mamaasueulwluemnsnaudusoi¥mamhdanigfunsin
WHunrasernsvieny aemsivlselevirldvealnvuy
HAZHNAINTUNILNIZJNUVD N
Effect of Enzyme Supplementation in Total Mixed Ration Using
Oil Palm Frond Silage as Roughage Source on Nutrient

Utilization and Rumen Ecology of Goats

eI YUNN

Kettawan Boonthep

a a d dy I \ d! = [y
Inegniinusiniuavriavesmsanmmunangasfyan
a Y a a [y d
INNAAATNHNVUNA T1VITIFNIAAAS

a (Y] a d
HHE1INY1AYAIVATIUATIHNTG

A Thesis Submitted in Partial Fulfillment of the Requirements for the Degree of

Master of Science in Animal Science
Prince of Songkla University
2557

¢
a a A a (Y] a d
AVANTUIINNIINYIASTIVATUAIUNG



()

A A a Jd a o o @& Aq Y s ¥ o v 3 '
BOINYIHUNUD waﬂm,ﬁimau"lwclumwﬁwmmljw%mﬂuﬂmmumumlmﬂmmm

p1sney aen3 l4lse Teand ldves Inwug wagiinaginenlunszimggun

VOIINE
Y A
e UNAIUAAITI NN
AU REL R doenans

dd' a a Jd o
61ﬂ1§ﬂﬂﬂ§ﬂﬂ13ﬂﬂ1uwuﬁﬂﬁﬂ

4 v A 4 ]
(39919319138 AT, IUIFY qmwaﬂa)

A a A d
@]ﬂ1§ﬂﬂﬂ§ﬂﬂ1]ﬂﬂ1uwuﬁigu

Y % 1% o
(Rj}%?ﬂﬁWﬁ@liWﬂWifﬂ%ﬂ'ﬁﬁﬂ! IAUIUNT)

AUSNITINNITADU

.......................................... 15L51UNTTUNS

PR 4 [ a( v A
(A¥IWAAATINGY AT.QIANA AYNNA)

........................................................ NITUNIT

4 v Aa o ]
(399N ANT19138 AT.IUIAY amwaﬂﬁ)

........................................................ NIIUNIT

o = o
(309FANT19158 A3.10U JUQIN)

........................................................ NIIUNIT

v

Y 4 a 14
(AFIWAMAATINGTY AT.09910 DUNTAIV)

......................................................... NIIUNIT

1 4 @ o J
(Ej:clﬂﬂﬁ'lﬁﬂi1ﬂ1§ﬂ ﬂﬁ.ul"lfﬂ’lﬁﬁﬂ! IAUIUNT)

o

v a A @ a @ a 4 v A a 2 g
UUNAINYIAY UN1INIIAYTAIVATIUATUNG ’aumslﬁ'umwmuwuﬁﬂuuﬁ

3

I U % o a v A a [ 4
Lﬂuﬁ?u'ﬂﬁ\im@\iﬂ'ﬁﬁﬂ‘}&l'] @]']N‘Hﬁﬂq@l31Gﬂluﬂlu13ﬂﬂWﬁ1ﬁﬁﬁﬂJﬁ1Uﬂl“ﬂ@] FIVNIITAIATAT

o
(509PNANI10158 AT.FITNA ATBUL)

AMVATUNAINGDE



Y
Av A

VOTUTOII WA TUIVBTL

da oA
UAAANUAIULNYT

v
UBN

3 aw @
'ﬂuNall"lfl]"lﬂﬂ"liﬁﬂ‘]el”lﬁi]ﬁl"l]i’)\‘luﬂﬁﬂy"lli’)\‘l UAZYDUAAINITNUD VAN

4 v A 4 ]
(399N AANT19158 AT.IUIANY QW&JW@ﬂﬁ‘)

