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THE USE OF PIGEON PEA AS ANIMAL FEED
3. RUMINANTS AND RABBITS

Boonlom Cheva-Isarakul ' Sirituck Pornsuksiri ' and Suchon Tangtaweewipat '

Abstract :  The potentisl use of pigeon pea seeds (PPS), substituted for soybean meal (SBM) in
concentrate ration for ruminants and rabbits or directly supplemented to low quality feed, was
carricd out in sheep and rabbits. Three groups of I8 sheep with initial liveweight 135 kg was fed
ad bbium rice straw (RS), plus 500 g/day fresh para grass and supplemented with 1 of the 3
concentrate feeds at 250 g/day. There were SBM as a main protein source, 50% of SBM was
substituted with PPS, or PPS plus mincrals. Feeding trial lasted 16 wecks, followed by a 10 days
digestibility trial which total collection method was compared to internal indicator (Acid insoluble
ash, AIA) method. No significant difference was found on DM intake (3.0% liveweight/day),
nutrient digestibility, feed conversion ratio (FCR; 84, 82 and 87) and average daily gain (ADG;
589, 636 and 643 g) The result indicated the potential use of PPS as ruminant feed. The
digestibility determination using acid wsoluble ash (AlA) as internal indicator was similar 1o that of
the total fecal collection method.

In the study with growing rabbits, 30 heads of both sexed cross bred zika-Z x NZ while
were randomly allocated to 5 treatments each with 6 replicates. They were penned individually and
fed overy morning with concentrate diet containing 0, 10, 20, 30 and 40% of PPS wt 90% of their
ad libitum intake, while the afternoon feed was fresh para grass (ad lib). It was found that PPS
could be used at 40% of concentrate ration, equal to the substitution of SBM at 43%.
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Tunsedw Aduku er al (1989) Twawd Tubueusedinnmitfuganwens
Indifvariuludiudulewds ﬁagmi"ﬂuﬁn'lwunz‘lmmna unidudive  Tudad
(Cow pea) ludaemndr unglunsedu.
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fovarwesinguia (DM) Ao Tus@u (CP) 200%, Twilu (EE) 2.3%, 1 (Ash) 4.4%,
doly (CP) 9.6%, milulmasmitdeuldiw (NFE) 63.7% (Fedasena, 2534) uaednm
dovldvoilnsuelunmeiwunsunedoilde  Jaquls 754 wer 722%, Sunidieg 769
oz 73.3%, TUsdu 704 uay 65.1%, luilu 768 une 34.4%, dols 509 uay 280%
uny NFE 89.1 une 842% (Toyand, 2527, uordhwduseqn 2534) winsiuwfed
vrusran e nsdafifrudesuarnsrinodshivurooululegin  Sauthumshns
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¥ v 18 W downtndudwndnieane 135 0. eeniiu 3 gy deauusdly
nononitu  anduldiuewidalsenevsovheimusleinm 3-4 i W
Wl (ad libium) uesWmghauaniuor 500 nfu (EulWluddantil 7) ledhuuwds
Iniluuezunlstu dawewnsiuIWldSudiae 250 niu TMﬁm‘iﬁ‘Nﬁuﬁ'«{ : nguil 1
nnffuvdoaiuuwadlsiu, nguil 2 wdedususrunmuiinndandes 50%, ndufl
3 Mwiadueuseun (97%) waundeunvuistg 3% ennadunngesilsiulndifivaiu
dan)senayvese wnivuudmal umsei 1.
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Wownstuar 2 af ne 830 uee 16:30 w. Wudeheemniwuynideu
umwmﬁunﬂngaﬁ-mu umﬂdaﬁwmﬁmmﬁadﬂunennmnﬂdaﬁuqvmsmam

Faitntndouny 3 Sudedofudeduiu  unrdugammenes uardai wnino
ungyndanilusewitsnimeanss vnsdsaiiunm 16 et e Kwedideu
nuawul  Seliguoow 2533 Taovniveaasiniednineae:s  medndanna aue
immardad wninodududlmi.

doduganiimenadlufilail 16 Fuunemanasievue hiisnsonmstos1d
(Metabolism cage) Wmadfuyn Tade uaeiiuiindoyn aneaudinrziosfiisenay
manilludiedenns, ya verildae Wit idnenu 1 iaedhedaena (2534).

