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Earthworms production as a protein sources for animal feed

qRTad gosruudy’ mandni duully' quddnsal sfamied nuans mduf‘uazgaoss iqusas’
Suliwan Suthamcheam', Terdsak Khammeng', Usaneeporm Soipeth’, Kamonpom Khumkhuntee' and Yup Srishupluang'

Abstract

The abjective of this research was to produce earlthworms to be a profein source in animal feed. Two
experiments were conducted as follows: experiment 1, testing the growth of the earthworms [(Pheretima peguana:
T1), African N<ghl Crawler (Eudrilus eugeniae: 12), Red worm (Lumbricus rubellus: T3)] in a basket for 60 days
with cow dung. The results showed the Lumbricus rubellus species provided the best yield showing the highest
quantity and cocoogs which were significantly different (P<0.01) from Eudrilus eugeniae and Pheretima peguana
species. For the £, eugeniae are the highest weight on the last circle which were significantly different (P<0.01)
from L. rubelius and P. peguana species. Nutrient composition analysis of the 3 species of earthworms, showed
" the highest protein value (59.77%) in E. eugeniae, P. peguana (58.50%) and L. rubellus (49.85%), respectively.
For other value such as moisture, crude fat, crude fiber, ash, NFE and GE (Kcal/g) were different depending on
each species. Experiment 2, depending raising £. eugeniae in a pond for 60 days with cow dung, the results
showed that the tolal weight increased five times from initial weight. Eudnilus eugeniae could be used use as a
protein source in animal feed because it provided weight yield and nutrient composition similar a fish meal.
Keywords: Animal feed, Earthworm, Protein sources
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fqu:zmﬁ‘namu’ié’uﬁzﬁawn:lgrjaiénﬁnuﬁiuﬂ'nui‘ulfmuuudm'\mﬂﬂ?ﬁu'hm'mwﬁ’wi' Taenimg

NHAEY 2 NIMARSS MImAResh 1 nagatmmaaiydulnveddideudu [aced (Pheretima peguana: T1), African
quht Crawler (Eudrilus eugeniae: T2), Red worm (Lumbricus rubellus: T3)] \uﬁ:nﬂ FTHE1981 60 U ﬁ'zﬂqm'z
N aneWu  Lumbicus rubefius Wi waus ua"m'l'umnﬂamﬂnmaauwﬂﬁuﬁ'mmmmnm (P<0 01) e
uﬁﬁummmumawu{ Eudrilus eugeniae U8e Pheretima peguana fwfuseiug £. eugeniae qu'munmﬁ'm
mu%umnnm usnpnt i A ada (P<0.01) Luﬂuﬁﬂumauﬁumuwwf L. rubellus URE P. peguana
lﬁﬁm'l&mﬂumm 3 muwuqu'nmﬂ"ﬁmﬁﬂizneume‘[m*,urwm'zumaunumuwuq E. eugeniac fililsiusnga
m]ﬂ (59.77%) redasnAeseiuf P. peguana (58. 50%) (T a'\uﬂuﬁmﬂmuuwnqmamuwu{ L. rubellus
(49.85%) AMRIAL dwmqmmme‘imuvmwrﬂu Arwity, iy, dely, W, NFE, GE (Kealig) azusnsinafidhl
Tuusassreiug nmmanasi 2 nasaLn mgm'lé’mﬂunumuwuq' E. eugeniae tledurn | fatyed dhirsezom
60 4 wuda uﬂuaﬂmnamunmwnﬂmwnuutﬂu 5 wiraaminindudu nnmmmmﬁmmmuu*u'ﬂm{a'm

