬂi IQJE‘NNaﬂi%%U@E}ﬂ’]’]@J%Uﬂ%M‘Uﬁu%aﬂ NUNNUIAALUDEY P UU

[ a [

ANENYENAATYENATIAANVEIENT WaNAINLEILUAIHANTENUADTOUBNUALAIINAIVBIGNT
ANFY
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A15991 3 wARINANTITUTEEUAN WY IN VRGN TN TN

ANz N 1 N 2
dhaninneudsydiu Rlansu) 45.71" 55.45°
ANNENIAID (WURLUAT) 86.32" 91.52°
58UBN (LTURALLAT) 83.98 86.16
ANES (UURLIAT) 58.03 59.82
AUl udUnas (wuRns) 1.42 1.52
HuTinthdmidodu (maaauiuns) 27.24 26.46

T
aa v o 1 o o

newmn Miaviddsnusaeiuiivluwiueniinnuusndsivegsdided Aynisaia
(P<0.05)
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Wiy uaggndne vasaudIdeuasinuemsdniaiuie naduanudiemdelnauideil
d159982987 Uselerifiasiinuiinensnsuasniesynig voaiiFwe wigdsena Wi

[y 1 [y

UnIymsdmuiatiungnisiiiay YnIdesaeay
LaNEn531989

nsuUAdnd. 2547, ATAMAMNLAYUEYDIINgALDIMNTANT. LonansARULN NsuUe

M7 NTTNTIVNYASHATANNTAL. 37 WU,

nsuUAdnd. 2547, WnsgIuUNE TR Ivdnvenede Imsdnd. enasAkuEin NsuUe

M7 NTTNTIVNYASHATANNTAL 23 NN,

nsuRUNNY. 2544, Gﬂi’NLLﬁﬂ\i@m?”i’M’NIﬂslm’]ﬂ’ﬁ“U@Q@']‘Vi’ﬁi‘l/lﬁl. LONATLHYLNT ﬂ’ﬁ;llﬁ’m

g1nsiaglnvuinig dnlaruinis nsuewndy NTeNTIEIs T, 103 v,

Usenia uiude, g3fnd lanaing wae anefias LW3aUeNg. 2549, MIARERNLAYNNT

[
v =]

USuugiiugansiudleslunmamileovesUsemelng. sreaunsidvatuauysalny

159153987 30453350 suUsannd 2546-2548. 40 Wt

o [

¢ YY) o ¢ [ & =
an$nu gnw, avie Auls wex adga) Janwsned. 2547 navesnisldiudendundes

nawnusazidualugnsevsinilnalaremsivd s ndssieaussnnmnisnanves

[V
v a

ANIILOLTU — YU, TILNUNTUTLYUNITIIINITVRIUNTINNTUNATANEAT AT
42. i1 235 - 243,

998713 dodd, gnsal Aouley, LUYIITIU UBAT LAy weAa NeU1ar. 2544, NANTTLESY
Tuanluansomsnseaulusiu 16 % NilnasoaussanInnIsHangNIYL Umin 60-

90 Alansy. $189U3VINNT @TUWALLlaESITLIAALIY, U,

AOAC. 1990. Official Methhod of AnaLysis.lSth ed., Association of Official Analytcal
Chemists , Inc. Washington, D.C. 1298 p.

Goering, H. Kand P. J. Van Soest. 1970. Forage Fiber Analyses (Apparatus, Reagent,
Procedures and Some Applications) Agriculture Handbook No.379. United
states Department of Agriculture Washington, D.C. 20402. USA.
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nslifivomsdninunmidedauiugnuanlsdlaindiBoussozene Taglald
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DU M@@i’m’]iﬁ]immlﬂmmﬁﬁl 443 nSusamineiu de1anisiiandlusniade 26 Lheu

q Y

[
aa v

ihntinusneaoavesgniausniade 32.5 Alandy wazdsdisnsmaaiyivlaaie 450
nfuseare Yy Usinamanantusveslaumasluszesliuni 1. 2, 3, 4 ways Ao 8.82,
9.49, 10.12, 9.82 uae 10.18 Alandusessiotu szornsliiiumade 176, 270, 285, 305
WAy 287 U wazdl ”wqulumswamﬁmma?ia 5.85, 4.96, 4.64, 3.59 wagy 3.15 unsantansy
paddu esdUsznaumaedivasinug wui Tty 3.66 Wedidud WAy 3.21 Wedidud
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Verification of high quality forage utilization for dairy cattle
Wichai Arahung Y Witthaya Sumamal =
Abstract

The verification was carried out during 2003 - 2010 at Mahasarakham animal
nutrition station, Mahasarakham province. Twelve Holstein Friesian Crossbred average
body weight 153 kg. were raised by high quality forage without concentrated
supplementation from 7 months of age until lactation. The daily cattle showed
puberty at the age of 15 month, conception age at 17 month, average daily gains
was 443 ¢./day/head, and average at first calf age was 26 month and average of first
calf weight was 32.5 kg. The average milk yield, lactation period and cost of milk
production from 1St - Sth lactation were 8.82, 9.49, 10.12, 9.82, 10.18 ke./day/head
176, 270, 285, 305, 287 day and 5.85, 4.96, 4.64, 3.59, 3.15 baht/kg., respectively. The
composition of milk was in DLD standard with 3.66% fat, 3.21% protein, 4.53%
lactose 8.46 total solid not fat and 12.13% total solid. Therefore, this provide low

coat production system with can be apply for daily farmers.