ﬁﬁaqnﬁemamﬁsmummndnmaﬁﬁa UOEW IR MLANA WIEWI NN
Ta3% Least significant difference (Sundnwei, 2523).

Table 1. Composition of experimental concentrate rations.

Ingredients Group 1 Group 2 Group 3
Ground corn 410 255 -
Rice bran 300 300 =
Soybean meal 170 8.5 ~
Kapok seed meal 10.0 100 -
Ground pigeon pea sced - 240 970
Salt 05 0.5 1.0
Limestone 05 0.5 10"
Mineral Premix 10 1.0 10
Total 100.0 100.0 100.0

* Use dicalcium phosphate instead of limestone due to the absence of rice bran, a phosphorus
source.

wonnildaldihnmafugeiion 1200 w. $mawn 20 afuniu deautilugud
wfs -20° @ iedludumivesyfinne udmnehrinashihierawlunin
(ATA) Tow38wes Van Keulen and Young (1977) iieftimniienuusiudrlunsldiii
Fnidnelu (nternal indicator) nRvudouifumsfusoyaramm.

mafauwndenldves Jaquidlae i AIA ldgas
(€, x 1) + (€, x 1)) + (Cy x 1)

+ +
L+ L+ 0

C. =

H
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Table 2. Composition of concentrate rations for

levels of pigeon pea seed.

% naveuldvesaquitsTaTifuyatavm

X

rabbits containing different

Level of pigeon pea seed (%)

In ration 0 10 20 30 40
Substitute soybean meal 0 11 21 32 43
Soybean meal 23.7 21.13 18.62 16.12 13.62
Pigeon pea seed 0 10 20 30 40
Yellow corn 483 40.87 33.38 25.88 18.38
Rice bran 25 25 25 25 25
Vitamins-Minecrals 0.5 0.5 0.5 0.5 0.5
Oyster shell 1 1 I 1 1
Dicalcium phosphate | 1 1 1 1
Vegetable oil 0.5 0.5 0.5 0.5 0.5
Total 100.0 100.0 100.0 100.0 100.0
Calculated chemical composition (% Air dry basis)
Crude protein 18.00 18.00 18.00 18.00 18.00
ME (kcal/kg) 2750 2700 2570 2470 2370
Crude fibre 6.44 6.71 699 727 7.54
Ether extract 5.18 501 4.84 4.68 4.51
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wiafurusrdadasenoumaniiuiiidnoaulfies  Tangtawcewipat and  Elliott
(1989) watwitsediu 0, 10, 20, 30 ¥l 40% WBIAI NI Fuwdaddummail 2 Wewns
Sugr 2 Hm Taoshadenrdudniunu 9% vefineioiulfeiaduiide
liuuﬂumquazﬁ"md‘nﬁa (B lumaned 3)  dwvdudhahdlunamatn
it ijmﬂuhmhemﬂmmmmﬂuﬁﬂmﬁaznfq puwfs uarswawly eTinaet
yBnalnsurethaeudoisdunrmessmadinaves  AOAC  (1980)  iudin
fwntndafuvensedendent funm 10 He finoyaitidfame U Tz
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adunuuansesewitngy TawdE Duncan’s new multiple range test (Fumdnwain,

2523).

Muneapanazhiivhiunsede  wesvanlflidnemidal veannivdaana
nauzinyaIEad ninndudodmi Tudhafeungeinoou 2532 - fuaeu 2533

Table 3. Amount of feed consumed by rabbits at different age and weight.

Age Liveweight ad libitum 90% of ad libitum
(weeks) (g) (g/day) (g/day)
6 700-900 60 540
 / 900-1100 65 58.5
8 1100-1300 70 63.0
9 1300-1700 75 67.5
10 1500-1700 80 720
11 1700~ 1900 85 76.5
12 1900-2100 20 81.0
13 2100-2300 95 85.5
14 2300-2500 100 20.0
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pefftlaenaumani asisenoumanilves vhe whda ewnivuges 1 (9
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@,

91



e 8(1) : 85-103 (2535)

Table 4. Chemical composition (% DM basis) of concentrate mixture, rice

straw and para grass.

