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(Study of Hedge Lucerne (Desmanthus virgatus) Production and
Utilization of Hedge Lucerne Meal in Layer Diets)
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Abstract

Three experiments were conducted in order to study on yield and nutritive value of hedge lucerne
(Desmanthus virgatus) meal (HLM) and utilization of hedge Lucerne meal as protein supplement in layer
diets. The first experiment was laid out in 3 x 3 Factorial arrangements in randomized complete block
design with 4 replications in each treatment. Factor A was cutting interval (30, 40 and 50 days) while
factor B was cutting height (30, 40 and 50 cm above ground level}. The cbjective of this experiment was
to evaluate the effect of cutting interval and cutting height together with interaction of the two factors on
yield and nutrient composition of hedge Luceme, It is found that the dry matter {DM) and crude fiber (CF)
contents increased (p<0.01) with increasing interval of cutting while the CP, Ash, EE and NFE content
decreased {p<0.01 except EE p<(.05) with increasing cutting intervals. On the other hand, the DM and CF
contents decreased with increasing cutting height while the CP and Ash contents increased as cutting
height increased. There were interaction effects of age of cutting and cutting height on CP contents of
hedge Lucerme (p<0.05). However, no interaction between cutting interval and cutting height on yield was
found. The effect of cutting interval was significant on percentage of DM, CF and Ash of leaf and stem
(p<0.01). CP content of leaf and stem decreased (p<0.01) with increasing interval of cutting. There were
no significant interaction effects on nutrition compositions of leaf and stem. The results of the experiment
indicated that DM at 50 day intervals and at 40 cm cutting height gave the highest yield (559 kg/rai). At
30 day intervels and at 30-50 cutting height gave the highest CP (18.55 — 19.00%) and the lowest CF
(17.12-19.91%).

The objectives of the 2 experiment study were to determine the biological value of hedge Lucerne
meal in poultry diets. The chemical composition of HLM (DM basis) analyzed by proximate analysis were
18.95%CP, 17.50%CF, 3.13%EE, 44.91%NFE, 7.49%Ash, 1.975%Ca, 0.10%Total P and 3967
kealGE/kg. The lysine, methionine, threonine and tryptophan content were 1.152, 0.255, 0.953 and
0.233% respectively. HLM contained rilirnosine at the level of 1.51% and the mixed sample with leaves
and stem contained 309 mg/kg of xanthophylls. Apparent metabolizable energy in HLM for adult chicken
was 1330 keal/kg. Digestibility coefficients of dry matter and protein in HLM feed were 65.04 and
34.61% respectively. True digestibility of protein, protein biological value and net protein utilization were

47.71, 63.11 and 30.07% respectively. -




The 3rd experiment: three hundred 22 weeks old Hisex brown pullets were randomly divided into
5 groups of 60 hens each. Each group was fed with ration containing 0, 2, 4, 6 and 8% of HLM. All diets
were isonitrogenous and were provided to the laying for five 28-d periods. This experiment was conducted
to evaluate the effect of HLM on laying performance and egg quality. The result demonstrate that feeding
more than 8% of HLM decreased egg production and increased cost of production (p<0.05). No
significant differences among the dietary treatments were found in feed intake, body weight gain, egg
weight, egg mass, egg composition and general health of laying hens. For the quality of eggs it was found
that there were no significant differences in specific gravity, shell thickness, albumen height and haugh
unit among the dietary treatments. The egg yolk color of control group was paler than the other gronp
while the group received 8% of HLM had highest yolk color score (p<0.01}. The result of the experiment
indicated that 6% of HLM can be used in layer diets without any adverse effects on laying performance

and egg quality.
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anad sniuSensisensuiegimuzanlunsda niomutne
Cheeke (1999) 310 MBEHazgaMaTiouszduauIdlnmsazaudniiulumis
o AL 3 s ¥ a_ a R 1 ﬂ o
asuseie walulunazdrdu Anfiuszanms metabolites $Me Wu cell contents | KB A
T1ls@4 iag soluble carbohydrate aANY Tuva AN UILIAY structural carbohydrate A% cell
wall d
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2.3 andIznaUMUANHAEANAIMALNYH B legume tree meals

sawuvssitrasnadafens it Tusaululuge 2 luos i Tlshu 106, 123 uae
15.5% 1ffedaiiony 61, 91 uaz 122 Fu uazdl TlsAuTuluuas Tuf iy 22.4 uaz 7.10%
AR MY (Skerman et al., 1988).

Battad (1993) Twsm§r luosnlszneudaeTusiu 17.0%, uamdon 1.4% ung
etrei 0.3% veuimilnuie W luesii Tusiugads 22.0% denlSonidiout 10.0-15.0%
TudrunasTuddu uenvinddelinueanhlwes ol iimsfsusosala 59
aytEida lusiidnsnmgafsinnididuemsdaild dovdszneumauniiveaily

aszgadnoudiouu Desmantus virganes uaaa 3 lumaadi 2.1

Table 2.1 Proximate composition (g / kg ! DM) of leaf meal,

Source of leaf meal

Nutrient Leucaena Gliricidia Cuajanus Sesbania Desmanthus
composition  leucocephala ' sepium i cajan * sesban virgatus
Crude protein 291 296 243 306 197
Crude fiber 89 120 248 169 52

Ether extract 48 30 52 33 55

Ash 70 99 57 102 128

* D'Mello and Fraser (1981); ® Osei et al. {1990); % Udedible and Lgwe (1989);
* Brown et al. (1987);° Chomchai et al (1992)

Punyavirocha et al. (1992a) WU Desmanthus virgatus ﬁ"r‘lﬁmq 30 SusiTilsAuna
19.1% uazﬁumTﬁ'uﬁﬂmf’hmqnﬁﬁmﬁuum%u (18.8% unz 16.7% divsaiioig 45 uay 60
1) peftlssneuvoadelodledaiion 30 fu azlesniniiedaiiong 45 uaz 60 u

D*Mello and Acamovic (1989) wuiiesfiliznauveshsassil luveadisaszqansziu

’ 1 Ly [ N w o os )
luundalgndraduszdanudunlsun Suwfeznnnmeiuiifesiu Taoswznsaezilu




arginine, lysine, phenylalanine, tyrosine, leucine, methionine, cysteine, glycine HQZ threonine
Tagaa0814910 Malawi tefinvaesil ludanaraunnnniwaadeludszmang
b aa -='l a o = - & = »
doyaiitinwauieifussnliznourssnsansiiluluisnsznads 3 ¥ia uana 131y
A9 2.2: Leucaena leucocephala (D*Mello and Fraser, 1981), Gliricidia sepium (Chadhokar,
1982) and Sesbania sesban (Brown et al., 1987).

Table 2.2 Amino acid profiles (%) of leaf meal

Amino acid Leucaena Gliricidia Sesbani
leucocephala’ sepium’ sesban ©
Threonine 1.21 1.20 0.9%
Glycine 1.31 - 1.09
Valine 1.44 1.60 1.09
Cysteine 0.20 0.39 0.05
Methionine 0.48 0.42 0.37
Isoleucine 1.37 1.20 0.92
Leucine 2.17 241 1.81
Tyrosine 1.25 1.12 0.69
Phenylalanine 1.48 1.54 1.05
Lysine 1.76 1.12 127
Histidine 0.54 0.51 0.44
Arginine 1.51 1.59 110
Tryptophan 0.38 - -

* D*Mello and Fraser (1981); ° Chadhokar (1982); Brown et al. (1987)

o 1 £y a 1 o
D'Meilo (1995) uuzsiinsmesdi i lysine sgnutulufizaszgadnnnihluman
- | \ o w A 1 = . ' - o )
ity atelsfiou lumatuudies uastarhunedl lysine mndilulufigaszgany modes
@ - ar o ay A w [ o oda ¥
gssmingavomisdairiiala laomwizeniiyaszqadmmawnuingRuhidonaegly
w a & 4 |a o . Y] o - & A @
Hagiiu aasdilafslSinansaesiiTu lysine A2t wanninilluwzaszganiyUaa LN
- 1w - 3 A w P ) r & o
naniseiluiidfuzdudussdtznen Fuiviniudesitneranilalumaiunldiiy

wr

FagRvomisdainziwizihen

ks

mafnuIgmAns Insuzvosfisnszgaduin lidee WWRnu damsdes 1A TisRudio

vl e das Tangendiaja et al. (1990) s1vamdmsdes 1Tl ifuaratein 75% u



awsnguaruan i 41% delim ¥ lunszduiiu s0% Tuamisnszdiio msfnurludad
%n Ravindran et al (1983) Twaumsden’dTdsduveslududilendatiu 63% dnies
(o2 Revindra et al. (1987) TWOUAIM 5000 18 LUSAUM AL 65%, 67% 1Az 66% Iuains
qﬂiﬁiﬁmi‘lﬁnﬁumﬂzﬁﬁaﬁi:ﬁ’u 133, 267 LA 400 n3/A lanTuoms wenMil D'Mello
(1995) 110 D’Mello and Acamovic {1982) WUTMTWAIIY ME (1422 kealkg) i1 veanszdu
(Leucaena leucocephala) Smrmituiuiiudinsdondfd gy