Wuf Eudrilus eugeniae Famnzatunininnduidsamstlsiuluewnedad u.smmn'luuauamﬁ'\umﬂﬂmmz
gadUrzneumalnrusindidesiudau

drdAy : WieuRu winddllsfiu ewnsdnd

' pwindranens Ausumsmiend iinefoteuwiu Saiasauuiy 40002
' Department of Animat Science, Faculty.of Agricuttuse, Khon kaen University, Thailand 46002
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Anda

muﬁmﬁmfiﬁ’uﬁ’unum"mm 70 whefidusl Dudfunudieuir (msnd, 2545) Aefunuminsassiang
gnauvmnm'mw'linnadfm?é’rmmwummmauuﬂmq Tl Feflmgnnin wldiedutediu uazfignAm
Tnausinge 1uv:m.,na'nmuum‘i\]mumnefwﬁmamlﬂwmtﬂmuq'\nd’mv‘hﬁﬁmmuqmmm faune
nraedililndiAssiurudeansyeednd mn'l-nuummmummuﬂuﬁufﬂ:ﬁmqnm Trfusindndasthisadon
wInnaresiiludinne luluie sinlieugansmarilusesswnsadu (alr, 2547) Iummnaaqmmnummnuﬂuuum
W sunmlaniu nmnhuddfusindaiumesiianianmmanes Wy wanore’ (sumni, 2549) dnudlvg
(@ 7w, 2546) IdiRauRu (araunt, 2549) mmﬂémﬁuﬂumL{’Juﬂw‘mﬁ’ﬁﬁnadﬂu'luzﬁuﬁoa'mm'muqsﬁamﬁﬂ
anian usmnuumuﬂ&w'aunuu niniaveadushe) v yaded el wremnr sesdnnnlnaugasmnas
suzuasdeilfon mmmnnmrﬁnmﬂm”n‘wmwﬂuuam-nﬁmuuwmnmamwmnaﬁummm-nnuanﬂauuudm
iummnq‘lmﬂuﬂé_munwﬁﬁmn Mgy (Edwards and Burrows, 1998) Tusinalrzmaiinsmrsdsd @@ audusmnu
o (esnidadiud M Feuhdnifamulinninlumsdea wilinslrsliminauuminduinguszI@auiu
;ﬂué’nﬁumnu'wwuqamsmnmt\'ﬁmﬂuﬂmﬂmmuumﬂmzﬂu (BFTuv, 2546 619990 Mertus, 1993) Tulszine
Inaiinmudnldideuduldlen radeudieg \uﬂﬂuuummq'lﬂummﬁumnummgmaﬂﬁwmqnﬁmﬂaﬁq
Hmauaum‘lﬁﬁuuumomqnu usiazAufdmiudfinzdndddeuauliioy wavdnnlineutudedelneinly
yadldidouanliunnsinannidaderedndaiady Inefihnmunsserfiufidduinafismedmiutundy
swnedrildA  (owlg, 2550) ’fmnurmaﬂummaamﬁmum'1"xam‘lﬁmauaumum‘l‘hﬂuwaammﬁﬂmu\u

iR mm'fle'{mﬂunuwLam'lﬁmlmﬂuuummmu'lummﬂtm«u'Juﬂnvmmﬂnuuq‘lummw'\ﬂrnaugm
arurdadli

< -
alnsnluasitnng

‘mmmmm 2 MINARAY NITNARESTH 1 mmmnmmﬂyLmJfﬂmi)q'lﬁtmuﬂu'luﬂ*n?’\ TYUTIAY 60 Tu
Fatywiiivininninuda (pH=7, moisture=85% . 1°C=28°C) dminmass ﬂa\ﬁmwmuﬁwwwf sud (Pheretima
peguana: T1), Afrluan Night Crawler (Eudrilus eugeniae: 12), Red worm (Lumbricus rubefias: T3) Al clitelium g
fufar 60 o gmmavun 180 mhsuuummmﬂﬂmuuduﬂmqauwrd (Completely Randomized _Desingn: CRD)
(Steel and Torrie, 1960) wunquﬂnaaa (treatments) ﬂmu 3 ngu 8T 4 i (replicatians) A 12 o
MARRA (experimental units) NNEMARBIAT 20 2 mmwﬂmnna mnmmamummwun‘t‘mn‘m 100 nfw/mznia
Tagnsflanay mmmuwnmmmtmmu vwingadig dwindafidad qulii (cocoon) gnldiewilisdu tufin
m?mueaams*ﬂvmmwmmewnﬁm mmuavﬂﬂmmmﬂmﬂvumm'muﬂnlmu (Analysis of Variances:
ANOVA) AdttiuinIimaassiuy CRD (Completely Randomized Design) tLr'?ﬂ‘Llmﬂumm'\uuﬁnﬂ’wT:M']’Nﬁ'llﬁﬂﬁ
luusinziladummnaesfatidt Duncan's New Mulliple Range Test Taeldsunsn Statiscal Andlysls System (SAS,
1985) umqﬂnmrmmmmﬂum:nsmtymu'imaa‘lﬁmaumﬁ Nm‘l{maumm 3 aiugidsavernuda than
ﬂqtnuuﬂ’lﬁmnm%au 90 °C 3 w m‘lﬂaudﬂ'{uummmuqu 70 °C 48 4alus fmsiians nnsmnlnuy 3a
Vuridn arnaiu Tlsiha st el ulanmuiudaunen uasndssniman (wanad iy, 2523 AOAC.,
1990)