A a a J
f]1*ﬂ1iﬂﬂ1ﬁﬂ‘ﬂ1’)ﬂﬂ1u‘wu‘ﬁ

(HNEUNAITTY YUNNW)

v =K

UNANH



(4)

o

9 Y [ ' ao dy ] I U & @ 1
VINRTUBDITUITBOIIN Nmm’mﬂu"lmﬂmﬂumuwuﬂumimgu ﬂ%mﬂmﬂﬂuizﬂﬂﬂmmu uag

o

[ 4
1181 lumssuveswinls yan luvas il

9

(HNAUNNITIY uﬂJUL‘V]W)

v K

UNANHY



A A a Jd a o o @& Aq Y s ¥ o v 3 '
BOINYIHUNUD waﬂm,ﬁimau"lwclumwﬁwmmljw%mﬂuﬂmmumumlmﬂmmm

p1sney aen3 l4lse Teand ldves Inwug wagiinaginenlunszimggun

VOIINE
Y A

e UNAIUAAITI NN
AU REL R doenans

Umsanmn 2556

UNAAELID

ao g’/ = s A a [ 9 d A
msveluasiiiiiaglszasaiedsedudnenmlums Ideu laias ulueomnsmew

oe e

v o

o 3 Aq Y 7 2 ' ' B Y
S5anldnludhduiiuminduuvasomsvety aenslsse Tewmd lauealnsus tas
a a [} I { 9 a
Uname lunszinz puuveame 19eenidlu 2 N1INAaed MINAaIN 1 N3 lsmnaiiang

]
[ =

a (2 a a [l o y o o < {
paaunalsziiuduvisoingnoeslauaznasnuinldlse Teanildvesomsnanduianlong
4 901 v v 1 a PPN dy v 7
luhauiniunindlunrasensverudiueou lminwannniyes1aewus Aspergillus spp.
) [ 1A YY) Y 9
BCC 274 luszau 0,2, 4 ag 6 nSuden laniuingui Tagldvounalninnszimieg wuves
1 4 1
UWE MUNUNITNANDIVVGUANY T (Completely Randomized Design, CRD) W11 U
@ Aa X ' ¢ ~ ) w A @ A A
unanfavuINMItosaateanllizneunazaisld (a) uazdnsimInaaunea NAIN (c) Vo4
0o a J o 1A v W Y ] 1 o aa
omsnaududimeou ey 0,2, 4 uaz 6 nFuaen lansuiaguis Linanaen UNeEna
d' 4] d' a é! [ 4 d' [l %,’ [
(P>0.05) TuvaznlFnaudanmnavuanmsgosaaisesndszneun luazaeriusanio
[ 9 [ a [} o < a 4 o
gosaangld (b) uazAnemnmInaauna (d) Y8981 INaud s a3 ueU lol 2, 4 tag 6 A3
Aon lansuinguia (86.83, 81.67 1Ay 82.28 ya. AINEIAL LAz 94.26, 90.93 LAz 90.37 Wa.
o w 1 [ @ ana 1 [ o < a 4 @ 1
awdan) lduanannunieana (P>0.05) uagandennsuaudusudimeulad 0 nfudoe
Y
lansuinguits ednliiodiyniedta (72.48 1az 79.49 ua. MNEIAY , P<0.05) UBNIINIL
o a P o [ 1A v @ Y =W [ 9 N Y
pnnsHandusudiweu lninszay 2 niuaen lanfudaguis Tamasauldlse Temild
uazdunseingndos 1@ (2.72 mwnnzunasinen lanTuiaguite uag 74.77 % awde) ganii
o a P Y] @ 1A v @ 1A [
pnnsHandusudiweu lninszay 0 niuaen lansuinguits (2.34 wnnzunaviaen lansy
AU e 65.23 % MNd1AY) pealitisd AN INana (P<0.05)
~ = a o o & Aq Y s 3w
MInaaan 2 Anvinansas ueu lyd lusnsnaudusanlgnaluthaminiu
YR ~1 [ [ ] a Aa
winithunrase ey aens gee lavesInrug wazinaIne lunszimz U0 ng
s A A sl @ v ¥ o A a v o o
gnuauues-nuiioalne 50 wosidud mer thwinmae 32.7£0.5 ATansuy S1au 4 @72 219

a J @
HANUNITNAADILUD 4x4 a1 UALLAIT (Latin Square Design, LSD) Iﬂﬂﬁlﬁ}uwxﬂﬂﬁﬂxﬁﬂﬂ'lﬁ'ﬁ



