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ABSTRACT

The use of organic feed in broiler and layer hen production was conducted in 2
experiments.

Experiment 1; Two hundred and forty 1 day old chickens were randomly assigned
to 5 experimental groups of 48 chickens with completely randomized design (CRD)
each group had 4 replicates. Group 1, the chickens were fed with the non-organic
control diet. Group of 2, 3, 4 and 5 the chickens were fed with the organic diets
containing organic corn at 0, 10, 20 and 30 % respectively. The experimental period
was 6 weeks. There were no significant differences in carcass component, pH of meat,
lightness (L*), drip loss, cook loss, and shear force by different organic corn levels in
the broiler diets (P>0.05). Feed intake and feed conversion ratio increased while body
weight gain decreased in the organic feed groups during all the experimental periods
(P<0.05). The final weight and living weight of the 20 and 30% organic corn groups
were lower than those of the control group (P<0.05). The liver weight of the 0 and
10% organic corn groups were lower than those of the control group (P<0.05). The
thiobarbituric acid reactive substances (TBARS) of organic feed groups at days 3 and 7
were lower than those of the control group (P<0.05). The redness (a*) and yellowness
(b*) of the 0% organic corn level group were lower than those of the control group
(P<0.05). The ileal number of villi of the 20% organic corn group was higher than that
of the control group (P<0.05). The duodenal crypt cells of the 10% organic corn group
was higher than that of the control group (P<0.05). The jejunal villus heights and area
of the 0 and 10% organic corn groups were higher than those of the control group

(P<0.05).



Experiment 2; Two hundred and forty 75 weeks old laying hen (CP brown) were
randomly assigned to 5 experimental groups of 48 chickens with completely
randomized design (CRD) each group had 4 replicates. The experimental design was
similar to that in Experiment 1. The experiment period was 8 weeks. There were no
significant differences in ege production, feed conversion ratio, feed intake and egg
quailty by feeding with different organic corn levels (P>0.05). However, the yolk color
decreased with decreasing organic corn levels (P<0.05). The yolk color of the 0%
organic corn group was lowered (P<0.05). The duodenal and jejunal number of villi in
the 0% organic corn group was higher than those of the control group (P<0.05). The
duodenal and jejunal crypt cells, villus heights and area of the 10% organic corn level
group was higher than those of the control group (P<0.05).

In conclusion, the use of organic feed in broiler had on effect on carcass
component and meat quality except the redness (a*) and yellowness (b*) of 0%
organic corn groups decreased and the TBARS of organic groups were low. Feed intake
and feed conversion ratio of organic groups were high but body weight gain was low.
Feeding of 0 and 10% organic corn diets improve the final weight. The use of organic
feed in laying hens had no effect on feed intake, egg product, feed conversion ratio
and egg quailty. The egg yolk color deceased with the decrease in organic corn level.
The organic diets enhanced intestinal morphology of both broiler and laying hens.
Therefore, the organic corn in organic diets could be reduced by using 10 % of organic
corn in broiler diet, which would improve the efficiency of production. In laying hen
diet, the organic corn can be used at any level without any effect on egg production
efficiency except the egg yolk color. Therefore, the use of low level organic corn in
layer hen diets has to be supplemented with the natural pigment to increase the

intensity of egg yolk color.
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15. N899 Light microscope
A4 A a ¢ q a
16. 1A309HDATIEYIBIAUTTNEUTNLAL]
17. YALATRINAY
18. 1ADIINELNLD
19. 1A383I0AY pH V83D
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1. mﬁmmmwﬁa
1.1 TBRAs 939815 TBRAs 0.2883 n3uazanelu 90% ezdfnuedn 100 Jadans
1.2HCL4N
1.3 Antifoam

2. N3ANMIAN YNNG VDA L

2.1 Saturated solution of Picric acid ,2,4,6 Trinitrophenol, (NO2)3C6H20H
2.2.Formuldehyde with CaCo3

2.3 Mercuric Choloride, HgCl2

2.4 Sodium phosphate dibasic, Na2HPO4.12H20

2.5 Sodium chloride, NaCl

2.6 Sodium dihygrogenphosphate dehydrate, NaH2PO4.2H20
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2.7 Alcohol

2.8 Xylene

2.9 Tincture lodine

2.10 Paraffin

2.11 Thymol

2.12 Glycerol

2.13 HCl

2.14 Hematoxylene

2.15 Eosin

2.16 Potassium Aluminium Sulphate

2.17 KMnO4
N3W3BNATAZAEEISUNISANYIEN vz IdugIWIVEvasald

Bou in solution
1. Saturated solution of Picric acid ,2,4,6 Trinitrophenol,
(NO2)3C6H20H = 229.11
2. Nutralize solution of Formuldehyde with CaCo3
3. Saturated solution of Mercuric Choloride, HeCl2 = 271.50
4. Acetic acid

Phosphate buffer saline (PBS) 0.01 M
1. ijlﬂﬂélju
2. Sodium phosphate dibasic, Na2HPO4.12H20 = 358.14
3. Sodium chloride, NaCl = 58.44

300 1adans
100 Hadans
100 Hadans

20-30 Hadans

1,000 dadans
3.227 N5y

8 N5Y
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19 Sodium dihygrogenphosphate dehydrate, NaH2PO4.2H20 = 156.01 Usumn pH Tild
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dhwingidan
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3. ANNLie
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45 W9 AN 2 nAUAUFPENTULLET 4 asrwasaduian 24 9alus ngtesesinan
pH Auvareiinasluiile Taevin 3 ass/dege Inelildusnatfeidulazanafiinlaie
Jrnldveedsvesioantaziioaslnn
3.2 N13inAvauilalaeiin1sInaveiio 2 ASe AT 1 nduAUfIBg19UTTIN 45
a 5 t:l' [ [ Ly 1 Qy d‘l’ Qi a I Q.II o d' v
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3.3.2 Nsgaydeunannnisvinliign (Cooking loss) 1suannisuiladluens