mMMAGaL 2 ﬂmemnmmm‘lﬁmeumumuwuq African Night Crawler (Eudrilus eugeniae) Tuvedums
5qmamwmmmunuﬁo (PH=1, moisture=85%, T°C=28°C) 111198 60 4u RBadatniaTuafinn 80x50 T,
{7m9u 10 vie imuﬂaﬂu‘lﬁmﬂuﬂuxwﬁuﬂam 300 nfunsluusiasiio 'lmml\smuﬂamnmmammwhﬁuun 300
iy 2 fdami tufnimdindadudusa muunanmtmu us thwindndl dsdusau

HA

Mempaadh 1 mmaganmasigiularedfdeuiulunenianuanimasas (Table 1) nfuuidioy
n'mamﬁmﬁumu 3 muwufﬂﬁun P. peguans (T1), E. Eugeniae (T2), L. rubellas (T3) muqul.mﬂuummmam“
20 @oufluszezioan 60 Suwuieeiug L. rubeflas (T3) 'lwa'm'mmmuwgeﬁqnumﬁwaﬂwuuu&'mty
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T nneiR (P<0.01) meuﬁuumuununauw uav‘lum‘lnmnvqnumnmmmwuuémmmnn P<0.01) e
ufwumuuﬁunquau dwmfuseniug £, Eugeniae ( rz) 'lumwmomauua,uwunnumwmwwnnqﬂmnmmmq
filudrdymieadin (P<0.01) mau!"mumuununquau ziwmuammmm‘lummwmwﬂa 3 mefufiiianed
wianAmrinTus wud 'lﬁmﬂumuwu{ E. Eugeniae (12) Thfisn %Crude protein geilgn maamﬁﬁawwuq
P. peguana (T1) uay uaquanammu{ L. Rubelius (T3) {naiiAwiniy 59.77, 58.50, 49.85 mwaAL & miy
%Crude fat WUin E. Eugeniae (T2) fidngdn 1es8aun@a L. Rubellus (T3) ua:ueuﬁtimﬂ P. peguana (T1) aaidi
N 10,65, 8.42, 6.40 MR & MTU %Crude ash WL L. rubelius (T3) ﬁmmnﬁ’qa 19801A8 E. Eugeniae
(T2) unstiaggmAe P. peguana (T1) lanilAn 13.82, 11.80, 7.49 AudnAu uasAAuLsndly Table 2

Table 1 Comparison the earthworm yield for animal feed 3 species: P. peguana (T1), E. eugeniae (T2),
L rube‘ilus (T3) in a basket for 60 days with cow dung

Species SEM
P.peguana(11)  E. eugeniac (T2) L. rubelius (T3)

Number of inilial worms 20 T, = 20 0
Number of worms gain 675 125 240° 41.93
Average of lengths (cm) 15.59° 19.94° 001° 0.89
Average of initial weight (g) 1 J(Jb 1 .98" 0494b 0.06
Average of final weight (g) 143" 276" 1.10° 0.16
Total initial weight (g) 2.10" 39.60°  1880° 1.34
Total fina! weight (g) 2862° 56.37° 217" 3.21
Total weight gain (g} 652° 15.77° 337" 202
Fecundity (cacoon) 150" 350" 106.75" 23.66