(6)

o a I a - v d o
paud s aTueu lsinHannNFo s 1aeWUT Aspergillus spp. BCC 274 Tuszau 0,2, 4 1oy
v 1A [ Y 1 a Y [ Y a A = v
6 NSuson lansuinguits wud YSunamsauldvesiaguida Bunsedag 1 dsausiu mis
4 a g’; 1 1 1 [ aa 9 o
AN Lgazaﬂiumagiaﬁ UDILNENN 4 nqQu ”lmmrwmﬂmfmam (P>0.05) @vIU
[ a L{ ] 9 [ Y a =1 [ d‘ ] 9 d‘ Yo
ﬁhﬂigﬁ‘iﬂ‘ﬁﬂ"ﬁEJ?JEJIIWUE’N'JG]QLLW\‘I BUNTYIAG u,aﬂmmzmwaaﬂ"lﬂ ﬂl@ﬂllwgﬂhlﬂiﬂi’)"m"ﬁ
o a o o v 1A [ Y I 3 4
NﬁﬂJﬁ"lLii]LﬁﬁJL@ublclﬁJ‘ﬂigﬂﬂ 2 ﬂihﬁ@ﬂiaﬂiﬂﬁﬁqu‘ﬂﬂ (60.52, 65.32 1A 62.26 SIGHE AN )
' { [ o a3 a L4 v 1A v W
qqmumzﬁ"lﬁ’mmmiwauammmmau”lcm 0 nYugen lanfuinguite (47.98, 54.81 Laz
J 3 14 ] A o o w aa 1 1 ' @ aa A
53.14 nlosisua) YNUUITIAYNNADA  (P<0.05) e llianuuana1anu lunaada e

[

a Y AN Yo G a I @ v 1 Aa @
L‘lr%EJ‘lJL‘V]El‘]Jﬂ‘]JLL‘W&T]Vl@]ﬁJ@TPﬂiNE‘T?Jﬁ'I!ﬁ]LﬁﬁJ!E]ull‘;]ﬁJVI T¥AU 4 1a% 6 ﬂiﬂﬁﬂﬂjaﬂihﬂﬁi}
Y dy AN Yo o a o= @ v 1A @
LN ‘L!E]ﬂ“’lﬂﬂull‘wgﬂhlﬂﬁ‘lﬁﬂ?ﬂﬁW’GTSJ’ET1L§%L’§T§3JLE]H]‘],“]53J1/]§$@U 2,4 188 6 ﬂiiJG]’E]ﬂIaﬂﬁJ