WipUANEUMT WiaNTeRgunilin 80 esrwalda innsdnsiegstuiloiludindey
InSausyanas 20-30 NSU 311U 2 F1wefeg1e karyNSTUUSIARIveag e U
Wwmilindiegrailenseuvinisiudin didregralleldgedounaziinuings Inglaeinieeen

ngelvivue Mnuuihuiegdldadiugninuaugamgi Melivszana 15-20 uii aula

v
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nanailedigaumigll 70 ssrmwalded Wiieguilosanatnansnmuatanmgil wazAsiialily
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Y

gauniiviod U1ieEuilonanianngs wisuduloanuIuTIMTaUS e MIaviN1steu v

9 Y

1%
s [ 1

\Wendaudiaz unnmtinuaaug
3.4 Msnussdnsiuile aglddiedrauilenlaainnsnisagideunainnisvinlvan

v v

(Cooking loss) Tngvhnisdaiegaidefldliiudmdsuinta geUssnn 1 wufiuns uay
thieghadniadeniiofnussiaiuvesie Tagldin3os Instron Model 3433 Universal test
machine, USA Qﬁﬂﬁuﬁﬂﬂﬁiﬁuﬁﬂ%@%aﬁlﬁ
3.5 msiaAinseenddueiio

3.5.1 diilolnduiiesnunualilausyanas 10 nfu wagldindudsunns 100
fadans wazld HCL 4 N HCL U3uns 2.5 fiaqans

3.5.2 91ntuLANaIsazay antifoaming waziudegndliidaiu anduh
fhegnlundueyandudiedns wieuildmunssidesasiulufosg

3.5.3 ndusfegnsaulduiina 30-50 fadans Mntugaveanaiildainnis
nauUSIRS 5 Taddns waRuseasazats TBARs 5 adans udrvgilmdntu

3.5.4 9 nduinlusnsduludidussoziat 30 unit Tnesudunadle
asavaeien vdinasunainioenumsislilmBulugungiives

3.5.5 1degradnasssaunlalnlafmes Tagldamuennadudl 538 uily
e wazanAnebiietundesz

4. dnwazdugruinenaldianvedlaile
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SoAuganisneaaesinnisdulaisiuiu 4 dadendu ethunfuiegsdlEianly
Anwsudugiuinewesdildleeinisiuiegnalddnluladas 3 dw fie dwglediy
(Duodenum) 1agufis Uejunum) wazletden (Ilium) endrunansvesdldluusiazdiuainity
3 @ Wfeg1aumsa (Fix) measavanevesuiay 10 Wesiudluaisazaretvmas (0.1
M phosphate buffer saline; PBS) 11#3881911%1n15 Dehydration \ovdatioenain
Hoifevesiegne annduinnisdafiegsdildudrtiiundeudsas Hymatocylene wag
Eosin nstiuduiuiada Jaanugeveiada Nuflvosiada wazsuiun3uv Tnefianns
Tunswseusnegdlditevnnsaneged

4.1 msvimteenaindededild fiumeused

4.1.1 ﬁwmsé’ﬂéﬂﬁﬁLLsdagﬂumiazma Bou in solution {1 1-2 LYuALUAS

4.1.2 vzudlduugluansazaneiiaeeilelenu 6 wen luweanesed 70%
US1ms 20 Tadans uwiine2 ads afeas 24 dalug

4.1.3 thiudldunutueanosed 70% (unan 1-16 $alug

4.1.4 haudldinutueanesed 80% Wunan 2 $alus

4.1.5 thiugnlduutueanased 90% unan 3 dalus

4.1.6 1haugnldunudueanased 95% unan 3 dalus

4.1.7 thaudldunutusaneged 99% Wunan 3 lus

4.1.8 thyugnldundedeledududy 2 as asias 1 $lus 30 Wi

4.1.9 disudlduwinisudlunsiumariiwienlsludevfiguvnd 60
paraLTed S1UI 3 A ASsay 15 — 20 undl

4.1.10 ¥in1s1193uanl@luvdsndalautazimnisidumalaslunieluuden

v
Y

fafaly aumsfluudesudifunzeenunfnasuuwiuldifiowssuvhnisind 4

4.2 mssinanld vhlalneldiedecalasialulasiay (Sliding Microtome) Tnesiamany
mvesieded 5 - 8 lulaswas wavdlesniegiseenunfivhnsaasetesnielumaniia
hndufeguuedosgualad udnhunmsuuuiualadiivienfudesuda uagnedield
vuiniesgualadiielvimetauiuasuuvainiudlad

4.3 nsteudiogne Stunousail

4.3.1 n15U9ANI913U (Deparaffinization) A N15819L8INIT1AUDENAN

Tssadmaniaide lnemsgululedu 2 adh adsar 12 dalu
4.3.2 maoiduileide (Hydration) Ae nsiidesqliindluluidede

[y

lP8i3UANLOANEFRANTEAUAIITNTUEINNEANIINTUATY 131310
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1. 99.9% weanesed 2 A%s ASaay 30 Funil

. 95% woanagoa LWuan 30 Jundl

. 90% woanagea LWuan 30 il

. 80% weanesea LWunal 30 und

. 70% weanased Sy fuseslelonu Wunan 1-2 Halus
. 70% woanegoa LWunan 5-10 Wil

_MnsuudnussUleglminlvaniiunase Tanaiussuiu 1 und

co ~N o0 0 A OWDN

Cwaludnau Tonaidszann 1w

¥ =

4.3.3 n158eudnsensn (Primary stain) deuniedunlnledu s n1sdeu

o A

fiadea deuntsdonsiosmsiagddulvleduinddamnmiey fefind1aliluduneunis
wisnansazane lunsdesdadausndreasunnlsduiu svvhnisudalasluddunivledy Oy
a1 10-20 wadl ieasunads innseiuindsyunlaglddnlnanunasn auiilva
ponuliiifhaud wasurluingu 1naiussana 2-3 wii