“™" Values within the same row with different superscript differ significantly (P<0.01)

Table 2 Nutrient compasition analysis of the 3 species of earthworms: P, peguana {T1), E. eugeniae (12),

L. rubellus (T3)
Nutrient composition Species
Gl P. pegue;na (T1) E. eugeniae (T2) L. rubelius (13)

Moisture 485 6.50 397
Crude protein 58.50 o 69.77 49,85
Crude fat 6.40 10.65 842
Crude fiber - 058 0.36 0.18
Crude ash 749 11.80 13.82
NFE 22.15 10.90 2373
GE(Kcal/g) L 473 4.66 4.70




104

53

manesi 2 vmaﬂummm‘lﬁxmumu’luﬁﬂ%mumﬂ1nunmmmm (Table 3) mmnam‘iﬁmaumuwu{
o

£ augemae Twiadun o v usesznan 60 Juwwdn «mmnun‘lﬁmammmmumuwmu'l&'wmmu 3
i flanfy mamu‘hl 60 U uwunﬂmm"lﬁwaummuxﬂu 15 ‘Tani’m'mwmummmu (mu 5 i) muun‘lﬁmau

¥

Wtﬂm 12 Alsnfu

£
#
g
$=

¢ ;.nw

¥

“"Fable 3 Weight yield of African Night Crawler (Eudrilus eugeniae) in a pond for 60 days with cow dung.

D

|

Ponds

1 2 3 4 § 6 7 8 g 10

Tolal initial weight (g} 300 300 300 300 300 300 300 300 300 300 300

Total finai weight (g) 1,500 1,400 1,500 1,700 1,500 1,600 1500 1,500 1,300 1,500 1,500
“Total weight gain (g) 1200 1100 1,200 1400 1,200 1300 1.200 1.200 1,000 1,200 1200
Fnsaiua

uamnmﬂmﬂaumnwm’écyzﬁu‘fnﬂm'l&ﬁﬂmu'lum n¥ wuhlfifien Red worm (Lumbricus rubelius)
uﬂufzumegmmumnmgv'ﬂﬂ 260 mmmam&ﬂunﬂumm 60 fm gamadaaiin TUNARBITAIGHN (2549) wudany
wuqmmﬁuummm'tﬁﬂmummnwmnammu 514 # dedeaihiszasom 00 Fu mw}’xmquahﬁ'lﬁtﬁa
fugasnnamasesiinuit Lunbricus rubeius snsligddanniigade 106.75 gileduailurvenan 60 fu
ummmnmumﬂmmmm {7549) vwm a'mﬁ'uﬁ African Night Crawler (Eudrilus eugeniae) 'lﬁm‘lﬁmnmgﬁ
Aeligeld 25 g maxmmﬂuramm 90 1 wﬁ‘unmmmﬂmuﬁnn Nnumwmmmmq')nmﬂﬂﬂmﬁﬁmm
amRliuAnd e Jufusciiuasien arlgale ey (2550) wud mmmqmm]ma Wianau sziinasiomeain
galdlilidwawnnuassiyilalaa Imtm'hm'*mmam'luﬁNﬁ'iﬁnmﬂﬁmn'mﬂmm)mnmmammnmm'm
win tﬁﬂmuﬂmum’huav-mmum:mtuLmutvm1114mmnamluasww\ﬂmmﬁuuquua mmuwmm
mumumnmw\unﬂaammm (2549) munmmm‘luru namé’umwnmu vmmmmmlumaﬁ'luuhl‘mw
waudnldipaudunud Hmﬂumﬁq 3 memuﬁuuuﬂnwm:mm«mﬂmw nsliuaedadu madadwin ma
R TUIUED ua.,mﬂum'hmumnm ity laefgiugi mmmmmua.,mm:ﬂu'lum?uw1Lﬂumm?ﬁ'a'$‘ An
Lumbricus rubelius (mmﬁ’u N6N) WAL Eudrilus eugeniae (RIAENT Tﬁm) Tﬂﬂn'mnuumm 2 muvmqmmm
‘Mnauﬂmmammqq Tt Wignan dusroiugmened ssnsoiufvssedad & @eudlfnanied uifes
fimsdansilmnzan Wy bedding, AT, gruundl, pH, et hudiu