[ Y 1 1 v aa 1 1 d‘ Yo
INPUNY uan@a"luimmu luuanaradulumeada (p>0.05) Lmqaﬂ’nuwzﬂ"lmummﬁW’c’m
0o a P @ v 1A [ 1 @ o w aan
FiFvasueou lingzdy o ﬂimaﬂTaﬂimmuﬁ'Q pgNNNBdIAYNNADA (P<0.05)
' < 1 Yy 9 = 9y 9
ﬂ'lﬂ')'llllﬂuﬂ‘iﬂ-ﬂ'l\? mmmjmummgmﬂmuﬂkluimmu UASAINUIVUUYUUDINTA
' v 9 ' v
]l(’ll ‘1'!‘17]581,14ﬂﬂWﬂﬂQﬂﬂJﬂiuﬂlﬂﬁlﬂa’JﬂWﬂﬂ§'$LW'I$§L3Ju611'E]\1LLW$1/]\1 4 nay ‘ﬁlﬂfﬂ 0 mimmu
9 @ @ 9 1 { 1 1 ' ] @ aa 4
Gl’l"i'éﬂ?ﬂi 4 %ﬁiﬂﬁﬂﬁﬁiﬂﬂﬂﬂi LLﬁZﬂuﬂaﬂ W‘U'ﬂﬁﬂ 1113JLLG]ﬂ§]Nﬂu‘ﬂNﬁﬂﬁ (P>0.05) !ﬁ@
' ]
WﬂWimWﬂiﬂ]‘lﬂlﬂJuﬁi$L’l"iﬂﬂﬂllﬁﬁZ%Hﬂ Gluell'E'NL’l’iﬁ’)iﬂﬂﬂiZLWWZELﬂJu"U'ENLLWZ‘VN 4 NN WUN
1 ' [ aa Lil o S o J dy
liuanaedunedda (P>0.05) uenantiswauuuaiie 115 Tagr uazgloadoiveuses
& oA o ' ) o v q ¥
GluﬂimWWZglﬂJuﬂl'ﬁNlLWZﬂﬁ 4 ngu a0 ‘K’JTNQﬂﬂHi‘H@WWWi 4 GK’JINQWENGI,WGWT’H? uae
1 = A ] ' o aa 1 < Ay Yo 0o
ARnaY W‘U'JHJﬂWVbJ!L@lﬂ@]NﬂUWNETQGI (P>0.05) f]fﬂ\ﬂiﬂ@ﬂil L!W%‘ﬂhlﬂiUENWWﬁWﬁiJﬁui%
a P [ [ 1T A [ Y A a ~ ok
Lﬁimau"lcvummu 2 ﬂiuﬁﬂﬂiﬁﬂ‘iﬂﬁmquﬁﬂ uﬂ?um”luiﬁmumm@aumﬂcluﬂizmw

[

@ 1w 1 Ay Yo 0o a P
JIUY (5.81 ﬂiﬂhluiﬁili]u@@'lu ) i;(\'iﬂ'ﬂLLW%Whlﬂi‘UfﬂTﬂiNﬁﬁJﬁHimﬁﬁNl@uqqﬂNﬂigﬂU 0

[ aa

@ 1A v W Y @ [ - 1 A v o
uag 4 ﬂiNﬁ@ﬂIﬁﬂiN’]@]QLlﬁﬂ (4.89 1y 4.92 ﬂiu”luimmuﬁmu )BYNUUYTIAYNNAD

9

[ g’; = P [ @ 1A v W Y 0o ~ 9
(P<0.05) Aaru Matdsuou lainszay 2 nfuseon lansuiaguitsluomsnaudusanlamg
s 3w o & ' ' P
luthawiniuniindluuvas  onsveny dawalinslgalse Temivea Tnyus lunngl

a a ds!
Uszansnnguu



Thesis Title  Effect of enzyme supplementation in total mixed ration using oil palm frond

silage as roughage source on nutrient utilization and rumen ecology of goats

Author Miss Kettawan Boonthep

Major Program Animal Science

Academic Year 2013

ABSTRACT

The objective of this study was to determine the potential of enzyme supplementation in
oil palm frond (OPF) silage based total mixed ration (TMR) on nutrient utilization and rumen
ecology of goats. Two experiments were conducted. Experiment 1: Effect of enzyme
supplementation in OPF silage based TMR on kinetics of gas production by using rumen fluid
from goats, was studied. Four levels of enzyme mixtured produced by Aspergillus spp. BCC 274
(0, 2, 4 and 6 g/kg DM of TMR) were tested in a Completely Randomized Design (CRD). The
results showed that a soluble gas fraction (a) and rate of gas production (c) of OPF silage based
TMR was not significantly different among treatments (P>0.05). The OPF silage based TMR
supplemented with enzyme at 2, 4 and 6 g’/kg DM were significantly higher in fermentation of
insoluble fraction (b) (86.83, 81.67 and 82.28 ml, respectively, P>0.05) and potential of extent of
gas production (d) (94.26, 90.93 and 90.37 ml, respectively, P>0.05) than the OPF silage based
TMR supplemented with enzyme at 0 g/lkg DM (72.48, and 79.79 ml, respectively). In addition,
the DOM and ME of OPF silage based TMR supplemented with enzyme at 2 g/kg DM was