Chaiyamikulkitti et al. (1991) 5100w lAgaranfudesfildTuemsiidstues

ar

fludaudlszneu 15 % ezilidwiimsnigduTa wazlsz@ninmmsldermnsdindila
» [] [] []

gnrauudiodi laiuemanli luesulludnlsznen 10% Usznoudy Chomehai et al

(1992) uugti 1 1F87 lussrTuemslansena lddos Tiiiundy 15% Taohilinassdniinig

1 ol 1 oy Y et w ] = 3o
n ﬂﬂ'l-ﬂ‘iﬂ@'l'lu 1ﬂﬂ5::"n~11’]1ﬁﬂJE)'l'H']‘E'VHJﬂ'l‘lUUi'llﬂuﬁ']uﬂizﬂB'IJ‘ilzlleﬂHBﬂi‘lﬂ'li
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wSauiv TauazszAnEnmnisldemisinga

24 mﬂiaﬁ'mm':'lﬂnwﬂu Mimosaceae
) o = o -l a 4 ] ;
WIHNQ T i'UﬂﬂzﬂﬂQﬂllizﬂ?]'ﬂ'llﬂﬂﬁ'ﬁﬂi3ﬂ81.|7|'1\11.ﬂ1|ﬂ'111‘§'3"51l‘1ﬂﬂ PITWTIHRAIU
a | o A o A i A w aAMa o o« -
P]'I‘illlN'ﬂﬂi’B‘lfl'l.]1Uﬂ1ﬁﬁﬂﬂﬂﬂﬂ?mﬂﬂuﬂﬁﬂﬁﬁ1u Tﬂﬂlﬁﬂ?:?ﬁfﬂ?gﬂﬂﬂ'] ﬁ?ﬁﬂfﬁ]ﬂﬂuﬂ‘luﬂ?ﬂ
o A . . a & vlwl oW o a . ¥
#3000 AB mimosine ITHHAUNLD (A '111'1] aIAH LASILOR ‘I.IEN‘W‘]ﬂ'LIﬂTI’S Q'ﬁ Mimosaceae €1
Fa 18 7ua1s mimosine amiu Tzlinaiiddnfntydulad uazlidseinimnnsld
871361 (D’ Mello, 1982) H5waunuiilulunszfiuiieos mimosine 8§63 2.5 % (D'Mello,
1982); 3.36 % (Pakyavivat et al., 1985); Uz 3.08 % (Sriwatavorachai, 1989). Chaiyanukulkitti et
al. (1991) and Chomchai et al. (1992) TI0QMIIWUES mimosine Tud2 luysuRse 0.29% and
0.18% AUAIAY
g o a ot a . %y - - o 1 . .
1.[E}ﬂ'ﬂ'lfl'uﬂ"JHlﬂ5ﬂUﬂﬁ'lﬂ‘ﬁuﬂllﬁ'ﬁTIE]'l‘il'ﬂ'l‘lﬂﬂTiﬂuqﬁﬂlﬂﬂﬁﬂﬁﬁﬂﬂﬂ 19U numosine
[
Tunsziu (Luecaena leucocephala) 1M ruminant @75 mimosine 9 LYAUBNAD 1014 34-
. - ) ] . ] T xy o
diydroxypyridine (3,4-DHP) 449zil#afB3211l metabolic ﬁ'mm'lngn&aﬂﬁmﬂﬂuqau*ﬂ?u
' . o a & 4
Synergistis jonesii {Jones,1979; Jones and Megarrity,1986) 273 15nau ludadnTzmizde)

@15 mimosine Tunszduvzlinarilimifiuldanas (Poppi and Norton, 1995)

2.5 WaveamsaIsWyaTzgadllunmisdenantaaln iy

N ¥y »
Linuseauins e wesr lues 1d 1 anitse lliiaznd1ndasoums 19

b

a P 1 - & at o
Aun32gaf1viAdU 19U leucaena, gliricidia UBE cajenas Uy Faiasilinalndifoaiy
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fodialumsldnsziulugniomnsinfensiliats mimosine lunszfiu asdamluln



Librijo and Hatheock (1974) wuSuamsfiuldamicans 33% Tuvazfinananlvaaa
49% diowasunseduluamis1a 1y 30% iusaRuafiu Bery and D'Mello (1981) wun'tald
Mg uemsiinseiududiulizney 20%  sxlWnandalsuazimindanaseted
HudhAymeada Scott et al. (1982) Teudiignssduliuluemannidiunii 5% sxiina
Iinandalvanas Miieainnmsdesidnsaest Tululunseduthufudeonn szasy
dulunizAuiiany mimosine %4 Picard et al. (1987) cited by Daghir (1995) lAumaaldiviut
amino acid digestibility vaiues vosnszdutuiiendunn uennnfidelduusiinszduthyl
waneier 1 agauyszan Tusduludafiin wensnezldeduas lumafud 1y
uas a8 iSnaiidesunlugasens
Twasiiseaunsiioidiia t'l'l‘i1‘]’5'ﬂ'.1'$au‘ﬂ111.1.[ﬁﬁ‘iﬂ'lﬁ'l‘ﬂfﬂiiﬁﬂﬁﬂﬁ1{1ﬁﬁﬂ
dwupa’ln 14anad D’Mello (1995) qouted in Springhall and Ross (1965) siwauimnlnsziu
thilugasemislaly 10% s lhimiTnduasmniimiindiaaas ogralsian 6115
TuiSanat 5% uaz 10% 1u11¢rsmmii)z'hiﬂHmimfmﬁ'n'hi aussauzmsnanveln luozl
HanTeNnuINMI ¥ Gliricidia sepium winnnT1¥nazduily nvs1¥ Gliricidia sepium (2.5,
50 war 7.5 % lugesemis) i hinaadaliaraseduiiveddgmadd uasi
AMUFURUTIUY linear depression (Osei et al., 1990) ua:wﬁni:ﬂufzﬁqﬁmﬁmﬁqmmﬂm
umﬂizﬁﬂﬁmwmﬂa’i’mmiua:ﬂ15xﬁu1§1nﬁﬂﬁ"maa'lfi"l-liﬁ'naﬂszu:rmmﬁﬂﬂﬁmquf‘?’u
12 flai&1w Udedibie and Iewe (1989) 109 umananTivoe 1A 185U Cajanus cajan wautu
9117 10% ARAEa 4.5% enfSsufoudnlalunguaiuny uenend 1ntunguit 183
Cajanus cajan 7.5 UAY 10% LB sxiimiingrannmasaszuzaININANL 16 dilatd
squdololunmuifiuilsfoniafiorviidmsiuldemvesdaiiingnida
wazszFums¥fvnrznadi luemsdafilnsegnirtadautmsantels smith (1990) uuzii
luemris 19 hinasflesfilszneuapadelofund 7% wtimszdeloveiiudamsfidw
asithdese s yeuou lalaInTLUUNIARUB NS Janssen and Carre (1989) T104IUTINTI
ziﬂu"lﬁ'mm‘lﬂjﬂuﬁm?uﬁﬂua1m'sﬂznﬁm‘fuu‘fm:ﬁ'mﬁ"ah'lummﬁr?im'fuiﬂﬂﬂmﬁ?uﬂ1n

-] - @ ) - = =
WAAT AT UM B alfalfa 1UB WS udTzaRaulBSNS 1913
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2.6 ﬂﬁ%'wﬂﬂi:gﬂﬂ?!ﬂmmmmﬂﬂﬂ (Legume tree meals as sources of pigment)
funares UszmeduiInadadoy leiiAvesliuasdu ndrafefifdmaoudu Jeffres