umsnnsiguimdnnieddGeuiu 3 seiugvuh summdnuseddGoumiaeidlie
Lf‘wwtulnﬁmmﬁmlmﬂu Irun1meressed Sugimura et af.(1984) s mainrussealanty wud
Tulefidusiaondy, T, Wit el . i wa NFE wind 9. 0,60.1,9.4,0.2, 19.3 uax 2.0 MusIfuuasdun
1&dau Tiger worm ( Eisenia foetida ) mfnﬁw1vuqn.mwma‘ln‘nu"wmnmﬂaﬂiuofmwiu Tulediu, lat), m‘lﬂ
i 4az NFE iy 8.8, 599, 10.9, 1.0, 7.8 uaz 11.6 AmddL anmmanealuadiiing Kideusu Afican
Night Crawler (Eudrilus eugemae) uammmain-nu:mmnﬁﬂﬂnﬁmmnunuﬂa1ﬂuua~'lﬁmsummawu{ Tiger
worm ( Eisenia foetada)'lumumaawm Sugimura et al.(1984) ldngn e fhedwnniign namﬂaﬁiuwmmiu
Tﬂ:mu iy, daly , s NFE iy 6,50, 59,77, 1065, 0. 36, 11.80 Uy 10.90 MuadU aInmsmaaesiu

aliRmri i @eusussotanduly svnndailuewededld denfufeuamdmidnmeseddidew
Aufilamhmudrilinndifesty
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uan'\mnaaumﬂiﬂa'lixﬁﬂumluuﬂiunm nrildifoumeduf Afican Night  Crawler (Eudn'lus

i
eugeniae) AnnTaRE LR 5 vih ann A Reududu 300 nfu dedwiltl 60 du sunsadtuim
ddauldte 1.5 Alande / 11s

dql

muvﬁxq’l{ﬁnuiw?;mmmuL%Wthmwwé’mﬂuu\inws‘lﬁnau?qaﬁﬁ Red worm (Lumbricus rubellus)
uaz African Night Crawler (Eudrilus ougeniae) m31:muwn'lﬁuan’ﬁmu&’wﬁmﬁnﬁ’q i uaznrligelige
'luuqqmn*:hwzwmw‘lﬁmauﬂu African Night Crawler (Eudiilus eugeniae) diatuAmalnsusindiuadnlamly
HINfign nRamasasiisToui v Aey African Night Crawler (Eudilus eugeniae) wiszgaluniinn
Duumasemnstsiuluennedad desainliusudauimihuaedissnaumidnuslnd@esinlanly uas
deandeaiedanacin Tujedond Frtyadfeunmhiminmuiaulaie 5 vhamBuudei met
FLHTIIA1 60 Tu m&mwnumﬂmmﬁn:mnﬂ1mmm‘lﬁwmmmxﬂmw*ﬁm‘lﬁm%mﬂ

fououns  mnddumndaudesduinin  annsdfigiliuae ms‘mrumulmm’lﬁmaunu‘lﬂtmzu
uazmrdndideuaudeinednnskuacadu awns uastinstineiuiienidadagansdAeuniadn

Avrauqu

veveupnAuidBuasR U iR nremadndianiou (Tropical Feed Resources Research and
L
Development Center, TROFREC) 1.ummﬁmquvgumﬁ<u1mi’qﬁ