higher than the OPF silage based TMR supplemented with enzyme at 0 g’kg DM.

Experiment 2: Effects of enzyme supplementation in OPF silage based TMR on nutrient
digestibility and rumen ecology of goats was studied. Four Boer x Thai Native crossbred male
goats with an average BW of 32.7+0.5 kg were arranged to receive four dietary treatments in a

4x4 Latin square design. The enzyme mixture produced by Aspergillus spp. BCC 274, was



supplemented at 0, 2, 4 and 6 g/kgDM of the TMR. A metabolism trial was conducted for 21
days. The results showed that DMI, OMI, CPI, NDFI and ADFI were not affected by enzyme
supplementation. Supplementation of enzyme at 2, 4 and 6 g/kgDM to the TMR significantly
increased digestion coefficients of DM, OM and TDN (60.52, 65.32 and 62.26%, respectively)
when compared to those of goat receiving TMR supplemented with enzyme at 0 g/kgDM (47.98,
54.81 and 53.14%, respectively). In addition, goat receiving TMR supplemented with enzyme at
2 g/kgDM had higher N balance than goat receiving TMR supplemented with enzyme at 0
g/kgDM. Regarding rumen fermentation parameters, ruminal fluid pH, NH;-N concentration,
total VFA concentration and each VFA concentration, were similar among treatments (P>0.05).
In addition, overall means of bacteria population, total protozoa and fungi zoospores in the rumen
fluid were not affected by the enzyme supplementation (P>0.05). Whereas microbial N supply
were significantly (P<0.05) higher in goats receiving TMR supplemented with enzyme at 2
g/kgDM (5.81 gN/day) than goats receiving TMR supplemented with enzyme at 0 and 4
g/kgDM (4.89 and 4.92 gN/day, P<0.05). Therefore, the application of enzyme produced by
Aspergillus spp. BCC 274 at 2 g/kg DM of OPF silage based TMR could enhance nutrient

utilization of goats.
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TngA U (exoglucanase) IBUAUILE (xylanase) 1Az 02 luiae (amylase) (Colombatto et al.,
2003) Tagn lilud msldenlmindeaoloszdlumsasyluoninsdailasnsa  (direct
Y
feed) TABITMIRANY (spray) M3 BHEN (mixed) NA1UBIMNMTHEN 011113 TU DI IHANFIT
(Total Mixed Ration, TMR) W%E)iﬁuﬂiﬁﬁﬂﬂ/ﬂ (silage) (Feng et al., 1996) e laiunsiian
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EC Number' Official Name™” Alternative Name (S) ’

Cellulases

32.14 Cellulase Endoglucanase : Endo — 1, 4 — beta —
glucanase ; Carboxymethyl cellulase

3.2.1.6 Endo-1,3(4)-beta-glucanase Endo-1,4-beta-glucanase ;
Endo-1,3-beta-glucanase
; Laminarinase

3.2.1.21 Beta-glucosidase Gentobiase; Cellobiase ; Amygdalase

3.2.1.39 Glucan endo-1,3-beta-D- Endo-1,3-beta-glucanase;
Laminarinase

glucosidase
3.2.1.58 Glucan 1,3-beta-glucosidase Exo-1,3-beta-glucanase
3.2.1.73 Licheninase Lichenase; Beta-glucanase; Endo

1,3 beta-1,4- glucanase
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VOINY (619)

EC Number' Official Name”” Alternative Name (S) ’