Conec.1 Conc.2 Conc.3 Rice straw Para grass
Dry matter 889 88.7 894 96.4 18.8
Organic matter 924 929 93.7 80.5 87.1
Crude protein 20.6 19.1 19.7 45 12.1
Ether extract 10.5 95 25 25 31
Crude fiber 75 113 98 352 316
NFE 53.7 53.1 61.7 384 404
Ash 7.6 7.1 6.3 19.5 129
NDF 214 27.6 346 749 727
ADF 11.3 147 17.1 54.1 430

Conc. | = used soybean meal (SBM) as a main protein source

Conc. substituted S0% of SBM with pigeon pea sceds (PPS) ; the level of PPS in the ration
was 24%

Conc. 3 = 97% of PPS + 3% mineral mixtures.

~
"

Fammaiui wnineeng areaszugnnnmens 16 Mami (112 Tw) T
mansensimdodsana 62 n¥u/u éad'm"\gm'i'mms"ltuﬁu'lmui'mnmﬂvmunzﬂ
@uwuuitutne §1 Cheva-lIsarakul (1988a) Twawld (54 adu/iu) dmino uavg
rhmaedgduTnvesunyui ntndudu 265 on. AluhadBudolunsefueidly
sy 0.5, 10 uar 15% vewminnindfidvaiunm 8 fawi dedhedasena (2531)
Waweru i hiimasig@usdeiu 245, 395 uar 545 niu awd .

n’1muﬁmtﬁu1waqunz1un1mnam§f Indifvafiuunei wntnduduiseaa
20 nn. ﬂxgmd’wmwwﬁnﬁomuwimﬁu-mm'rwnn uozifuilunsrdiudaiuar
o, flwom 10 #devhnn  sdevimibiungéushauioenavuiingunn
Suwdosuor/Wlowdadususeun  wioWindadurussuanduuingiiurhslaonialu
Sa 1% weniwming duma i Sidulaldusedudnfunaldvhiiuingg
aunmududwluneiiude dednin s uaeiall  wledndnisldve
suaudiudolunsefiuuiaimiae,

Djancgara and Ranguti (1989) Tdmnumudoynaainniimaassaivis uaywy
Jamsipaune® o luvadou oo afin) wioAeiihu B Saquilaiidould (Digest-
ible dry matter) Wunglddu 200-250 ndu/Tu sriinawausion s Wi nin naee
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Wunedimasdgdvln Welivandaiutu  suiludodiduensdiudes  unedmnin
# 12-21 on AWEuwehoadedue oy sesdBudolufeiilisduge
naiu uniSe unlny wielududnlewds dudu awsnduleldiuae 35-100 nfu Tu
vardinguliidudylniualeum 20-35 nfu Feeyadanddenndaaiunimenss
il Ao VB Saquitsenldiuneis 3 neu IWuilBnaginiy 250 nfy fie = 2953,
3135 uwor 349.4 n¥u/fi/Tu wwdwy (maed 6).

Sarwanimtnuoaneits 3 ngu Tuusndnafuetheiilodiy  (nmeil )
fio iy 84, 82 uag 8.7 nﬂ.‘iaquﬂelnn.ﬁ‘wﬁrﬁv dwiuunengy 1 ngu 2 uazngu
3 mmhﬁuéﬂnthﬂu»:ﬁuunziix’n‘md"wvl‘lmﬁnqﬂmﬁu'lumzﬁum (Cheva-isarakul,
1988b)  widnwonilduvharrediulunseduuiiluden  05-15%  dwindann
(FCR = 324-179) #aﬁ'mﬂimnmnamﬂu‘luqmmaaaﬁﬂqmﬁ'\memmsqan'h‘lu
msmesesind N e ldondulsedninsdorldvasinauedneg  Tuamunaoes
e 2 (modeulduastaquils = 613-640% Wuuiy 492-480%) uaenlefiaudlisiu
mom1m1¢‘lﬁu§q§mnummmwuwmmﬂu (et 5) Fdlunammaesiiwi
Bua hbduiung WudaiiunlafaudvosTaquisifuiomembseum 12%  doufy
72-11.7% Tunrmesssdiuvhsdnlunseiunte (@nddsen, 2531) Fawdvdandrigs
A3 Milford and Minson (1968; #sdelan Devendra, 1989) Tdwawmld fo dune
Wulsdudnin 7% s siuennsidosas.