(1981) 71091uA N favour and accepted scale Y89 4t F1lumsnaf 2.3

Table 2.3 Roche yolk colour scale of egg yolk on consumer acceptation

Country Favour scale Accepted scale
Belgium _ 11-12
Canada . 3-8
France _ 4-15
Japan 10 8-13
Holland 7-8 6-9
New Zealand 9 6-10
Nolrway 10-12 10-10.5
Switzertand 11 9-12.5
Turkey 10 9-11
England 9-10 5-13

Source: Adapted from Jeffries {1981}

Belyavin and Marangos (1989) wusihmsiunndueed lursaunseiialas
miSuasdadiiluermsves a1y wumsidendagiuomsdaintas 19E nie 1asd

ol ( -y L - 4
Funsemasuaslues msidmunsedunladanwi 2.1




Pigmenting materials

L

Natural Naturaljidentical Naturaljrelated
Capsanthin (paprika) Ethyi ester of .
Beta-apo-8' - carotenol (oranges) beta- apo-8' -
Lutein {(grass, lucerne, marigold) carotenoic acid (3)
Cryptoxanthin (maize, alfalfa,rosehips) 1L
Violaxanthin (pumpkins) Canthaxanthin (1)

Canthaxanthin (flamingo, mushroom} Citranaxanthin (2)

Zeaxanthin {maize)

Citranaxanthin {citrus fruits)

Registered trade names: (1) Carophyll red
(2} Lucantin CX

{3) Carophyll yellow

Figure 2.1 A classification of pigmenting materials

a5 caroteniods W30 fi3un31 xanthophylls rﬂumsﬁﬁﬂmﬁnﬁn:mﬂ'lmmfﬂu 1
Wannrarnd i follicles wiendy luludwassyumavdsaiudy Judy FhiPnau
¥ uegfurssunAuaznunIMYes xanthophylls m:miJ1n'fi'msﬁ1w1ﬂ1sf;1ﬂﬁ'a1iiﬁqi‘fua§ﬁ'u
aneilode Medounsedradon Toadudaln wuiugnasy o1g Sasnis TG dudu edwlsh
Al tedudug fileninaded 1V W seddsznsuveseimis luluTavmwiznsa
TouBURY (saturated fatty acid), 3IAIUD (vitamin E), a1sdunsiiadendindu
(antioxidants) iiag (183310 luBU (virginiamycin) ma sz 18 vea 1vuAsRTY (Larbier
and Leclercq, 1994) D'Mello (1995) uuztivhlunseufiauddghusddlunszdudias
aT3fuouR (caroteniods). wonsniudalulunsedudefiarsmlsiu (carotenes) Fadumsds
M FUR TR IAITULD (vitamin A) UazuziInRa (xanthophylls) s ldifuatsiidlu
Faidln WosmnmsaraudlyWusenisluanndaiiniu a0 liewsadunne 1dios
snilude 1830 Taum a1 Tulue A3 Belyavin and Marangos (1989) UdA3H1 natural materials

& = -
HAMUISTUN %31%&' Nﬁ'l'ﬂﬁ?ﬁj E)\ﬂll‘IJI.Lﬂ\‘! {Table 2.4)



Table 2.4 Xanthophvll contents of the principal pigment carriers in mixed feeds

Ingridients Xanthophvlls (lutein and zeaxanthin fraction)
Mean content Range of variation
(mg/kg) (mg/kg)
Lucerne meal (15-17% protein) 140 40 to 620
Grass meal 320 140 to 500
Yellow maize 17 810 40
Maize gluten meal {42% protein) 110 60 to 340

Source: Belyavin and Marangos (1989}

ArzauTudAMuuTHYDITT xanthophyll 5211913 741 to 766 mg/keDM (D'Mello
and Taplin, 1978); 318 mg/keDM (Kanto,1986) U@z 235 mg/kgDM (Khanampan,1991) Wil
1'}‘11a;jﬁ’Uﬂ'J1:uImnﬂ'wnNﬁ'mﬂwﬁ'ufﬂjml,eucaena leucocephala. Scott et al. (1982) 1091
Tu dehydrate alfalfa leaf meal i xanthophyll 885211919 400 13 550 mg/ kg DM YuBURGI1TY
1uﬁafm=qaf'§’1ﬁsﬁn§"uqﬁﬁ pigmenting caroteniods F1A8IAU ATTUTUIDA caroteniods
'lu'luﬁamﬁu1nn?ﬂﬁauﬁuaﬂﬁu*‘ﬁua=izumm'lumimﬂﬁﬁﬂfuq

auiSerounihi Springhall and Ross (1965) 314Ta8 D*Mello (1995) s1w11u31 k019
Hnue 1130 UM IRATY xanthophylls 91 Leucaena leucocephala 'lﬁ'mqmﬁ&ﬁmma?uﬁ

3@ 5% LWBIMT (Table 2.5).

Table 2.5 Roche fan colour scores of egg yolks in relation to graded levels of leaf meals in diets

of laying hens.

Dietary level of leaf meal (%)

Source of leaf meal 0 25 50 75 100 15.0 - References
Leucaena leucocephala 2.2 - 73 - 7.2 - (1
Gliricidia sepium 1.0 39 60 72 - - 2)
Cajanus cajan - 20 40 60 807 - {3)

{1) Springhall and Ross {(1965) quotéd in D*"Mello (1995); (2) Osei et al. (1990);
(3) Udedibie and [gwe {1989)



MmNyl Gliricidia sepium (Osel et al., 1990} uag Cajanus cajan (Udedibie and
lgwe, 1989) uarmaliifu oy lufamartiluemsfiutuesfnam i Fvo 14 un udy
31 nnpansasy Gliricidia sepium uge s Wiumoly 1 Ailanindmsl¥onsis luiyi
dudnniizeey edrelsfaulszantamms i deadude i meaunds @ week)
(Osei et al., 1990). Udedibie and Igwe (1989) NA11 1A IHATIUAISKARDIMITADINISRUDY

1 1 é -] a -y "
Tupafidug i 18 TnenmseSuly Cajanus cajan udp 19 Iinandaluasas

2.7 auamly

uan i hudosdufeninvesld arsvnoms Tsdu nensaosiTussih
1mm~um'lwhﬁﬂa~11,u~um317":rﬁ"u'lfi'lfi’fi’ﬂﬂsﬁumm‘fuwﬁﬂﬁmmmmhﬁmﬁi’fu (Perry et al,
1999) tunsdlvelaviamoiufiiliuondaliqen Tasmmylusanivveaseumsldna
waa 14 41145y Tﬂsﬁu'ﬂﬁm111‘15':4{':%:ﬁﬂﬁ'wmﬂjm'lu'r.ﬁnmuei;ﬂiu'lﬂiﬁﬂui’fwﬁ (Leeson
and Summers, 1997) ¥u1AuD4 Iezanaand lue s Tsfu 13% niedind (Table 2.6)

[ A a g P A ) o o @ W = y ¥
ﬁﬂ‘ﬂ‘mumﬂ'Iﬂ'J‘mLIEmil'lﬂilu'lﬂ‘llﬁld1'Uilzmﬂ’flﬁug‘lﬁ]:?!ﬂﬁﬂﬁﬂﬂﬂll‘l.lﬂﬂﬁﬂﬂ‘w

Table 2.6 Effect of reducing dietary protein level on egg size of 60-week-old layers (average for
two, 28- day periods).

Dietary protein ~ Egg production Average feed Egg Egg Average protein
Level (%) (%%) intake (p/d) weight {g) mass (g) intake (g/d)
17 78.8 114 64.8 51.0 194
15 77.5 109 64.3 49.7 16.4
13 78.3 107 62.2 49.1 13.9
11 72.7 108 61.2 45.1 11.9
9 54.3 99 582 36.1 8.9

Source: Leeson and Summers (1997).
= t ln: 1 ar w
anudeanisnieezd lululaldluegiuseduTusduluoims  lunsdives
) {a o a o v : o 1
nsapzil lufifidwzdudivesilsznousgdrniu omsaasiinsmozi Tusgiszana 750 me
) | o i = . y Ay
Fanerioulian 50%, (375 mg) AeuilunsaexiiTu s Tatiu (methionine) tWot Tivzauise

HER lURNYUS 53 g U89 egg mass feYu (Larbier and Leclerco, 1994).