4.3.4 n15a9d@dlruiiu (Differentiation) laeldnsaeay Ao 1 % wodn
weanesea (4 70 % weaneged 99 fiadans waziy ninlalasraesnuty 1 Haddns) wie
Junsuenlidfiuainuunnsng seninsdrulsznevveniloifefidufuanarildduiua
uenanidatelunsduanuldrmildiludunauromistudon Teliualadady 10
Ledaueanesed sgesandinavinlusutUssuna 1-2 it wazudlutiingy 14nan
Uszanad 2-3 Wil

4.3.5 nséeudan (Counterstain) de8ladu iitodondlelnnanady 14nan
Uszanae 2 uil Bleduaglvidunavisesuniduddniuivdiesdamdea vinlvin1sAnuiis
Tnssadvoseaduasiiododmaudu Tngldssoznanlunsdoudussuna 2-3 uil

4.3.6 Msvdah (Dehydration) Wunisisuedminesnanwadenass Tneidy
91N 70% uoanesealuauds 95 % woanesed JumeuazUszann 30 Funi uazsdesie 99.9
% woanesed 2 A%t Tnefluadausnldszozna 30 Jurfuasadefians 1 wiil

4.3.7 nsvdnueanegeduavsnliiiedela (Clearing) wielvidoidoftlad
Snwarilusdaund sy waldleduiioduinarssewitueanoseduazaisildlunisa
dlasf Tnvawquledu 2 ads adiay 5 il

3

4.3.8 msvanszanUadlan (Mounting) agldnszanUnalantaaslivuiilelte

1 A v a a o % Adg v ¥ I3 @ o oA 5 v a
BAUUNNYDUALIYUIDYLLAD LLQSIU‘WUI“U‘UWEJ']V]']La‘UIaIUﬂ’]iL‘UanL%@Nﬁlﬁﬂﬂ‘Uﬂs%‘ﬂﬂ‘U@I

alas
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a 3 =) J 1 dy U (3
f19199 2 @ﬂﬂﬂﬁ%ﬂ@‘U‘WNLﬂﬂJLLﬁSﬂmﬂqﬂqﬂiﬂsﬁugm’@\‘l@?‘ﬁﬁﬁlﬂLu@i%ﬁ% 0-3 d@UAnaNNNIT

A9 (% dry matter)

D1 TDUNIENLS

[y

INMINANFE9U (%)

RN P ¥y
YNNI

AIUAY 0 10 20 30
Y1ne 49.05 - - - -
P1NADUNTE - - 10.00 20.00 30.00
MAfEes (44% CP)  41.30 - . - -
famdedlutududunss - 54.80 54.79 54.77 54.74
UaneU129unsy - 41.25 31.27 21.28 11.31
difus 7 o 4 -
i 0.90 0.50 0.60 0.50 0.50
Taupade 1.00 2.65 2.54 2.65 2.65
ndevu 0.50 0.50 0.50 0.50 0.50
Wiling 1/ 0.25 0.25 0.25 0.25 0.25
Probiotic - 0.05 0.05 0.05 0.05
Phytase 3/ : 0.01 0.01 0.01 0.01
57U 100.00 100.00 100.00  100.00 100.00
1Ushiu 2275 23.18 22.93 23.12 23.02
ME (Alaunas3/nn.) 317620 378523  3727.15  3764.84  3743.15
Jele 3.78 1.53 1.75 1.92 2.06
gy 2.16 12.31 12.58 12.76 12.98
wAALTEL 0.61 0.91 0.93 0.97 1.10
Woanodailduselemild  0.41 0.45 0.51 0.59 0.67
wnlslotiy 0.61 0.49 0.48 0.47 0.47
Tadu 1.25 1.72 1.68 1.65 1.61

Na ¢

1/Wa0ing (/Kg widing), 3edu A 2,000,000 1U, 3endiu D3 400,000 1U, 3m1diu E 3,500 1U, Iandiu K3

0.18 g, 93U B2 0.8¢, 13U B6 0.56g, 703U B12 2 mg, Panthotinic acid 1.89 g, Nicotinic acid 4 g,

Follic acid 60 mg, Blotin 18 mg, Coline 95g, Copper 2 g, Manganese 16 g, Iron 12 g, lodine 120 mg,

Zinc 16 g, Cobalt 60 mg, ke Selenium 32 mg

3/ Phytase, 5000 FTU/g
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a 3 =) J 1 dy U (3
f1919% 3 @ﬂﬂﬂﬁ%ﬂ@‘U‘WNLﬂﬂJLLﬁSﬂmﬂqﬂqﬂiﬂsﬁugm’@\‘l@?‘ﬁﬁﬁlﬂLu@i%ﬁ% 4-6 FUANNINNNIT

ATIEN (% dry matter)

2NMNTDUNS NS

[y

INANRNTY (%)

PRV AP AT
YNNI

AIUAY 0 10 20 30
Y1ne 56.93 - - - -
P1NADUNTE - - 10.00 20.00 30.00
MAfEes (44% CP)  33.45 , . : -
famdedlutududunss - 43.59 43.53 4351 4351
UaneU129unsy - 52.46 4253 32.54 22.54
difus 6 _ - -
i 1.67 0.50 0.60 0.50 0.50
Taupade 1.20 2.65 2.54 2.65 2.65
ndevu 0.50 0.50 0.50 0.50 0.50
Wiling 1/ 0.25 0.25 0.25 0.25 0.25
Probiotic - 0.05 0.05 0.05 0.05
Phytase 3/ : 0.01 0.01 0.01 0.01
57U 100.00 100.00  100.00 100.00  100.00
1Ushiu 19.12 19.57 19.38 19.45 20.18
ME (Alaunas3/nn.) 3109.82 372356 3757.12  3719.38  3749.28
Jele 3.75 1.96 2.16 2.39 2.76
gy 2.46 11.25 11.79 11.61 11.32
wAALTEL 0.70 0.83 0.91 0.94 0.89
woanodailduselomils  0.37 0.34 0.39 0.31 0.41
wnlslotiy 0.53 0.44 0.43 0.42 0.42
Tadu 1.06 1.48 1.43 1.41 1.38