3.2.1.74 1,4-beta-glucosidase Cellobiase; Exo-1,4-beta-glucosidase
3.2.191 Cellulose 1,4-beta-cellobiosidae Exoglucanase; Exocellobiohydrolase:
1,4 beta-cellobiohydrolase

Others

3.1.1.1 Carboxylesterase Cinnamoylesterase, feruloylesterase
3.1.1.6 Acetylesterase Rhamnogalacturonan acetylesterase,

Pectin aceylesterase
3.1.1.1.1 Pectinesterase Pectin methylesterasees; Pectin

demethoxylase; Pectin methyloxylase

3.11.72 Acetylxylan esterase

3.2.1.15 Polygalacturonase Pectin depolymerase; Pectinase
3.2.1.126 Coniferin beta-glucosidase aryl beta-glycosidase

4.2.2.10 Pectin lyase

1Enzyme Commisssion Number
*Nomenclature Committee of the International Union of Biochemistry and Molecular Biology (IUBMB)

*from the ExPASy Molecular Biology Server, Swiss Institute of Bioinformatic (http:/www.expasy.ch/).
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g g Y ) %
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19199139 (ferulic acid esterase) (Bhat and Hazlewood, 2001 #1478 Beauchemin et al., 2003)
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MODEL 9 45719 5.080 2.04"
GOAT 3 16.605 5.535 222"
PERIOD 3 15.953 5318 2.13"
TRT 3 13.161 4.387 1.76"

ERROR 6 14.947 2.491

TOTAL 15 60.666
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SOURCE DF SS MS F

MODEL 9 23.729 2.637 3.55"
GOAT 3 2.480 0.827 111"
PERIOD 3 19.619 6.540 8.80%*
TRT 3 1.630 0.543 0.73"

ERROR 6 4.458 0.743

TOTAL 15 20.187

CV =27.036 %
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SOURCE DF SS MS F

MODEL 9 18.513 2.060 1.54"
GOAT 3 10.523 3.508 2.63"
PERIOD 3 3.576 1.192 0.89"
TRT 3 4.414 1.471 1.10"

ERROR 6 8.015 1.336

TOTAL 15 26.528

CV =33.920 %
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MODEL 9 10.190 1.132 1.45"
GOAT 3 6.815 2271 291"
PERIOD 3 0.338 0.113 0.14"
TRT 3 0.037 0.012 1.29"

ERROR 6 4.691 0.782

TOTAL 15 14.881
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SOURCE DF SS MS F

MODEL 9 1.859 0.207 1.67°
GOAT 3 0.904 0.301 243"
PERIOD 3 0.848 0.281 227"
TRT 3 0.111 0.037 0.30"

ERROR 6 0.744 0.124

TOTAL 15 2.603

CV =37.555%
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SOURCE DF SS MS F

MODEL 9 2.552 0.284 2.07"
GOAT 3 0.561 0.189 1.38"
PERIOD 3 1.443 0.481 3.51"
TRT 3 0.541 0.180 131"

ERROR 6 0.823 0.137

TOTAL 15 3.374

CV =42.618%
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MODEL 9 1.529 0.170 2.64"
GOAT 3 0.466 0.155 2.42%
PERIOD 3 0.994 0.331 5.16*
TRT 3 0.070 0.023 036"

ERROR 6 0.385 0.064

TOTAL 15 1.915

CV =28.027 %
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SOURCE DF SS MS F

MODEL 9 0.126 0.014 1.15"
GOAT 3 0.023 0.008 0.62"
PERIOD 3 0.066 0.022 1.80"
TRT 3 0.038 0.013 1.04"

ERROR 6 0.073 0.012

TOTAL 15 0.199

CV =38.820 %
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MODEL 9 0.130 0.014 2717
GOAT 3 0.071 0.024 4.39%
PERIOD 3 0.022 0.007 1.357
TRT 3 0.038 0.013 237"