vinnsfldaiususruadunanlsnauni duwil sveaninduvdedugasans
du dwdudetifeades  wielskduiuindeunsuirmudaiue nraveniliungiv lnoes
Tudwan 1% vesiwninds Taohidelhifenadodamussonwnssdeii dunsououehi
umadenduwitsvasinuasmlunisldyfnlpmunwesse e nlugauds  Taodh
nwwansasegnihuzue WBuemnmmugan i 1§ opri e Sifaidoshides
gmxﬂm’:wﬁ’lﬁﬂquuﬁq Sudanenmsl@iulneuylifuswe  ownsdnosdenlden uae
finmninfuanld.
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Table 5. Weight change, dry matter intake and feed conversion

fed 3 different concentrate rations.

ratio of sheep

Group e Group 2! Group 3!

Initial weight (kg) 13.5%+2.1 13.5%+14 134%+13
Final weight (kg) 20.1%+23 20.6%+2.3 20.6"+2.7
Live weight gain (kg) (112 days) 6.6°+1.2 7.1%1.3 72415
Average daily gain (g)

- Week 0-6, 42 days 51.6+139 738+16.7 69.0+190

- Week 7-16, 70 days 63.10+11.2 57.1+8.6 628+129

- Week 0-16, 112 days 58.9+10.7 634+11.6 64.3+134
Total dry matter intake (DMI)

- glhcad/day 482.7"+398 508.8"+43.3 547.1"+39.8

- % BW 29403 3.0+0.1 32403

- glkgWo 73 58.4+4.2 60.8+2.3 65.643.7
Dry matter intake (g/hcad/day)

- from ricc straw 201.8+39.8 228.1+433 26484398

- from grass 58.8+0 58.8+0 58.8+0

- from concentrate 222.2+0 221.940 223.5+0
Feed conversion ratio 8.4%+1.1 82%+1.1 8.7"+1.1

(kg DM feed/kg weight gain)
Crude protein (% of DMI) 12.8 11.7 11.5

Fed with concentrate ration 1, 2, 3, respectively (sce table 1)

msinunsterlduesInwus lauiTlas biazarwluna

rm:iou'lﬁmm%’nquﬁﬂdm1m'lmm&nﬁwﬂ'hiuznm1unw (AIA)  iihudnied
mtﬂu|ﬁuuﬁuﬁﬂﬁm1m1ﬁmﬂsmgmﬁmn sgaelumeit 6. wuiwhilldends
AlA ﬂfhof*mi1ﬂdvm‘&ﬁuynﬁamnﬂuuﬁnﬂw fio 603, 599 uex 619 ifwuiy
613, 618 uox 640% dhviuunendu 1, 2 uor 3 wwiwy Fefedlu 98.4, 960 uar
96.7% wayitin®  udmaihnld  AIA Tumsmaaannmiten dnsil dnonusiudg
deandasiuoaninauiad dlunasfivets 3wy (Fheddena, 2531) v
formuiudy 966, 1028 une 103% wwiwu wanu N fsdanndaafiuionuve
Cheva-Isarakul and Cheva-lsarakul (1985) #an.
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FudseAninisdould  veslnwurluewmiliuiages (e mawnune
o) vewnenguiildiuewnitu  ddldudniurwramdinndavdes  (ndu 2)
wioluwaduruse i hbfusaeniauioenafnluvewniu - (gu 3)
whivdninguilldumnivdeutiuuwdshsfuluonnsiu  (ndu 1) Tesmwwetns
falunsfivoudoly vaswiaged Fwendravnnguaiugy (ngu 1) etehivdigne
a0R (il 6).