Na ¢

1/Wa0ing (/Kg widing), 3edu A 2,000,000 1U, 3endiu D3 400,000 1U, 3m1diu E 3,500 1U, Iandiu K3

0.18 g, 93U B2 0.8¢, 13U B6 0.56g, 703U B12 2 mg, Panthotinic acid 1.89 g, Nicotinic acid 4 g,

Follic acid 60 mg, Blotin 18 mg, Coline 95g, Copper 2 g, Manganese 16 g, Iron 12 g, lodine 120 mg,

Zinc 16 g, Cobalt 60 mg, ke Selenium 32 mg

3/ Phytase, 5000 FTU/g
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n1sMeaae 2 N1sAneINaTzAVYaINTIEd1 lnedunsdnuandenudanandnly AunIw

T4 wazdugiuinervesaldlulaly

N13IUHUNITNAGDY
TMUHUNITNARDIMUUFUBE19aUY T8l (Completely Randomized Design, CRD)
U38N0UAI8 5 NGUNIINARDY kiazngun1snaaeed 4 1 Tuusavgazdlily 12 éq 14laly

Vianua 240 67 yinsneaedlulilyeny 75 dav

TumeuLazIENIRLIuOY

1. M3lio M IdnInAasazN1IANITILNINNNITNAGDT

Aeusunsneasazyhnsusuvemisinlianemsmluiduemnsildlunsvmeass
Tngsinisusulsiermsilélunismeassi 25% vesgasomaiduszezina 2 Ju Usuld
omsTllunInaaesdl 50% vesgasosiduszezinat 2 Yu wazuiulviomsililunis
VRARIT 75% yosgnsemsiiuszeziia 2 Ju nduBsuhnsifemsildlummeass
YSunauiag 120 n3u/du wuadutiadiian 6.00 - 7.00 uiinkagdaiduaan 16.00 -
17.00 wifin1gaana1vesnisliuas 6.00 — 22.00 wiiinn msliindussuuauida (nipple
system) ifteldagannsnfuildnaonian mafdayalivhnsdngalinngduaiiiean
nsavaulazUosnuuuasiy

2. imswsetemsnaaedaguuiasesndu 5 gns wazdnngunisvnasddisil

nquit 1 Wensnldlyingaudunsd
nguil 2 Whownsiiluingd

q

vduvsdlaglalldtnilnaluansemns

nauil 3 emnsniluingavduniduasldtinlney 10 wWesidudvesgnsenms
oA a6

nquil 4 WhemnsniluingAvduniduasldtinlnei 20 wWesidudvesgnsams

nawdl 5 Wemsnduingiuduniduarlddnlned 30 Wesdudvosgniomns
TAgLMAINUIVBIINRAUT I NABUNT S DnapIdunsdnazUatat1idunsdle

q

a (7 [ fa

NNBATNILATYIELATINTHANDIMITERNILarUAdnIBuNTS unangrdeudly Jamin
= 1
el

3. N5l NaINqUNARDINLLHUNITVINGDS

4. Wodugnnisnaaes vinsdulnnguas 4 ¢ aeldisnisdnialauaziinisiiu

foe1eantd
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nstudindeyariteldlunisinen
1. AUTIONINAITHAS
yhmsifiudeya Wesldusdnanasly UTunnemsiiu uazusyavsamnnsiasy
a1msluld Ingnszideyalusedunm
2. My
deltomananeaiiuszerina 8 dUaw laslunn 2 Snsiasvhmsduldlisas 7
wossrufunguas 28 es lethunineiaunmly Tnonsdudindeyalunisianann
vasly fail
1.1 bl (ecg weight)
1.2 d@vpadenly (egg shell color)
1.2 @veslauuns (egg yolk color) Inaifisuiunndlses (roche color fan)
1.3 A1Xgave3ldund (egg yolk height)
1.4 mnunin9weslanng (egg yolk width)
1.5 Augavasldvd (albumen height)
1.6 Anuudsvealdenly (egg shell strength)
1.7 anunuveauaenla (egg shell thickness) FeLp3ad electronic
micrometer (Mitutoyo, Kawasaki, Japan)
1.8 Haugh Unit Auaadleaingns
Haugh Unit = 100log (Auasvedlauns - 1.7(Anundnsvedliune)’ +7.6)
1.9 fillaund (Yolk Index) Auinilangns

e RHGINRNCITER

aillaunng = » ;
AUNIvelua

3, M3AnwdnwazdugwInealdianvesinla

\dleduaanisnaassvinnisdulndiuiu 4 dsengu wWetdhuniudegaldianty
= 1% a a o [ o ! o Y & % ' A 1 a o
Anwiduaisineilagyiinisiiudlegredildianlulidias 3 diu Ae diugleddy
(Duodenum) 1a3ti Uejunum) wazloidey (lium) endiunatsvesdnldluusasdiulun
3 gy 1ieg1en3e (Fix) Meansazatevlasundy 10 wWesdusluasazaredvies (0.1
M phosphate buffer saline; PBS) 1161987411%1n15 Dehydration tiaudni1aanann