ERROR 6 0.032 0.005

TOTAL 15 0.162
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MODEL 9 0.157 0.017 1.49"
GOAT 3 0.098 0.033 2.81"
PERIOD 3 0.018 0.006 0.52"
TRT 3 0.040 0.013 1.15"

ERROR 6 0.070 0.012

TOTAL 15 0.227

CV =41.573%
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SOURCE DF SS MS F

MODEL 9 1.006 0.112 0.39"
GOAT 3 0.743 0.248 0.87"
PERIOD 3 0.091 0.030 0.11"
TRT 3 0.172 0.057 0.20"

ERROR 6 1.703 0.284

TOTAL 15 2.709
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SOURCE DF N MS F

MODEL 9 3.096 0.344 4.47%
GOAT 3 1.253 0.418 542%
PERIOD 3 1.200 0.400 5.19%
TRT 3 0.643 0.214 2.78"

ERROR 6 0.462 0.077

TOTAL 15 3.558

CV=25013%
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SOURCE DF SS MS F

MODEL 9 0.696 0.077 2.16°
GOAT 3 0.363 0.121 337"
PERIOD 3 0.160 0.053 1.49"
TRT 3 0.173 0.058 1.61"

ERROR 6 0.215 0.036

TOTAL 15 0.911
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SOURCE DF SS MS F

MODEL 9 3.660 0.407 1.06"
GOAT 3 1.777 0.592 1.54"
PERIOD 3 0.866 0.289 0.75"
TRT 3 1.017 0.339 0.88"

ERROR 6 2.305 0.384

TOTAL 15 5.965

CV =32.770 %
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SOURCE DF SS MS F

MODEL 9 1.245 0.138 0.52"
GOAT 3 0.775 0.258 0.98"
PERIOD 3 0.049 0.016 0.06"
TRT 3 0.421 0.140 0.53"

ERROR 6 1.588 0.265

TOTAL 15 2.833

CV =38.196 %
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SOURCE DF SS MS F

MODEL 9 1.754 0.195 0.98"
GOAT 3 1.017 0.339 1.70"
PERIOD 3 0.163 0.054 027"
TRT 3 0.574 0.191 0.96"

ERROR 6 1.194 0.199

TOTAL 15 2.948

CV =27.593 %
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SOURCE DF SS MS F

MODEL 9 14.127 1.570 8.60%*
GOAT 3 5.375 1.792 9.82%*
PERIOD 3 4.520 1.507 8.26%*
TRT 3 4.233 1.411 7.73%*

ERROR 6 1.095 0.182

TOTAL 15 15.222

CV=5925%
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SOURCE DF SS MS F
MODEL 9 24.496 2.722 8.58**
GOAT 3 9.318 3.106 9.79%*
PERIOD 3 7.829 2.610 8.23%*
TRT 3 7.349 2.450 7.72%*
ERROR 6 1.903 0.317
TOTAL 15 26.399
CV=5938%
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SOURCE DF SS MS F

MODEL 9 0.012 0.001 3.14"
GOAT 3 0.004 0.001 2.84"
PERIOD 3 0.007 0.002 5.66*
TRT 3 0.001 0.000 0.94"

ERROR 6 0.003 0.000

TOTAL 15 0.015

CV =10.615%
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SOURCE DF SS MS F
MODEL 9 7.446 0.827 8.60%*
GOAT 3 2.844 0.948 9.85%*
PERIOD 3 2.370 0.790 8.21**
TRT 3 2.233 0.744 7.74%*
ERROR 6 0.577 0.096
TOTAL 15 8.024
CV =5.928 %
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SOURCE DF SS MS F

MODEL 9 241.912 26.879 2.16"
GOAT 3 88.428 29.476 237"
PERIOD 3 58.873 19.624 1.58"
TRT 3 94.612 31.537 2.53"

ERROR 6 74.687 12.448

TOTAL 15 316.599

CV=12973 %
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