Key words: good quality forage, Holstein Friesian crossbred dairy cattle

Registered No.: 56(2)-0214-056

v Mahasarakham Animal Nutrition Station, Mahasarakham Province.
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Effect of planting dates on seed yields and seed quality of

Umaku guinea grass (Panicum maximum cv.Umaku)
Voo 2 3/
Boonsong lertrattanapong  Witthaya Sumamal  Sukanya Kamphayae
Abstract

The study of planting dates on seed yield and seed quality of Umaku guinea
grass (Panicum maximum cv.Umaku) was conducted at Khonkaen Animal Nutrition
Research and Development Center, Khon kaen province during February 2011 -
March 2012. The experiment was carried out in a RCBD with 4 replications, the
treatment comparing 5 planting date of T1 - 15" June, T2 - 1™ July, T3 - 15" July,
T4 - 1" August and T5 - 15" August. Grass grown in the plot size at 4 x 6 meter
included 20 plots number. Seed crops established by use seedlings at the age about
40 days at spacing 80 x 80 cm. The results showed that grass all treatments had
harvested in October; grasses grown earlier (T1) was taller and start flowering faster
than grass that grown later (T5).

In grass seed yield from this experiment found that T3 (125.8 kg./rai) gave
higher than T1 and T2 (69.9 and 72.2 kg./rai) (P<0.05) but did not significant different
with T4 and T5 (109.1 and 88.3 kg./rai). For seed quality, all of treatments did not
had significant different by purity between 97.9 — 98.6 % and germination between
76 — 80 % but seed weight from T5 gave highest (P<0.05). Therefore, Umaku guinea
grass seed production in Khonkaen province should planted from mid of July to mid

of August.

Key words : Panicum maximum cv.Umaku, seed yield, seed quality, planting date

Registered No. : 56(2)-0214-057
1/Sakormakhon animal nutrition development station, Sakonnakhon.
2/f\/\ahasarakham animal nutrition development station, Mahasarakham.

3/Khonkaen animal nutrition research and development center, Khonkaen.
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Effects of plant spacing and harvest method on seed yield and seed quality of

Umaku guinea grass (Panicum maximum cv.Umaku)

Sukanya Kamphayan Boonsong lertrattanapongZ/

Atitiya Suksaket"” Pimpaporn Pholsen”’
Abstract

The effects of plant spacing (Experiment 1) and harvest method (Experiment 2) on
seed yield and seed quality of Umaku guinea grass (Panicum maximum cv. Umaku) were
evaluated during 2012 to 2013 on Korat soil series at Khonkaen Animal Nutrition Research and
Development Center, Khonkaen province. The experimental design of each experiment was RCBD
with 4 replications using 16 plots of 4 x 5 meter. In Experiment 1; treatments consisted of 4 plant
spacing, i.e. 50 x 50, 75 x 75, 100 x 100 and 125 x 125 cm, and in Experiment 2; treatments
consisted of four methods of seed harvesting, i.e. T1 - seed heads were tied and shaken every
day to collect seeds, T2 - seed heads were tied and shaken every 3 day to collect seeds, T3 -
seed heads were tied, covered with nylon net bag and removed seeds from the bag every 3 day,
and T4 - seed heads were tied, covered with nylon net bag and removed seeds once time after
all seeds were dropped from seed heads.

In the experiment 1, the result show that plant spacing had no effect on plant height,
but number of inflorescent/plant and seed yield trended to increase as plant spacing increased
i.e. from 26 to 34, 49 and 54 inflorescent/plant, and 36.2 to 53.9, 123.4 and 160.4 kg/rai when the
spacing increased from 50x50 to 75 x 75, 100 x 100 and 125 x 125 cm, respectively. The values of
inflorescent/plant and seed yield obtained from the grass with plant spacing 100 x 100 and 125 x
125 cm were not significant different and higher than those of 50 x 50 to 75 x 75. The qualities of
seed produced from each spacing were not significantly different with 93.4 to 95.8 % purity, 1.270
to 1.298 g thousand seed weight (TSW) and 78 to 84 % germination.

In the experiment 2, there were not significant different of seed yield among seed
harvesting methods, ranging from 97 to 128 kg/rai. However, the qualities of seeds were different.
Seeds harvested by covering seed heads with nylon net bag and removed seeds once time (T4)
gave the highest germination (91%) and highest TSW (1.352 g) while the seeds harvested by
shaking seed head every day (T1) gave the lowest germination (60%) and lowest TSW (1.269 g).
These lead to highest pure germination seed yield (PGSY), 114.9 kg/rai, in T4, while PGSY in the

other seed harvesting methods were lower and not significant different.

Key words : Panicum maximum cv. Umaku, seed production, plant spacing, harvest method

Registered No.: 56(2)-0214-062

Y Khonkaen Animal Nutrition Research and Development Center, Amphur Muang, Khonkaen Province.

2/Sakhonnakom Animal Nutrition Station, Amphur Muang, Sakhonnakorn Province.
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- wawﬁmué‘ﬂﬁuﬁjﬁqmé 1195 95.7 1129 1259  18.05
- nanAndniusUIgvsTenls  70.9° 60.1° 873" 1149°  19.86
AUNIWLUAANUS
- NI (%) 97.5 98.8 97.5 984 083
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