\{oldeve99g1e 2NUURINTARfpg1ealdnaliinngendaniy Hymatocylene wag
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Eosin ¥in1stusunuiada Sannugevesinda iufivesiada wordwiuaud Taedisns
Tunswseufednedlditevinnisinunded
4.1 msvdniesnainednedld Tdunousid
4.1.1 yhmsdadldfuvegluansazats Bou in solution 31 1-2 Lwufilns
4.1.2 Yizuglduuluansazarefisaedleleu 6 wen luweanssed 70%
Usunns 20 fladans w2 A adtay 24 dalua
4.1.3 thaudldunutueanesed 70% Wunan 1-16 $alua
4.1.4 ¥3udnlduutueanosed 80% unan 2 dalua
4.1.5 thaugnldunutueanosed 90% unan 3 dalua
4.1.6 thaudldunusueanaged 95% Wunan 3 dalus
4.1.7 dh3ugnldunudueansged 99% Wunan 3 dalua
4.1.8 thvugnldundadeledududu 2 afs aiay 1 $lus 30 Wi
4.1.9 ddudlduhnsuslunsflumaiiwieal flugouiigumgi 60
perwalua 1w 3 ASe Aeay 15 — 20 undl
4.1.10 ¥nsnedualdluvdendalausasmmisiumanasluneluudeon
Fainsld aumnsiundsfudiunzoninfnasuuuiuliiiiewdoasinnsdngld
4.2 nsfednld vhlalneldiedesalasnclulaslay (Sliding Microtome) Tnedanny
vuwenieedt 5 - 8 lulasuns waziiledasetgweeninfivhnisaaseganislumaniia
ihnduiinseguueiesgudlad udnismavuusualadiiviienfudosud waenaiisld
vusesgualadielviseguwiuasuuuainiualad
4.3 nmsfondseths Sdunoussd
4.3.1 n15U3AN1519U (Deparaffinization) A9 N15819L8IWI51HUDBNIN
Tnssadmaniaide Tnenmsqululedu 2 ads adear 12 dlug
4.3.2 Mmsondiielde (Hydration) Ao n1sidesqliindrlvluidede
Tagsuannueanesedisziumnuitutugsqunganudrdusig Guan
1. 99.9% weaneged 2 A% ASay 30 Hunil
2. 95% Weaneded Wl 30 U
3. 90% Weanesed tuaan 30 3w
4. 80% Weanesed LWuiian 30 3w
5. 70% weanegea v fusesleledu Wunan 1-2 42lus

6. 70% Woanegea Junan 5-10 W19
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7. vmsenuinUszunles i vaniuseen Tonaiussunm 1w
8. wlutnau Tonauseunm 1wl

i )

4.3.3 n1990udATIWIN (Primary stain) deuaiedunlnledu fe n1sdou

v A

fuedea founisfeusdosnsiagdbuinleduirddnunmiey dafindralilutunaunns
wipnansazans lunsdendadausndreasurnlsduiu asvhnisutalasluddunivledu
a1 10-20 U1t Lileasuatuds vnseiudilssualaeliinlnaiiunase auiaiilua
ponunlalildihud wasurluihndy WaaUssana 2-3 undl

4.3.4 n15a19@d@3uLiu (Differentiation) Ineldnsneeu A 1 % wadn
weanesea (4 70 % weaneges 99 fadans waiiu nsnlalasrasinuty 1 fadans) e
Juniswenlfifiuanuuandng sendnedrutsenovseaiiefefisufvuauas ilaiduiua
uananisselunsduasuldemilliidudunauvomnistuien Taslviqualadadly 19%
Ledaueanesed sgnesandanavinlud st 1-2 i wazudlutiindy 4nan

Uszand 2-3 Ul

14
1% =

4.3.5 nsfeudan (Counterstain) sesledu isfoudlulanarady T4an
Uszanas 2 il Bleduaglnaunavisesunduddinduiudivedungea vilinsAinuiis
Tnssadvoseaduasiiododaaubany Tndldssoznanlunsdondussanm 2-3 ui

4.3.6 nMsvintn (Dehydration) WunsBudmiesnanwadsnads Taesy
91N 70% weanozealuauds 95 % ueanesed JumeuarUszanm 30 TuUni wazdeday 99.9
% woanemod 2 A% Inefluadiusnldsvovinan 30 Juiiuazadsiiaes 1 Wi

4.3.7 nsvdnueanegesuavinliiiedela (Clearing) ielvdoidoftlad
SnvarilsslanndFu wasldlsduiodusinanssewinsueaneseduararsildlunsda
dlar Insazduledu 2 ads afeay 5 unil

[

4.3.8 MsuansyanUadlan (Mounting) agldnszanUnalantnaslivuiilelte

wHUURgauASsuSesuan wazlundldirsnuavlalunisidudidevalasiunszania

alan
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M15199 4 BerUszneumuaiinazAuAIlaYUsYetoMsinlszey 75 - 83 dUanrann

N9ILATIZIA (% dry matter)

9IMT gmsdunsensiszaudinlnaiinneiu (9)
YNNI

AIUAY 0 10 20 30
Y1ne 61.36 - - - -
P1NADUNTE - - 10.00 20.00 30.00
MAfEes (449% CP)  26.18 . . - -
fadeslutududunss - 34.30 34.26 34.20 34.17
UaneU129unsy - 55.74 45.78 35.94 26.06
difus 2.61 _ - - -
i 7.60 5.81 5.81 5.91 6.12
Taupade 1.25 3.10 3.10 2.90 2.60
ndevu 0.50 0.50 0.50 0.50 0.50
Wl 2/ 0.50 0.50 0.50 0.50 0.50
Probiotic - 0.05 0.05 0.05 0.05
Phytase 3/ : 0.01 0.01 0.01 0.01
57U 100.00 100.00 100.00 100.00  100.00
1Ushiu 16.59 17.08 17.21 17.15 16.98
ME (Alaunas3/nn.) 2734.51 3501.25  3497.14 348387  3512.98
Jele 3.50 1.48 1.71 1.89 2.07
gy 2.39 9.51 9.82 9.49 9.78
wAALTEL 3.36 3.27 3.20 3.25 3.29
Woanlodailduselomild  0.39 0.40 0.41 0.42 0.45
wnlslodiu 0.45 0.38 0.37 0.37 0.36
Tadu 0.87 1.25 1.22 1.18 1.15