2,7.1 AMEAYB YYD (Freshness of the albumen (egg white))
1 r ¥ ¥ '
diod liAvanainud Tnlnsqasuuoufiuuus wns l9uasas lvree Tinss g
a ' 1 w1 o a4y - v -
w3e liivad uavzasdleg ludnuasuile Sadsuendeniuaavesly AWNUINTOATN
¥94 199129330 14920 Haugh units Aaaunts

Haugh units: = 100 x log (T~ 1.7 x W "'~ 7.57)

T is the thickness of the thick white layer in millimeters

W is the egg weight in gram

Hangh units 9&ilfhegsznine2o 8s 110 walaoialludaezedizudne so fa 100
fua;jﬁ'ui]%%’unmutha i e1guoaly ogweanile gungll mewufls uazmstams
fuFnunly Iudu North and Bell, 1990)

2.7.2 #vealiuaa (Yolk color)

114111-1'1.[Eiﬂ'ﬁxlﬁ’nﬁumwuﬂwzﬁ@fquﬁﬁ% (very pale) 8du (orange) loudufieu
A4 (red) Faersnin 1 Taold Rocke scale Saiidans o i 15 Ao BT d W audaune nsd
wimualiliuasiidszaula mwnan 18 Taomsiasuais 10d wumsdiilutaghu
emsdad andssaund wisudnrstimsaiudunsied §us andiutngion 1914304
voaluasdudmdssdundosoudu g lafinnunramisafivedi ¥ Wunedi#8uq 14 ug
'lmﬁunﬁaqmwmwuﬂﬂﬂ 15u Mdea Taon1s 1 AR uR¥E a0 cruciferous plants m‘aﬁ
mma'[ﬁu'lﬁnumnmnﬂﬂwmﬂmsmmmqm #mTasld chlorotetracyclines WBNINIIES
o l¥as1dd AdunTizd (synthetic colorants) (Larbier and Leclercq, 1994)

2.7.3 Specific gravity and egpshell

Specific gravity ¥4 TllanuduiusfuanuUEon14 (shell thickaess) &1145ien
speclﬁc gravny g4 Taziinldenrun specific gravity 11017 1.0880 uﬁmmﬂmmmﬂa an e

in Aundouns specific gravity slm'lw'lﬂeaﬂmﬂaui-*mn 1.080-1.0880 (North and Bell,
1990}

2.8  AnudeIn slavuzeslaly (Nuirient requirement of laying hen)
1 3
'lumsﬂszmummﬁmmiTmms'uaq'lri'hiﬁ'lai“luﬂszmﬁ'lmag“luﬂw‘uuuu U5u
¥ ¥
whannnNre  nasldlunsdnnugasemsldlinunadsanstu ens il

9 a = o o = 1 a d o ! Xt
tizaeulidruingAve misdatuawriia gy wintydy Madundes danlu Tuiudy
ez Hudy



2.8.1 ANNABImINGIanuHenanan 1y (Energy requirement for cgg production)
Tadeemrndiudensz v ludduuasiamsnaald Tee ldfunine s
v
snwdanu nsau demsvosIneelinuduau s fun 1A pIn I nE 19U wenandifedl
o a' .=iq L] = ¥ 1 ] = o o Y :' L T
lofvdunntinadonisivlnemisuesln wu gungil szaunis Ideanda uazimingves
¥ o LY ot a . Y Y
1A NRC (1994) Tanuztharunisanudesnandanulévse Tonimiwegunginions u
¥ or ﬂ,
&30 Aatl:

.75

ME (kcal/day) =W~ (173-1.95T) + 5.5 AW + 2.07 EE

4
e w

= body weight (kg)
T = temperature (°C)
AW = change body weight (g/day)
EE = daily egg mass

2.8.2 AIIUABY mﬂﬂﬁﬁmﬁamnaﬁli (Protein requirement for egg production)
anuAaems IlsauvesIn lifinnuduwus laonssdumandaly emmsladidely
a5 Talsfiudandt 18 84 20% Fedindmiwdesnsllsauvesln ldaniimduiysyls
TuenouTiemsenniillsfuiios 13% i)riw'hﬁmmﬁﬂNﬁnﬁﬂ&it%;n%uqaqﬁamﬁ A3l

TalsAuszmdng 17 69 19% Tuaamevsams i W ldsauluomsonaaaundefivs 14%
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NAANBIYUAZAINGIA1IG AU tazAnuBnEnavens 1462 lues niwndudlsznen iy
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o113 10 Idaemandauazquawuealy s asAnmasei Wuysesmilu 3 nsnaass ms
ar t = 4
nassasnilunsfnminaveseiguazanugareenIsaanenakiauazaanlsznauN I
Tnguzvoaialuest manenosfi 2 1un15fny biological values woed1lnesuielfidy
a5 1A ld msmaasad 3 Jumisdnvimavesnms1ésalueswufludmsenovlusms
lnlWaanandnuazganmaealyln
o o ] ¥ Qr cg 1o -y
gunsainazTins luuAeznsraaesesianad e ldPuegiuss rundveamsdng

1 n’: ; ] o ey o d’
Tuwrrznisnanes asluluunilesnmndaqasiginisiuaziznisdeil

32 Waveamguaza nuglumsdanerandauaz sz neumalny Uz e e e (The
effect of cufting interval and cutting height on yield and nutrient compositions of
hedpe Lucerne)

MINARDAITANIAUNUNITNANOUUY 3 x 3 Factorial arrangement in randomized
complete block design UsN0UAIY 4 replications TundnzagumIMAnDl flase A fis 01gms
#7 (cutting intervals; 30, 40 410z 50 1) Iuvaizfiileds B Ao ATUFAUBINTSAA (cutting height;
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onsiuludedidu

33 aEmAmIsdneveaslueshilve sl {Determination of biological value of
hedge lucerne meal in poultry diets)
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3.5 mailgn matfuies meemafuinund2lues (Growing, harvesting and storage of
hedge lucerne meal)
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Aumy uazileun1gnisia (age of cutting 138 cutting intervals) #1830, 40 uaz 50 u Tuunaz
NYUNINARDNISZABUAIU 4 replications
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Multiple Range Test (DMRT) W51 5% significance
4.4 HANVINOADY

4.4.1 wavaamgnishnuazANgelunsinnenanandalue s (Effect of cutting

interval and cutting height on average nutrients and yield of hedge Lucerne)
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o diiudTaguits (dry matter, DM) T1J5AU (crude protein, CP) 16010 (crude fiber, CF) Tuaiu

w fd o
(ether extract, EE) i (ash) UA% nitrogen free extract (NFE) v0309 lue9 nlesieun DM uay
& & - o aa o a4 F o s d

CF vkuvuadnihisdrdgnisatia (P<0.01) awewymsaanmuiu Tusssinlasiina cp,
Ash, EE a2 NFE anndet1eiisdifgn1aaia (P<0.01; onddu EE p<0.05) Am01yn1sdad
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alef¥ud DM uaz CF asaddleanugalumsanmiviy luvaznilesiFud CP ua ash
anauilonnugalumsda uannilfalidlfAtmswsenineymsdatazanugalunidn
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Table 4.1 The average nutrient composition of hedge Lucerme

% % % % % %
AGE HEIGHT DM cp CF EE ASH NFE
30 CM 31.8 18.6° 19.9 3.0 73 51.2
310D 40 CM 3.6 18.6° 18.9 2.9 7.5 52.1
50 CM 312 19.0" 17.1 2.8 7.1 539
30 CM 32.6 15.8° 26.3 28 6.2 49.1
40D 40 CM 30.5 17.2° 22.4 2.7 6.7 50.5
50CM 299 17.2° 23.0 2.9 6.5 50.5
30 CM 35.4 14.4° 28.6 2.6 6.0 48.5
50 D 40 CM 33.3 14.4° 27.5 2.8 6.5 48.6
50 CM 33.6 15.5° 27.3 2.9 6.6 479
SEM =+ 0.58 0.34 0.96 0.07 0.14 0.84
% CV 3.58 4.06 8.18 5.14 421 3.35
.................................................... Pvalle. . ov e i e
BLOCK 0.0055  0.8238 03736  0.0004 0.0038  0.4628
AGE 0.0001 0.0001 00001  0.0309 0.0061  0.0001
HEIGHT 0.0029  0.008 00109 03515 0.0097  0.2226
AGE*HEIGHT 02926  0.0495 04394  0.0551 0.1631  0.3655
abe

o = 1 - i = n;
M13197 4.2 uamldivudwardnman DM, CP, CF, EE, NFE ung Ash imuyuneiail
- [ oy o d a ‘3 L) o a W ' i 4
Vet gy eedd (P<0.01) amoynsdafiindu edielsfinmranaadinanszgaigeiey
MR 50 U tazsinugIveInITaah 40 rudnigs Tuvuziinandadigaiiongnsda 30 Tu