Table 6. Nutrient intake and digestible nutrient consumed by sheep fed rice
straw, and para grass supplemented with 3 different concentrate
rations and digestibility of dry matter calculated from AIA method

compared to that of conventional method.

DM OM L& EE CF NFE NDF ADF

Total nutrient intake (g/hcad/day)

Group' | 4828" 4188" 620" 301" 1064® 2205° 2414" 1596°
1l 508.8* 4408" 597" 284" 1238%® 2290 2750°" 1738
1 547.1* 4737  629* 138Y 1337* 2633* 3186" 206.7°

Digestibility coefficient of nutrient (%)

Group 1 61.3* 657° 827 784 513" 657 485 41.5°
1 618" 661" 816° 761" S589° 641* s26° 425"
1] 640" 680" 844 682° 615° 671" 579 452"

Digestible nutrient consumption (g/head/day)
Group | 2953% 2745° 51.3° 236 545" 1445 1163 662°
1 3135 2906° 487 216"  730° 1463% 1446 738"
1 3494 3214  530° 955 821" 1763 1838" 930°
Group 1 Group 1l Group 111 Average
DM digestibility (AIA method) 60.3+3.2 59.9+4.1 61.9+2.8 60.7
% Recovery 98.4 96.0 96.7 97.0

e

Mean within column with different superscripts are sigoificantly different (P<0.05)
Fed with concentrate ration 1,2.3 respectively (see table 1)

mdenldvesTnsuzd i ngiiddutuunengy 2 uae 3 doandostiuifBuiming
ulaiiiuld Aunahtiifisdn  uardesndosfuswamans Blaxter (1962) #naadn
Beowainsdeuldidu Fatifeadosdsiuownildnndu Tumsessfudn Tuiiulungy
duinewediuannsdu (ngu 3) Snsienldleoniidn 2 ngu edieihiudigma
ai  Materwiloanenadetususyllaiih,
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Table 7. Chemical composition (% DM basis) of concentrates and para grass.

Level of pigeon pea seed in diet (%)
— % para grass

0 10 20 30

Dry matter 93.22 94.35 94.00 93.54 9444 1857
Crude protein 24.16 2337 24.20 2386 2356  17.40
Ether extract 692 6.94 6.76 6.44 750 5.9
Crude fibre 592 6.62 6.54 7.56 808 2756
Ash 6.61 6.84 6.24 7.18 707  14.14
Organic matter 93.39 93.16 93.76 92.82 9293 85.86
asane lunszdy

NN TN Eigai e Ivese T IudmTunizd oy Fadwdad
vruseiiuuvashlsfunaumunmndavdoduansedu 0, 10, 20, 30 wia 40% wouda
Tuamail 7 dringiewnens 5 ges TlsRugann (23-24%) Taugsniwinifldsnns
fvam (el 2)  sedenedhuwnemindavfesnehariduailnaunwindneaitd
dwduimom  adalsidwuin ewnane 5 gas Tlneurlnddveiu onwfuibe ol
WFnaufisdusmmaiveiuededuussiuonn  fililasnadeiuewedibologs
uonniinghwudeiidguimsennsiaom e isfuganimehauig T e it
Cheva-lsarakul (1988b, 1989) Twaui whwuillhsdufaiiufovarvariaguis 148
wor 11.8% wwdwy uag Gohl (1981) SaviwehanihBunahls@uiuuasewin
45-154% wevimquls  Seilududnmuidauvasveuasdn s zlgndao i
mﬁwu‘lunumam\{ﬂiﬂﬁugq mmﬂmmmmﬂuuq‘;"vﬁlqn‘limeunm‘inmn’f‘mandm
dninmassvosmadvidmounn  Ssluvdnudmdandnaldijsimonyadainaenn