Na ¢

2/W3iing (/Kg wasing), 3m1du A 2,000,000 1U, 3mdiu D3 400,000 IU, Iandiu E 3,500 U, Ianiiu K3
0.18 g, 93U B2 0.8¢, 13U B6 0.56g, 703U B12 2 mg, Panthotinic acid 1.89 g, Nicotinic acid 4 g,
Follic acid 60 mg, Blotin 18 mg, Coline 95g, Copper 2g, Manganese 16 g, Iron 12 g, lodine 120 mg,
Zinc 16 g, Cobalt 60 mg, ke Selenium 32 mg. 3/ Phytase, 5000 FTU/g
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NANIINNAaDN

=1

nMsnaassil 1 nsAnwIkavessEiunsIdTrlnadunidiuandnsiudaUsesansnwnns

winiuln asdusznauen auaiile uasduguinevasdldlulride
Ysuaemnsinnu (nFu/av/duansi)

INASANYINITLAAIIUAITIA 5 WuINUSHaemnsAnUludUavi 1, 4, 1 99 3

ey 1 89 6 Tuynnqunisneaesldimnuwanseiunieeada (P>0.05)

] ) Yy a N o al o = Aa v v v ¢
M19190 5 NaGU'P]\‘ﬁSﬂUﬂ']ﬁImmTﬂWﬁaumﬁUWLL@ﬂmqﬂﬂumaﬂﬁﬂiqmaqﬁqTV}ﬂu (nSu/e/d@dan)

onsBuvdfdsziuinTnafiuansiaiu (%) Hodne
i 2msAIuAN R
0 10 20 30 NN
1 161.25:0.72  173.33:3.40  154.58+4.78  156.67+5.62  15562+5.82 ns
2 396.66°+1.18  522.52°+13.75 557.38°+10.35 518.96°+6.24  515.84°+7.02 *
3 630.21°43.61  703.14°:11.49  659.00°+9.57  692.92°+8.64  645.00°+7.13 *
4 799.16+4.29  856.60+19.82  856.32+13.16  840.62+14.16  853.96+26.38 ns
5 804.60°+1.97 849.86°+12.34  860.45°+14.85 842.71°+7.85  840.89°+10.88 *
6 772.06°+2.09 850.62%°+12.42  878.30°+9.69  848.33°+10.46 861.35%°+6.26 x*
1-3 396.04+1.14  466.33x8.11  501.20:49.43  486.57+36.78  475.62:40.51 ns
a-6 792.08°£1.97  852.60°+7.18  851.24°:4.66  843.37°:6.43  857.31°+11.02 *
1-6 594.06+1.41 659.34+5.08 702.09+46.03  699.99+54.02  700.86+57.68 ns
vanews < Aadglunuusuiinusidstusinnuuandnaiuegisditodfavnaada (P<0.05)

ns Tdfianuumnsnsiueg1sditeddgmisais

* (P<0.05), ** (P<0.01)

Tudaminl 2, 6 uagdUnnvivl 4 89 6 wudwlﬁl,ﬁaﬂfjmﬁLﬁmﬁaammiﬁuﬁeﬁﬁﬂ%mm

mmimummmammammammimuma 2143l

7 2 nauiasaE e TBUYIE AL
NINFUMALINIEBIMTBUNITEN
g9n19anm (P<0.01) Lwiizu'LLmﬂﬁmmﬂﬂéuﬁLﬁmé’aammiﬁuw%éﬁﬁ

¢ @ & 1 a @
L‘Uaiwumammua

a a al
BUNTYUN

9
Y

v a 6
felnmdunsensy

Ao

{
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AAEUN19ana (

o
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¥ a o‘d
ININADUNIENT

S lnadunsdisy

§ @

Ly

(P>0.05)

(% Y

[

DEGRERIE

[y

ee

U0 way 20 Wesidunegnedltl

P>0.05) wavludua il 6 wu

9

9

Y
v a a 6fa
S lnadunSSise

[
1 1 d a

TNQUNLAYIAIDINTT

Sayneand (P<0.01) aludUansi

U 10 Wosi@uaiiuSuiaensn ﬁum

fu 30

U 10 L‘UEJiLGU‘L!G]ll‘lJilﬂQJE]’WT']TVIﬂUﬁQﬂ’J']ﬂaiJVlLa‘ENG‘I’J‘EJEJWﬂ’]i

Rl
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a e

a A caa v a 3 & ¢
BUVWEJV]NGUTJIWWQUVWEJV]i%@U 20 LU'E] LYUND

(e

fldud 1Ay Banneaia (P<0.01) wall

N eaa

LANANIINNAUNFLIAIE DM TDUNIENTTINABUNTENTY

(% (3 al

U 0 way 30 Wesiiudeenedl

Y
v o W o

Hod Aty 19ada (P>0.05) TudUauil 3 WuIINEUNERIMEDIMITOUNION

q

dd

&
PAUINADUNTEN

! ! )

38RV 0 way 20 L”LJ’eJiL%uﬁuﬂiﬂ’lm@ﬂﬂﬁiﬂﬂu&ﬁﬂ’ﬂﬂaiJVlLaEJQWJEJB’]‘Vﬂiﬂ’JUﬂiJ ﬂalI‘VlLEdi‘EN

Y 9

{ = [y 1

U 10 uag 30 Wesidusognail

=3)

F8D1MTIUNSIRTTNINABUNIETi2 6 DEGRLT Qq‘mqaﬁ

a e a

(P<0.01) TudUaidl 5 wuinnguilidsssneemsuydivunaevnsinugniinguiiaes

o w

a1nsmuANeg1aiifudAgyn1eaia (P<0.05)

UNNUNAMANTY (NSU/H/dUAN9)