UATAYIYDINTARH 50 IvuRas AnugIveInsaa hifinadenaniind19 naz iy

‘ means with different superscript within column differed significantly.
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Table 4.2 The average nutrient yield of hedge lucerne (kilogram per rai)

AGE HEIGHT DM CP CF EE ASH NFE
30 CM 247.24 46.02 49.39 7.36 17.98  126.53
30D 40CM 239.06 43.33 48.33 6.81 17.94  122.65
| 50 CM 220.13 41.40 40.97 6.33 15.52 11591
30 CM 408.31 63.31 110.81 10.90 2453  199.42
40D 4CM 393.61 68.79 90.87 10.25 25.65 19804
50 CM 384.75 63.63 92.32 10.82 23.64 19435
30 CM 483.80 68.51  138.69 12.69 28.64 23527
50D 40CM 559.50 79.82 15820 15.66 3491 27051
50 CM 454.98 6773  127.97 13.17 2878  217.34

SEM * 35.71 5.18 12.30 1.14 2.38 16.41
% CV 18.86 17.18 25.82 21.76 19.65 17.57

.................................................. P-valle. . oo e
BLOCK 0.0092  0.0065 002506 00169  0.0112  0.0065
AGE 0.0001 0.000L  0.000] 0.0001  0.0001  0.0001
HEIGHT 03307 03108 03831  0.6728  0.1988  0.2991
AGE*HEIGHT 0.6033 07232 05654 04625 (7101  0.5293

4.4.2 HRYBIREMTAADZAIGIIUMIHARB leaf:stem ratio Havesmlszneulavus
(Effect of cutting interval and cutting height on leaf:stem ratio and nutrients

composition)
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Y n't é ol a‘ dg cr o ar = - o
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¥ o Fd ¢ 4 & I L od o
arugalumsani uledidud oM WwluduAnluvazfinledirud DM ludu
H o a 4; I g wny ] o LY
anaadeanugalumsdainiu Tiwudfateoszndneymsdauazanugelumsdnaae

d o 4 < =4 ot
nlesigusssrdsenounaniveslunazdu



Table 4.3 The ratio leaf: stem and nutrient compesitions of leaf and stem

AGE CUT RATIO(DM) %PROTEIN %FIBER % ASH Y%EE %NFE
HEI LEAF STEM LEAF STEM LEAF STEM LEAF STEM LEAF STEM LEAF  STEM
10D 30CM 6161 3839 237 23 9.9 41.0 6.5 49 13 1.7 566 430
40CM  59.82 4018 234 23 95 41.0 6.7 52 16 1.2 56.9 433
S0CM  61.60 3840 233 0.9 9.1 19.6 6.7 54 3.2 1.3 57.8 438
40D 30CM 5051 4949 208 6.8 103 46.2 6.9 45 28 1.3 593 412
40CM  53.10 4690 221 8.0 9.0 437 6.7 52 29 1.4 593 418
50CM 5258 4742 222 15 9.5 44.1 6.5 49 27 14 59.1 422
S50D 3JOCM 4533 5467 194 1 1HO0 464 8.0 ER.S 34 1.3 582 414
40CM 4923 5077 201 7.0 120 468 8.0 4.1 3.2 1.2 568 410
S0CM 5153 4847 195 15 1.8 457 7.8 4.5 32 14 577 408
SEMT 342 341 0.61 044 0K0 108 023 015 023 013 082 L10
%CV 1266 1482 567 1081 1168 495 640 641 1456 1887 282 521
cenPvalUe,
BLOCK 08519 0.862! 0.1473 08635 02229 03657 0.1781 00001 GO015 (1231 00073 04349
AGE 00006 00005 00001 O000F 00002 00000 00001 00001 00109 04373 00100 0.0467
HEIGHT 0.6180 06182 05097 03221 08802 03040 0.5584 0.0005 06523 0.i831 07247 £.399%0
AGE*HEIGHT 0.873¢ (8736 05548 05642 03674 046959 08460 01253 08389 01094 0.7345 09482
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< a a9 e o o A w
assszneumunivesluuazdidu Wefidud cp wsuialunazdiauanaulienymsian
a 5 [} a 3 Yya P .
WRudu ransnaas e uReaiuil 1ANIA13318UITUNY (Punyavirocha et al,, 19922)
o o da A ' L a4 ar LI | as ¢ d o
AMugveIMsdniieninasesfizneumuniivesiy lussusuiuaiu nledua
! o A 4 o 2a 1
DM a2 CF aanailenugalumsaniniiu waiiiteannndiuuusesfinlszneuday
v s ¥ a W 3 L 1 LR | o U
druvotdrduuazAsinieoniidinais Ussnsufuiduiiosiilszneuyas CF winailu
H Y o 5 Z - T
Tu (Table 4.3) sstudienrwgalunsdfamuiusewunlofidud CF aros
o s a4 2 4 4 @
HOWAAYE4 DM, CP, CF, EE tiaz NFE lumsnasosneiinuiniuiuilesngnisda
ﬂl 4; L - H ] el T 1
RTSTRTAT ASAAUTUNLMINANB3Y0] Punyavirocha et al. (1992a) ﬁwn‘nmqmiﬁﬂ'luﬁﬂaﬂﬂ
= 1 = i e d o
Handa DM ung CP na1Inenandaves DM uny CP #ldsinmidaiiony 30, 40 uaz 60 u
maf 235, 45; 364, 66 LA 422, 71 kg/rai AWAAL
=3 - e A
Battad (1993) 3n0udwanaaiaguiauaznandn lUsAufimuzanannialden
msAafin7Iugd 50 uAmAsLazAaNY 35-45 Tulugangru uazyna 45-60 Fulusngg
¥y W ] ]
W&y anifondeiinuiimisdanng 50 Tuuasfinnuga 40 ruRwasezlinastagatie
» ]
st Suunihlddafinnugaszning 40-50 LruAmaiuazdanng 50 lUMUTIBUEAYES
o - o . o ar
pYNIARLAZAINGIIUMIARAD leafistem ratio unazeartlsznou Tnvuzvealunazdugs
TR
myekupnaasstuntsIsensefithunyi 3 x 3 factorial arrangement iiongilHa
1 Y ul: o .‘.' - o o o o o
manaaed o hlldhiifirediidmua nmal§asnduiut ewilinmnlans
1w ks e = ad oo ar 3 w
LAy aruuTasvinsueniinszvadanazleie 14un navesergnisda nie kaves
H ] L
ATgslUNIAARD parameters idBIN1sAny1 wanInAaBINIINIIARTIONY S0 Futuez 14
o 4 ol o { ' o of s A
M lueniiinledi$ud DM unz CF gafiqe uszliulefidud P, BE uaz NFE Afiga luvae
dy o d - Vo oo ¢ d o e = s o
Fiddafiong 30 Tu 92146 losiiBuledidnd Cp, EE iog NFE qeiiga uaziin]osisus CF
M @ - ar i L o 1
driiga msdafieny 40 uag 50 Tu sx1d87 uurfiiinlediud DM, CP unz CF w1 vz
¥ 1 fa o ' ' ¢sd o ot w a
1351 lues Bl fiSud cp gandt udwlefidud CF dndimidahieng 30
[ . ] »
nﬂuﬁﬂ:ﬂqﬂﬂa’nmaﬂumimﬂu'szﬂ‘uﬂ'Jwqﬂuﬂﬁﬂﬂﬁmm:ﬂuuuﬂmﬂumﬂi
= g = w o ar o o o
SnsannnaleFudunznaniaves CP arsifionoigmsdah 30 Ju nazdafiszduaiuge
= n’: d’ = o ar - dv o oo o d o
30 wuRmaT KM nsfinwndeuazszdunimgalumidaiss 1407 lweshiinlediius
] 1 o o G‘ o o~ t = §
cp TuAnAeNRLAMIAAT sZAUANGS 40 1a 50 wuRes ursz Iinanda CP guiiqa
1 Y o d o a ¥ o« -
e mesennnnlesud CF nazns sy Tefa lueshienmsIn nsdaiiaiy 30 Tu

w 1 g3 o e . 'a ' w A ' ' o
sl s iitinlefidud cF e Tarlisiilvingdafinnmuguriils odnlsiawms