Lena@IFANEs

AUN RGNS, 2549, mmmwwuum (Lumbricus rubella Hoffmeister ) inﬂh'l"mmﬂa't‘nman winums dedu
pwntnekadiin, Feadamanle TEUNWATNNTIaNMTINEAtnERsAnsad AT 44 : arenlszug, wi 508-
604.
nwfnA d1nei. 2545, brumanfdndilyzgnsd qudwidanvminendsmasa, snasana. 275 wih.
BAU yityan. 2546. mmmmga‘ln?ma'vﬁlmmuwuﬁ Lumbricus rubellus W8z Fudrilus Eugeniae. deafunre
dsrpmaAnrnrewanedainertdsad ATT 410008 sdmounnaeiand, wih 3.7,
sunand EUNe. uams‘hmﬂumnmmmmuﬂmlmx]u‘lumwmﬂmunneaunnu:;mmemuavmmau‘l&'!.u\ﬂn
ware? s, AneniwudUiygingimssfuniiuda sndanaise Tufininede
uwvingnfaseuuru. 120 wii, - _
wnad Aty 2523, giialfiiRnisiinnsdansdnd. fordeda 2. malndnemant auzinsmemsad
unvintfereuuniu. 163 ui,
g v T - p ;
a1l91 ANRTy. 26547, mmsuazxrvﬂ.uﬁ'\mﬁﬂ'ﬂummtﬁea.mm'mé’mﬂ"mm AMTINEAIAEAT,
umanmé’mauunu 669 wti.
g1 ugum 2549. madnmFeuiouqunimuasBnusedovin altidauduiFannrdensausBuid
wmw] i ldRavduidnunsidluneflussiunieuiinga; qnmuwumﬁrury'nﬂmmaﬂm'\ﬁmin
m-nmwmnmmsmwmmmmmm:ru.a"ﬁqufm@au umAnendeuss 144 wun,
a1y Auls. 2550, HiBewdu (earttworms), finreidi 2. duifhenfauinaimaniuasmaluladuieni
ﬂquﬁwu 72wih.
23wl AuRsnng. 2546, nw‘limnuﬁmmnuwmuvnuJmﬁu’lummsﬂmqnﬁnuauwaqmumm: PUNITIMITEN
HINENAL InsAsAnant AR 41: drendezas, vl 94-102.
A.OAC. (Association of Official Analytical Chemists). 1990. Official Methods of Analysis. 15" Eds. AOAC.
Adington. VA, US.A. 1298 pp.
Edwards and . Burrows. 1988. Breakdown of Animal, Vegetable and Indusmal Wastes by Earthworms. SPB
Academic Publishing, Netherlands. ‘
SAS Institute Inc. 1985. SAS user's guide basic. 5" Ed. Cary NC: SAS Institute Inc. U,S.A. :
Steel, R.G.D. and J.H-Torrie. 1960. Principles and procedures of statistics. McGraw Hill Book Co., New York.
USA.

Sugimura, K., E. Hori., Y. Kurhara dnd . lloh. 1984, Nutritional value of earthworms and grasshoppers as poullry -
feed. Jpn. Poult. Sci. 21 :
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Effect o f Earthworm Meal as a Protein Source ia dicts on Growth Performance and Carcass Quality of Muscovy Ducks
qiiad egpaundy’ measind Ania’ audidasal adancitnd’ nuans M gAITIM ATYIas"

Suliwan Suthamcheam' Terdsak Kh:!ml’neug‘ Usaneeporn Soipeth' Kamonpom Khumkhuntec' Yupawan Srishupluaxlgl
"mainidaamaal auznuaimrad i inndureuun Svava UL 4002

! Deparument of Animal Scicuce, Faculty of Agriculwre, Khon kaen University, Thailand 30002

wmiRda

wadnnsavesns 9l d@evduduunias Tlsiuluonnsdemuss QUEMIHARALAZ UMY INVEINIAMA 119
UHUNTT NAABUMIUUTIYTO (Completely Randomized Design: CRD) $angumaaniasmilu 6 ngqu d1uu 3 dr13m1s
wionisnaaes Wiilame e1g 1 Ju Inanfanus 108 §1 naasdo: 3 sTozAe sTav a(-2dland),3xoriu 27dland)
wazszuzgu (-2 Mland) szez0adse 54 Tu qriniinaaed 6 gati ld@deun 0,2, 4, 6, 8 uaz 10% tugasews I
Bnnsuﬂ:lfﬁuﬁu?;(ad libitum) xﬂaﬁ"uqamwﬁnm t’fulﬂn AGUAITNAABIAL 6 o'l']ﬂqumm 36 A1 AnMRan NN
wanRnumyhdanminTydy Taedsveadamai 1 ddor e s it 1d@ouhiszfio, 2, 4. 6, 8 wag 10%
i1 30.07, 3018, 3067, 3115, 3108 1a30.05 nTWAYTU (P=0.05) Awd iy damai 18Ty 1R ugase mai
s:iuqqi';u seivfinamsn ¥onaaifeasinsnlBoenos i T Auamamvsudamennagunisnaans
nui Lifiimiiandiu snchaloddudduiinadoanas (p<0.05) fia 180, 149, 151, 1.43, 1.44 waz 39 wed@ud
awdwy Wddauauannsminnduimd v luamisdamaldlashifinaniznudsnsniuydu Tanasquam
g a3 Wldidoudulugase nnada fide iwialums Waeinumamindninht du o finadenisfuldvaadad il
daitulAanas
Aty dame 1ddsudn missouznmiyduia
Abstract:

The objective of this study was to determine the effcct of carthworm meal as a proteini source in diets on growth
performance and carcass quality of muscovy ducks. One hundred and erght ducks(1day) were randomly assigned to receive six
different dietary treatiments with three replications according to Completely randomized design. Treatments were six levels of
carthworm meal as a protcin source n duck diet including 0. 2, 4. 6, &, and 10% DM respectively, theee replicates for each were
experimented. Three growing stages (0 0 2, 2 10 7, and 7 to 12 wks) of experiment were conducted. Ducks were received ad
fibitum of diet and free choice of fresh water. At the end of feeding trials, Thirty-six ducks (6 ducks from cach replication) aged
84 days old were mandomly selected and slaughtered. It was found that average daily gain(earthworm meal in diets 0, 2, 4, 6. 8,
and 10%) was similar among treatments (30.07, 30.18, 30.67, 31.15, 31.08 and 30.05 g /d respectively) although earthwornu meal
fed groups tend to be higher than control group (P>0.05). Daily feed intake and Feed Conversion Ratio were tend to be decreased
when ecarthworm meal was used as protein source i the dicts. Carcass quality were not significantly different all treatments,
except %liver on body weight (1.80, 1.49, 1.51, 1.43, 1.44 and 1.39% respectively) were significantly different(P<0.05). The
conclusion is earthworms meal has can to ration in Mucovy duck is growth performance and carcass quality not significantly
different, suggest is carthworm meal fow density were affect to feed intake be down.

Key words: Earthworm meal, Growth performance, Muscovy duck ration
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Table 1. G&wﬁ performance and carcass quality between 0-12 weeks of muscovy duck fed dietary earthworm meal,

Items

Earthwonu meal SEM
v % 2% 4% 6% 8% 10%
Growth performance
tnitial Weight (g/b) 47.50 4122 47.50 47.66 4722 4722 0.52
Final Weight (g/b) 2573.89 258278  2623.89 2664.4% 2658.33 257222 44.49
Average Daily Gain (g/b/d) 30,07 30.18 30.67 3115 31.08 30.05 0.52
Daily Feed Intake (g/b/d) 103.32 104.90 102.70 100.71 100.79 97.94 21
Feed Conversion Ratio 3.435 3471 3.350 3234 3250 3.260 0.09
Carcass Quality

Live Weight(g/b) 255200 269067  2554.00 2669.33 267433 252083 321.06
Dressing percentage (%) 83.02 82.16 84.93 83.40 83.63 8379 -+ 0.63
Breast (%) 12.07 12.48 12.70 12.59 12.34 13.03 0.47
Thigh (%) 1421 14.04 14.81 15.09 1329 1424 0.43
Wing (%) 11.69 113 1170 10.79 117 11.66 0.29
Heart (%) 0.72 0.71 0.74 0.68 0.75 0.76 0.03
Liver (%) 1.80° 149 151 1.43® ras® 139° 0.08
Gizzard (%) 2.30 248 2.42 ZE 229 2.36, 0.16
Spleen (%) 0.08 0.08 0.06 0.06 0.10 0.07 0.0t
Abdominal fat (%) 216 2.10 2.19 2.39 2.38 2.66 0.31
Bursa (%) 0.12 0.11 0.13 0.11 0.11 0.11 0.013

** Values within the same row with different superscript differ significantly (P<0.05)
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