M9@da (P>0.05) Tunnngun1snaaed usi

1%

pEdl

ANS199 6 NAYDITLAUNISITININADUN

NASANYINUINUNNTNAIBISUAUNITNAaD9 lUTAULANFAN T Ua el

'
a

Y [

DEGUGERT

Sevneana

[
a

2IMIIAIUAN NGNLALIAIEBIMITBUNTENT

WINUINNIINGUALRLIAIE M TBUNIENY

[

PR

Ao

(P<0.01) (miwﬁ 6)

o al

v N A
I1INADUNTONS

v A 6 al
IMINADUNT NS

ee

ee

Y

Hydn

2

MINAILDAUFANITNAGBINUT NFUTEII8

<

U0 way 10 tUastiundl

fU 20 waz 30 Wosigud

SHNWANANAURBUINTNAITLANTUY (NSU/F/EUn9)

ansBuITitiseRutInafiunnestu (%) Wednfigy

INYNIT 2IIAIUAN -

0 10 20 30 NNADS
dming (n$a/sh)
usiu 39.19 39.39 38.59 38.88 39.00 ns
Auan 1547.20° 1493.00° 1518.30° 1399.40° 1399.20° **
81 (FUansh)
1 58.94°+1.54 49.15°+2.29 46.63"+0.63 49.09°+0.60 47.88"+0.67 *x
2 181.25+3.35 178.45+7.39 195.55+4.08 185.37+2.69 182.08+5.07 ns
3 292.29+8.52 24833+14.46  242.70+16.52  273.96+21.10  262.91+24.68 ns
4 305.42°°+16.51  333.33°+8.68  315.54%°+839 275.83™+17.02 256.46°+22.19 *
5 325.25"48.16  348.02%°+19.98 358.80°+22.87 283.12°+31.13 266.72°+17.64 *
6 318.37°+9.29  273.97°+4.78  310.43°+19.98 293.12°°+6.93  325.08°+4.20 *
1-3 177.49+3.00 158.64+7.29 161.62+5.59 169.47+7.36 164.29+9.63 ns
4-6  31634%°+8.13  318.44%°+9.91  328.26°+15.34 284.03°+11.24 282.76°+12.79 *
1-6 246.92+4.25 238544586  244.94+539  226.75#596  223.52+8.75 ns
vinoivn *° Anadslunuusuiisnysidstuianuuenietuegsiitioddymisada (P<0.05)

ns laiflanuuansnaiusensltoddgneata

* (P<0.05), ** (P<0.01)

(P>0.05)
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[ 2
v o a =

unnidnfaiuuludUnmi 2, 3, 1 83 3 wag 1 69 6 Tunnngunisnaaeddiiiniig

Y 1%

D.

LY

LANANAUNIGEDH (P>0.05) uiludlaninl 1 wudnnguilidesmeeimsaiuauiiimtngan

&
a { o w a |

LWZJN’]ﬂﬂ’?J’]ﬂﬁlIV]Lﬁ‘EJ\‘I ’J‘EJE]'WF’]iEJu‘V]iEJE)EJ'NM‘IJEJE’]?]EUEJ\WIN& # (P<0.01) Tudumuid 4 nau

q

(%
[y

a A ¥ a Neaay a N eal 901 v v a 1 1
‘1/1LaEN@’J?‘JE]WV’W?E]UVI?EWI@J‘UTJIW@E]UV]i n3gnu 0 L“l.J@'ileju JUmdn@an L dUNNIINGU

=b.

3)

A8981881M I DUNS IR INABUNT STiseau 20 way 30 Wesdudededifuddunead

o

(P<0.05) ualiifinauuand13fuiunguiiaesiiga1msmIuANLA NaNTIEERI88111S

q

aa v o w

BunsS NIt nlnadunsensyau 10 WesifureerslidodAunieadia (P>0.05) Tudua1vn 5

a 6a dQJ Y

nguidefeevsdunignfidalnadunidisedu 10 Weddudiumindifiuunniy
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1 2.74°:0.07 3.54°+0.10 3.32°°40.12 3.19°+0.08 3.25%+0.09 *x

2 2.19°+0.05 2.94°+0.06 2.85%+0.04 2.80°+0.04 2.84°+0.07 *

3 2.16+0.05 2.86+0.15 2.75+0.19 2.56+0.16 2.51+0.19 ns

4 2.65°+0.17 2.57°+0.02 2.72°+0.10 3.08°°+0.17 3.39°+0.25 *x
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1-6 2.44°+0.04 2.91%+0.04 2.83°+0.07 2.94°+0.07 2.97%+0.09 *x
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druusznauesin 21115 2NMNFBUYSINA sEAUT1IINAALINA19TU (%) TJodn

tU
(eriwiing) AIUAL 0 10 20 30 URNGRE
doihdiEie (%) 1542.50° 1500.80° 1521.70° 1404.20° 1400.80° *x
INGU 81.61+0.86  82.03+0.54  82.44+0.32  80.78+0.48  80.90+0.48 ns
23z 12964032 12.76x0.37  12.97+0.41  13.88+0.54  14.16+0.48 ns
Ynvam 10.82+0.22 11.32+0.42  10.69+0.13  11.02+0.22  11.69+0.28 ns
PG 14.11£0.24 14.81x0.36  1451+0.34  14.47+024  14.72+0.26 ns
azlnn 16.05£0.3¢ 16.46+0.54  16.28+0.49  16.05+0.35  15.65+0.37 ns
WUA(3WI) 6.55£0.12  6.43+0.11 6.29+0.10 6.37+0.11 6.71+0.10 ns
anusn 20.08+0.47 19.29+0.37  19.18+0.53  18.55+0.65  17.97+0.56 ns
antu 4.36+0.12  4.42+0.14 4.26+0.09 4.43+0.17 4.06+0.14 ns
ADTILI 7.88+0.17  8.96+0.53 8.73+0.37 9.18+0.33 8.12+0.23 ns
§iu 3.11°%40.21 2.67°+0.07  2.69°+0.05  2.86"°+0.07  2.95°°+0.09 *
Wil 0.83+0.04  0.82+0.03 0.79+0.04 0.80+0.03 0.84+0.03 ns
il 0.19£0.01  0.22+0.02 0.18+0.01 0.24+0.02 0.21+0.02 ns
NITLNITUNIIUN
3 2.86+0.17  2.81+0.19 3.09+0.23 3.19+0.19 3.11+0.11 ns
NITLNISLUN
1A% 25.49+0.66 24.72+¢0.52  25.70+0.95  26.51+0.87  25.57+0.81 ns