Biological Yalues of Hedge Lucerne Meal in Peuliry Diets

5.1 Wi

2w niy Wvulunszna Mimosaceze mundaldiiasiaueliianlgduems
FatimanTdsiu ao19lsRameisomedumsimszin biological value voudaluss
deoldifuomns ieduiidennn  nsfnwindiised ingilseaadiolins izt biological

value Y0382 tuosuwe il uems 1a

(7] ¢

5.2 Yagqlszaan
» ¥ [} ] 1 3
minaaoiiidaguszasfiiefng biclogical value vaeda Tugnndrfiong 30 Ju
A710ge 50 udnas TasutmsAauudu 2 dau fe 1) nsUszdluAMIWERY apparent

metabolizable energy 102 2) mssziunmiweamsldlse Tonilusdiu
() T
5.3 gilnsoiuasisns

5.3.1 madszaivminiandaanu apparent metabelizable energy

3N IMssZUAMaNEaa1 apparent metabolizable energy 11y Aiwegi T
Gufiuds Tasldldnsenamedery 7 filanisrou 8 f1 doslunsadioaluTsafeude
g rzneuvetemisnaasanaas i luaistei 5.1 udae 5 Juusnlaldsusmneans
onsiliud wisemisn 4 FududrsvesmniudeymielFumadnu Talunsamnda
Eruemmauaniazenatadiud moldms Wusaain 24 $2Tusro Ty

ivha 8 2 gaguuisesniiu 2 ngu nquaz 4 @2 urnznguldTuemisilunndrady
151910 Scott et al. (1982) sy

Diet 1: reference diet.

Diet 2: test dist.



Table 5.1 Feed ingredients of the chicken diets for metabolizable energy determination

Diets (kg)

Reference Test
Dextrose 45.7 15.7
Skim milk 53.5 53.5
Hedge luceme meal - 30.0
Vitamin-mineral 0.5 0.5
Chromic oxide 0.3 0.3 :
Total 100.0 100.0 ﬂ

wdrnifitifudadiuem s fu mmsfiuyalnlecldoeiudonmadniedd
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n’;l o o -4 ar oy o 1
a¥q LB U IR 180 freeze drier 3 buda0g W A TiAs wimaniide
o + - o . -, .
Yiemrseazyaliunding1edn Chromic oxide AWIRATTVE Suzuki and Early
- o A . . . H
(1991) WRAITUTIV (gross energy) S92 1a 1410704 diebatic bomb calorimeter Y1013

¥ »
114781 apparent metabolizable energy U9 107 lwws Al
ME/g diet = Energy/g diet — (Excreta energy/g diet +8.22x g N retained/g diet)

Cr,0, in diet

Excreta energy/g diet = Energy/g excreta X

Cr,0, in Excreta

Cr,0, in diet

g N retained / gm diet = N/ gm diet — N / gm excreta x

Cr,O, in Excreta

To compute ME of material substituted for glucose, the following equation applies:

ME / gm reference diet — ME / gm’diet with substitute

ME / gm substitute = 3.64 -

Proportion of substitute
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Table 5.2 Feed ingredients of the chicken diets for protein determination

Diets {(kg)

Control Test
Corn flour 95.7 57.3
Hedge lucemne meal - 40.0
Oyster shell 14 -
Dicalcium phosphate 19 1.7
Vitamin — mineral | 0.5 0.5
Salt 0.5 0.5
Total 100.0 100.0

fulsgnavuessimanansura i lumistaf 5.2 Ta'ldsuemisnans iy
o A o o L "J 1 - 1 L] LT3 -
ITYSIM 5 U e uAY ndsniniuee 4 JuithugraRudeynnisnanes Tayeda 185y
-’ 1 of ! Ja-
amstasisnuann uaziiuga Waaen 24 4319
"‘ﬂ "1 1 t - o -3 -~ n‘: el w = 1w ﬂ
Youazlereaz lnudasiagrusniny Teahuyauag 1 afa nandoaiu Ardedudly
L3 Ai ar 1 o i L] i
Trgzam 4 Su metlesiumnlaenusinemisuazvula fredeit Idiunsutudeud
= o : o ° o ' a’.r w [
el 60°C Wuszeznan 3 Su Fahminud's WMy p01yaud s 4 Juveddudas

SR ] 1 ar ' 1 1Y > - & o o =
A NINNAIBE WY TPuRaz A8 nRTe MT9R U freeze dried uazifiuiRinisdmsien
naline Td



27

Mammadnifuimeduilaazliudazda Sung 3 a3e fluszozm 4 Tudasedy
dudredrandaninsuilamiaz lfudazdanin 4 Yu i lvhmsziniedilsznsuvna
Tulasouluilaans

Tins A9 0198 M 1TUazA20819y0f 207 T proximate  analysis (AOAC,  1990)

¥
Biological value 1201360018 115AN (protein digestibility) ¥930TH1T 1AINMIAMIUALT]

Apparent digestibility =(1~F)/1x100

Apparent digestible coefficiency of protein = (NI-Fn} /NIx 100

True digestibility of protein = [ NI-{(Fn—Fnm )}/ NI x 100

Protein biological value = [NI — (Fn — Fam) — Un — Une)}/NI - (Fo — Fom) x 100
Net protein utilization = [NI - (Fn~Fnm }-Ua — Une ] /NI x 100
Where:

I = Feed intake (dry matter) F = Fecal excrete (dry matter)

NI = Nitrogen intake Fa = Fecal nitrogen

Fnm = Metabolic fecal nitrogen Un = Urinary nitrogen

Une ="'#Endogenons urinary nitrogen
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5.4 HONINARDY
o = - o L o ar
seflsznsuniuaiiuasndenusivveeda et naaaldlumsed 5.3 02
) » 1
Tugi NS 9UT N (gross energy) (RAB 3967 kealkg. 9INAITNAADIHINLINA UG

aqﬁ'ﬂi:nﬂmm crude protein, ether extract, ash Ud% crude fiber SANNINY 18.95%, 3.13%,
7.49% uBg 17.50% AW IR

Table 5.3 The chemical compositions of hedge lucerne meal

Compositions Units
Moisture i 8.0%
Crude Protein 19.0%
Ether Extract 3.1%
Ash _ 7.5%
Crude Fiber 17.5%
NFE 44.9%
Calcium 2.0%
Phosphorus 0.1%
Gross Energy 3967 kealkg

[}
=

'B?ﬁ'ﬂnﬂﬂuuaqnsﬂazﬁ'[u'lut?a'111usmmmiﬁﬂumﬁm'l’?‘[umsm‘r’; 5.4 40
sy g s Tesfalszneues glummic acid gandnsaesdTuyiaduq §2luwsd
pafilsznouvesnsanei Tufisuihy U lysine, methionine, threonine and tryptophan fyzdu
1.152, 0.255, 0.953 AT 0.233% ATNATAU HamT IR ITHemlsenauve mimosine 1A
xanthophylls gﬁm'l'ﬂuﬂ'mﬁ"l 5.5 WUAd2 lueIiisaRsznoUves mimosine AL 1.51%
uazil xanthophylls AV 309 mg/kg

WOA13ANY apparent metabolizable energy Qg protein quality voat luwswaastilu
#1971 5.6 Az 5.7 Apparent metabolizable energy vouda Tunsdmiv 1ef Tadudiiauiiy
1330 kealkg ©7M digestibility coefficients Y84 dry matter 0% protein vpid2 lueniif iy
65.04 LIAT 34.61% AWA WL f;'ﬂutlﬂﬁ true digestibility 44 protein, protein biological value

WAL net protein utilization (1L 47.71, 63.11 1A 30.07 % AWAIAL



Table 5.4 The amino acid compositions of hedge luceme meal
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Types % Types Yo
Aspartic acid 1.760 Cystine 0.476
Serine 1.169 Tyrosine 0.672
Glutamic acid 2,025 Valine 0.907
Glycine 0.942 Methicnine 0.255
Histidine 0.436 Lysine 1.152
Arginine 1.116 Isoluecine 0.752
Threonine 0.953 Luecine 1.477
Alanine 1.250 Phenylalanine 0.896
Proline 1.565 Tryptophan 0.223