vawneuiiulusewinenadaniinseuand @ wlhauSslinnugeusuysdindnng,

winmaitlinaese e vnituludsd feihaBne - 9%  venfunwiiiu
Widudnuoaionings  eamedt 30 uehaid s 1@y wudasg 1
wapAszuEaRan) 10 lawi  dswngin \l%;ﬂmmmﬁnwn‘munnq‘uﬂu‘l{#am
waaanIaasfaiulFuia Saguislideiu Fairerdduwquiemniinsifensi
fvandflufinm 9% venBunadneidiuiduiinwvuevesionind  uer
dosennswilunnndumamasesdnsedyRuTeilisand et (audaddunned )
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nainoBaldfuensduluuses i Bnadndfivein  daunsdionnsduiidelodiviu
snfBnaudedurueriingy  wudilifnadenivennaesnsedin  enulhuwine
mrzdefiuemnamasedumiany  Tevenaiiwdarmgansveoeeiiuenmsldilen  usdh
prnsiwienudseiuldinn  ethdhdwyinseioveuiuemaiitwismaannniy
onIRERUWE s Fushaldennazionguildiuownowauiougusy 30 ue
0% TunibluAuennduldinnni Iuveedtunmganddlooninguiu S1 Cheeke
and Paton (1980) wwymd  enmiiwiinmgadelueglumaduensdame
(Hind gut) wosmizdw  sufhuuwdennsdwdugdurdiwoniiiuTnmedieme il
qﬁuvﬁﬁmzi1fuwiﬁuiunwaam'sﬂmﬁumni‘u i hinszdeiinseigidvisanas
wonenifeoreiimidevesizaare nidedInld.

FnaTsduiinssiwl@uiBunainddesiu  (20-22 nhy)  wdilesnnode
Frusumieatufimaiahsiu hAsuse Towviatiasbubodndu  (Visitpanich er al,
1985) uagestiubalaluy3wdu (Jumbunathan and Singh, 1981) Teenwiihumgling
winydnlnvesnszenolunguitlFuenidu iludaduvuoysduoyg fun iy nnindo
WusnngunfBoudioy  (145-164  nRoudoudu 178 nludedsiou)  uiliwy
Wiy (il 8) Faildrudenndosiurwamues Cheeke et al, (1982) fivwam
fnsesnuide Wud e sduiidastudn i Tsduh AduseTont  Snmdeldveshisiu
anne Fudouvmuuu LAy uaeBainmasigiduTnonas,

dwdunadmisdninwnaldewnaingi  Tunguill@uenmduiidude
ﬁwzuammog 40% Suwahbidy  Saruand yninteludmsiBunaewnsiiiglun
Wi ntndandeFune hifuidlunaiud windagendinguiug  FidEuwdads
urumsrdudy  HeiloreinaunendradiufemaiasAu i dse Tewd fiTlundaduvune
Fldndruwda (aadl 8).
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Table 8. Nutrient intake, weight change and feed conversion ratio of rabbits
fed diets containing various levels of pigeon pea sceds (PPS) during

10 weeks'.
Level of PPS in concentrate ration (%)
0 10 20 30 40 X+SD

DM intake 1036651522 980141443 935041092 101854907 102.81+9.30 100.10+11.88

(g/head/day)

Concentrate 62.71+12.59 57.84:16.76 53624905  6305:7.43  64.57+774 60.45:11.34

Para grass 4095:3.46 40.17+4.87  39.88+2.44  3880+231  38.24s2.13  39.65:3.18
CP intake 22.28 20.51 19.92 21.79 21.87 21.27+1.01

(g/head/day)
OM intake 247922566 239.6+18.31 234.7+1830 237941597 236.841560 239.6+18.40

(g/head/day)

Initisl BW (g/head) 995043004 988341957 8500:1440 985043310 112042106 987922460
Final BW (g/head) 2242¢5333 2100+432.4 195004472  2133:4227 214022162  2118+4072

BW gamn
g/head 1247+ 3896 111243528 110045574 1148+ 346.3 10204260 1130+ 3674
g/bead/day 17814557 1588:504 15.71+7.96 16.40+4 95 14.57+3.71 16.14+525
Feed conversion ratio
Feed/LW gain 582 6.17 5.95 6.21 7.06 6244048
CP/LW gain 1.25 1.29 1.27 1.33 1.50 1.33+0.10

No Significant differences.

dynanInaasy
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