Table 5.5 Mimosine and xanthophyll contents in hedge luceme meal

Contents Units
Mimosine 1.51%
Xanthophylis 309 mg/kg




Table 5.6 Calculation of metabolizable energy of hedge lucerne meal
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Analytical values Diet Excreta
Reference diet values
Nitrogen, g/g 0.0127 0.0394
Chromic oxide, mg/g 3.0 16.48
Gross energy, keal/g 3.840 3.295
Substituted diet values
Nitrogen, g/g 0.0383 0.0434
Chromic oxide, mg/g 3.0 9.28
Gross energy, kcal/g 3.890 3.675

Reference diet

Excreta energy /g diet

Nitrogen retained /g diet

Nitrogen correction

ME of reference diet
Substituted diet
Excreta energy/g diet

Nitrogeﬁ'r?tained /g diet
Nitrogen correction

ME of substituted diet

= 3.295 x 3/16.48 =0.5998

=0.0127-0.0394 x 3/16.48 = 0.0055

=0.0055 x 8.22 = 0.0452

= 3.840 — (0.5998 + 0.0452) = 3.195

=3.675x3/9.28=1.1880

= 0.0383 -0.0434 x 3/9.28 = (.0243

=0.0243 x 8.22 = 0.1998

= 3,890 — (1.1880 + 0.1998) = 2.5022

Therefore, ME of hedge lucerne meal = 3.64 — (3.195 - 2.5022) / 0.30

.

= 1.3307 keal/g
= 1330 keal/kg

Table 5.7 Protein determination of hedge lucerme meal in pouliry

Items Units
Apparent digestibility 65.04 %
Apparent digestible coefficiency of protein 3461 %
True digestibility of protein 4771 %
Protein biological value 63.11 %
Net protein utilization 30.07%




5.5 S9130iNamInRaEd
o =1 a.-r d.. A ]
genlszneumaniiveady lueswani A luais1ah 5.3 FauanAeInRanITmaans
& Py a a ¥ - s
989 Chomehai o al. (1992) 335109188 Usznevyes Tilsiu Tuiu idwasitelovesdiues
Thdiauidy 197, 5.5, 12.8 10z 5.2% amd 1wy arwusvesesidszoeumalnsusil
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yuagrunssuiilumandaniluoslugwananiu
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Leucaena leucocephala (D'Mello and Fraser., 1981); Glircidia sepium (Chadhokar, 1982) uas
] » 2
Sesbania sesban (Brown et al., 1987). §2 Wesnlufiszfinsaei Iuiliuzduilussilizney
» ) T v
aglinSinadios wonnniidahiinsnesiTufiansenaunuasaesiltuilioflunnds
r.mamuun'h’f’luqﬁmnmmn'ﬁwnﬂa'umi'lﬂ'lv'lé' amq'l'snmuﬂaquunm‘imﬂiﬂa,ﬂu
§uR312H 817 Iysine methionine LAzt wildimunsnesiilussTuyid azttuthozldslue
iulurﬂuuuﬂaTﬂmu"lumﬂ17'!.n"l-unmn15nm'wnma"ﬂummn”ﬂﬁ' ot lsiamtai
Ai. P ¥
uuaqnnwunwﬂqnsﬂﬂzuiummﬂwﬁm
a sa a 1 a 1 S
asfilsznouvesninosi Tufitedlud lussnhunananesiiseuds gandhl
» L]
TR UNThE (Chaiyanukulkitt et al., 1991; Chomehai et al., 1992) TuvzH Gutteridge
(1994) ingrh 1§ uesdosmlsznouved mimosine 8glioy a1 'lwosusvauie 1y
o175 1819 18 Tag hifmodunsedsguam d2luosnlufies mimosine Wosndinszdiutly
a o

ADTINYT 2.5% (D'Mello, 1982), 3.36% (Pakyavivat et al., 1985) une 3.08% (Sriwatavorachi,
1989)

o

Aa v a a a '
arundudiuunans xanthophylls ifieg ut luss ez indifssfunsstudu nanfed

eg1uilSie 318 mg/kgDM (Kanto, 1986) K2 235 mg/kgSDM (Khanampax, 1991) Fagandti
:u'lun:-'nuﬂu 317 Twa wagnnd11Ina (Belyavin and Marangos, 1989) uatagiisoniiluly
n3zdu (D’ Mello and Taplin, 1978) naz 1 alfalfa leaf meal (Scott et al, 1982) A uduaes
fm'lnﬁ'lumm:qnﬂ15148qﬂ‘uﬁ:ummu‘nmﬁmﬁ'lumﬁm'lmsm

wiaau sz Tomn! (Metabolizable energy) wpsd lues i musonSounden
funszdudlu danBeudonfusseuues D’ Mello and Acamovic (1982) aghalsfiamn
aEendeuiuseuthnnidenindssmsdeyaiosduinn Trommiz Wideyadmmsys
augaves lu Iasiu Tunszfuthdindaan s Tesmiiiniy 1422 kealkgDM i1t1a1u'[ﬂﬂ|
D'Mello and Acamovic (1982) m':ﬁﬂmnaﬂ1Js:ﬂaumﬂﬂmu,,’lumm's"mmﬁuuunuﬂl
n wlinmeadnismsinstes1allsiuvem nsfinyndaiiingusemaddnuame
sz TomidluonieduunasTusi uid losfidolooggy Sadumsmnfivzalszoe

gasomsdaitintiiiar luesnduesdisznenhnfFunamn
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6.3.2 2IMIIUBZAITIANS
‘ln“luuwia::nq'ummﬂaaw:gmfv'lﬂﬁ’%’ummmﬂamﬁ'qi':
oamansengui 1 BifidaTues: (guarugy)
sMmIMARBINgT 2 fig2 lesndudaulszneu 2%
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omsnanoazgnlznou il TUsBuviiy  (sonitrogenous) uazld ld1d3unaen
] 1 as o P 5 4 =y
TEEOAT 5 FNMINARBY YRMINARBIA 28 TU JagAuiilduazesddseneuniuniives

913U a9 111U Table 6.1 1Az 6.2 MudAIAU

633 AsUNYINNANIINATS]

fmsiufineanda liuagmafuldemisaiuluedazdrniinaces lifigasda
Tug29 3 Tugaiiownaudazaa 28 Ju 1wfinu egg weight, egg shell thickness, specific
gravity, albumen height, haugh units, egg yolk colour 1A% separating egg compesition for yolk,
albumen HUNY shell

yamrguifudaetiadensinldima 2 faredr dmiufng general healih Tauvih

AITINTIZH plasma protein AT packed cell volume Ut agaTevaanimanss

6.3.4 NTIUANTHAEA

° o aa o ] ' ' d ' :
NINITIUNIS ﬁﬁﬂﬁTﬂ 075 ANOVA fITNUANATITEHIHNMIRRYUDY ﬂqu ATINAGEY

1fFoufion Tao33 Duncan’s New Multiple Range Test (DMRT) aniinst 1aesine13Tae
SAS (1985)



Table 6.1 Feed ingredients of the layer diets
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Diets
Ingrédiems 1 2 3 4 5 Price (Bahtkg)"
Corn 62.15  60.8% 59.14 57.03 5491 4.20
Palm oil 1.00 1.00 141 211 282 18.00
Hedge lucerne meal - 2,00 4.00 6.00 8.00 5.00
SBM 44 % 2350 2286 2230 21.80 2131 10.20
Fish meal 60% 400 400 400 400 400 28.00
Dicalcium phosphate 18%  1.39 1.40 140 141 1.42 11.00
Oyster shell 712 702 692 681 6.71 2.60
Dl methionine 007 006 006 006  0.06 130.00
Sah 028 028 028 028 028 2.50
Vitamin- mineral premix ~ 0.50 050 050 050 0.50 75.00
Total 100.00 10000 100.00 100.00 100.00
¥ price (Baht/kg) 748 746 150 758 767

on May 10, 2002,



Table 6.2 Chemical composition of the layer diets

l6

Diets
I 2 3 4 3
Chemical composition by calculation
Crude protien (%) 17.50 17.50 17.50 17.50 17.50
ME, kcal’kg 2790 2760 2750 2750 2750
Calcium (%) 3.50 3.50 3.50 3.50 3.50
Available phosphorus (%)  0.40 0.40 0.40 0.40 0.40
Salt (%) 0.35 035 0.35 0.35 0.35
Lysine (%) 0.96 0.97 098 0.99 1.00
Methionine (%) 0.38 0.37 0.36 0.36 0.35
Methionine + cystine (%)  0.65 0.65 0.65 0.65 0.65
Tryptophan 0.21 0.21 0.21 0.21 0.21
Threonine 0.69 0.70 0.70 0.70 0.70

Diet 1: A diet containing 0 % hedge lucerne meal -control diet
'ﬁet 2: A diet containing 2 % hedge lucerne meal

Diet 3: A diet containing 4 % hedge lucerne meal

Diet 4: A diet containing 6 % hedge lucerne meal

Diet 5: A diet containing 8 % hedge lucerne meal

v

6.4 HANTINAABN

ol -
6.4.1 8991 I5ROUMIAUANYEIDHIINAEBY
saslszneumamilvasomisnaasiuaas13lum e 6.3 crude  fiber Tuons
- .. 3 W oe a4 - a_ ¢
mutuiiamuszduvestr lwesiluemns1a e natiniesnnds lusnilseddlsenavuve crude
a ] T » ..J - qn’
fiber DTS 111939107 138713 metabolizable energy @1 Faiuluemisiaiuda Tues
L] v = : LA | ' . & = L J -~ g W 9
udludounTminiuinisu palm ol WanszAundanuluemsialiauga minizi
v oa - .. 4 4 & .
Wy gawa el nsuve sl uuazwd i lusmaiindu luvaieh NFE anas et1als

74 " t - a8 - - a w oa -
SausefurzaeudugsuTusiu unadnuuazeadefainlndifvaduiifnom @1k
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Table 6.3 Chemical composition (% DM basis) by analysis of the layer diets

Diets
Nutrients l 2. 3 4 5
Dry matter % 5.0 88.8 88.9 88.7 89.1
Crude protein % 17.5 17.5 17.6 17.5 17.6
Ether extract % 4.2 4.4 4.5 53 3.9
Crude fiber % 33 4.2 4.6 4.7 43
Ash % 12.4 1. . 122 12.3 12.3
NFE % 51.6 51.2 50.1 489 48.6
Calcium % 3.48 3.58 3.53 3.58 3.55
Phosphorus % 0.79 0.78 0.34 0.80 0.84
Gross energy kcal’kg 3666 3669 3667 3722 1812

6.4.2 MIUINMIaZ M INIBIIMIAAI (Feed intake and body weight gain)
Y e v d PRI -

wmindanfouealn ldloTunimAnny  (meantSD) IMIAU 162718, 1666+37,
1625428, 160527 UAT1624£31 g/ AMTUIMISEATA 1-5 AWdRY uazHaveIISALN
" = d 1] L] r — 1
Tugrluemsdsnsinldagl3lumsi 6.4 sanrsmaasmuilananguiuemsidthi
1 . F. C’ - L " [ 3 t - 1 -l o ar iy Ay J /U 1t ar
unnaafunasihineings liupndafuetaditodfagmuada  vennniudrdenyiazay

vaan lwes luerms ilinadedwnsimaaiguedln
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Table 6.4 Performance of laying hens fed diets containing 3 levels of HLM

Levels of HLM Feed intake Body weight gain
| % (g/bird/day) (g/bird/140 day)
0 107.7 145.5
2 108.4 117.7
4 108.7 81.2
6 107.3 111.3
g 106.8 . 108.3
SEM 0.63 14.72
P-value 0.30 0.08
%CV L4 29.19

6.4.3 waraa v ﬁlﬁﬁ'n‘l‘li uazin e (Egg production, egg weight and egg mass)

18 ue s drunauvoasaluos sz 8% azldnaninldoansotiad
HodAgmIaia (P<0.05) u'?mﬂ?ﬂmﬁuuﬁn'lfi'lunfjnguq @197 6.5) maauialuesly
a1 I lifisedy 2, 4 uay 6% lidwansenudsHanialy aasiluna Tumanda 19dudu
damtuda lussluemirinlWnnszay o iy 6% szauvesda lwenluemis a1 hitluade

» . [}
Win siazuia 4 (11130 6.5)

Table 6.5 Egg production of laying hens fed diets containing 5 levels of HLM

Levels of HLM Egg production Egg weight Egg mass
% % g glege

0 d 38.33" 58.88 52.01

2 83.94" 59.04 52.52

4 90.24" 59.35 53.54

6 91.16° 58.81 53.62

8 86.51 60.11 51.99

SEMt 1.0485 0.5295 0.7614

P-value 0.0470 0.4253 0.3795

%CV 2.6332 1.9987 3.2281
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6.4.4 ﬁu‘qums wanly (Cost of egg production)
s s luoms la lenszdua e Lilwansenudenisfuldomisvedls

aonandn 1 1 Tva (M15797 6.6)

Table 6.6 Cost of egg production of laying hens fed diets containing 5 levels of HLM

Levels of HLM Feed intake/Egg production Cost of feed /dozen eggs
% {(kg/dozen) ) (Baht)

0 1.462 | 10.930"

2 1.462 10.906"

4 1.446 | 10.842°

6 1.421 10.772°

8 1.484 11.378"

SEMt 0.0178 0.1344

P-value 0.1909 0.0367

%WCV = 2.7363 2.7398

6.4.5 mm‘rmqmmﬂ"l-ﬁ (Egg quality determination)

msw‘inizﬁu-uﬂq'r‘;"x"lurﬁ1'114:-:111117'lﬁ"l'u'ﬁﬂﬁﬁﬂﬁﬁ‘uaq"l*tiumrﬁ'n-i'fuatiwﬁﬁ'uﬁﬁﬂg
nIINGA (P<:0f01, a15197 6.7) ﬁefftﬁmnmé’a'luuﬂﬁaqﬁ'ﬂsznamaqmmeﬁuTnﬁa
(xanthophylls) #9910HaN153InT 120 Tuund s wuﬁu‘i‘ﬂnunﬁﬁmmﬂnﬂaﬂdﬁ'q 309
fiaanfudoATaniu uazluems e lifmSud luosisedu 8% duildseneuvesats
uwu Tnfloey 37 dadnfunenlaniuerns dmivguaimved i ludnaiy . specific gravity,
¢gg shell thickness, egg albumen height and Haugh unit éu'l:dumm’iuﬁmﬂaszﬁuﬂmaz";'ﬂwﬂ

w4 A -
Tuoms e luuiu (15199 6.7)



40

Table 6.7 Egg quality of laying hens fed diets containing 5 levels of HLM

Levels of HLM Specific  Eggshell Eggalbumen  Haugh Egg yolk

% gravity thickness heigﬁt unit colour
(znm} (mm)} (score)
0 1.0900 0.350 8.7 92.92 4.5%"
2 1.05G2 0.353 8,73 92.43 7.03"
4 1.0907 0352 B84 92.54 174
6 1.0911 0.359 8.44 90.70 8.09"
8 1.0913 0,360 9.06 93.68 8.55"
SEMT 0.0005 0.0033 0.1939 1.0285 0.0516
P-value 0.5000 0.1850 0.2855 0.3690 0.0001
%CV 0.1182 2.0519 4.9424 2.4870 1.6063
gbode

means with different superscript within column differed significantly.

q’ 1 1 T I ?& o “’
A25190 6.7 urassaftsznouvssliuas MWynuazalfonTives Tl i85 uemsh
tszdudalusruandadu uaswudiesddsenoufend i lifiasuuananfuedied

nydfigmeda

6.4.6 a2} uaa1a 149 (General health of laying hens)
quniued1n o Taena lluradhilinnunandaszndrangunismaneaves packed

cell volume 110 plasma proteh contents in the blood {Table 6.9},
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Table 6.8 Egg compositions of laying hens fed diets containing 5 levels of HLM

Levels of HLM Egg yolk Egg albumen Egg shell
% % "% %

0 24.18 65.89 9.93

2 25.86 63.67 10.47

4 24,06 66.18 9.76

6 25.58 63.81 10.61

8 23.81 65.60 10.59

SEMT 0.9474 1.3480 0.4867

P-value 0.4322 0.5474 0.6196

%CV 8.3766 4.6353 10.5971

Table 6.9 Packed cell volume and plasma protein in blood of laying hens fed diets
containing 5 levels of HLM

e
Levels of HLM Packed cell volume Plasma protein
% % (g/d)
0 26.3 6.52
2 28.7 6.60
4 ¢ 242 5.98
6 27.7 7.14
8 26.9 6.40
SEMt 1.1018 0.3718
P-value 0.0837 0.3187

%CV 9.2067 12,7375
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