o

ab d' GL o A1 v oa v | A v o aa
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HoedAgy
19NT 9IMIAIVAY o
0 10 20 30 NNANH
pH 45 Wi
ileen 5.75+0.03 5.83+0.03 5.83+0.03 5.83+0.05 5.81+0.04 ns
iloaslnn  5.91+0.05 5.94+0.04 5.91+0.03 5.91+0.03 5.87+0.03 ns
pH 24 F2lus
ileen 5.69+0.03 5.73+0.03 5.74+0.03 5.75+0.02 5.76+0.02 ns
ileavlnn  5.93+0.04 5.94+0.03 5.84+0.02 5.91+0.03 5.93+0.03 ns
aitfoondt a5 undi
L* 56.04+0.65 55.83+0.48 55224043  52.29+0.31  55.62+0.20 ns
a* 14.67°+0.20  14.81°+021  1437°+0.14  13.29°+0.48  12.96"+0.14 *x
b* 7.76°+0.17 7.07°+0.11 7.42%°+017  7.40°+0.21  7.89°+0.19 *x
Afoazinndl 45 undl
L* 54.55%+0.49  53.09°+0.49  56.04°+0.78  56.40°+0.62  56.30°+0.69 *x
a* 17.74°+0.38  17.31°+0.28  15.47°+0.62  14.35°+0.39  14.29°+0.49 *x
b* 7.02+0.15 6.48+0.09 9.08+0.53 6.97+0.22 7.18+0.29 ns
Afoondt 24 Halua
L* 58.74+0.81 59.21+0.29  58.67+0.47  58.69+0.46  58.56+0.36 ns
a* 14.39+0.54 15.1940.19  14.80£0.23  13.80+0.32  14.45+0.32 ns
b* 9.44°+0.44 7.3d°+023  8.86°+0.47 8.89°+0.38 9.38%+0.19 *x
AitfoarInnit 24 Halug
L* 56.14+0.35 5559+0.42  56.24+0.33  56.33+0.48  55.86+0.60 ns
a* 17.38+0.29 17.50+0.21  17.06+0.29  16.63+0.47  16.92+0.38 ns
b* 7.82%°+0.20  6.67°+0.22 7.26°+0.17 7.84°°+0.19  7.90°+0.23 *ox
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M19199 10 WaveasEAuN1SIETInAduNIENuANssAuRaAIANEAINNTA N TONEIINNTUY

B 9N sviliandiensin (% of total) Aussdinruiliakg/cm?) wagAn1sinn1seenTiadu

GU@QL‘l‘jIE]@ﬂ
2N BUTEETTsERUT I InaTiuandety (%) Heodrey
FUMT BINIAIVAY o
0 10 20 30 NNANG
arwanansalumsginhnnisudiéureie (% of total)
Lﬁaaﬂ 6.25+0.81 6.26+0.21 6.38+0.59 6.73+0.40 6.63+0.28 ns
Lﬁaﬁﬂ‘Wﬂ 4.22+0.24 4.29+0.31 4.51+0.48 4.67+0.22 4.43+0.26 ns
arwanansalumsgihanmsiiliandemsiueais % of total)
Li@@ﬂ 17.74+0.80 15.25+1.21 16.45+1.16 17.32+1.19 13.09+1.70 ns
L‘ﬁaﬁdWﬂ 20.41+1.85 19.2+1.56 15.06+0.91 16.63+1.19 18.90+2.04 ns
Ausasarnuile (kg/cm?)
Lﬁaaﬂ 1.95+0.18 2.18+0.16 2.13+£0.19 2.20+0.28 2.53+0.16 ns
L‘ﬁaaﬂ‘v\lﬂ 2.66+0.16 2.68+0.19 2.55+0.30 2.49+0.31 3.16+0.24 ns

ANNSARN1SeRN A TUVBATDDN

DO 0.0144° 0.0158° 0.0159° 0.0190° 0.0268? %
D3 0.0459° 0.02745¢ 0.0335° 0.0219¢ 0.0346° **
D7 0.1385? 0.0787° 0.0724° 0.0641° 0.0908° %

o o

nnewe °° anadelusuiueuisnusiaaiulianuwansiuegedlitedAynisada (P<0.05)
ns laifiauuanansiusensitedAnnieada (P>0.05)

** (P<0.01)
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M157199 11 mamaﬁzé’f‘umﬂ%’%’wﬂwm@umwLLmﬂmaﬂumaaﬂwmvmﬂam%wmmawmaﬂﬁldLﬁa

gnsBuvIsTitisesuininafiunndeiu (9) Hedfy
318N13 BIMIAIUAN —
10 20 30 NNATH
wniala
gloditl  61.31°3.76  58.75%°x1.74  59.56°+1.34  64.88°:0.81  53.63°+1.04 *x
gy 67.81+1.31 69.06+2.41 68.94+2.37 71.06+1.47 67.50+1.22 ns
lodion  69.50°:1.59  64.062.01  67.94°x1.76  76.69°+2.04  72.44°°+1.34 **
FNUATUN
alofitl  382.69°+9.57  361.06°+6.46  430.62°+7.86  364.06™+6.38  350.00+5.52 **

Lagﬁm 340.44°+6.49  31531°+7.19  337.31%+9.17  289.94°¢10.41  285.06°+6.87 x*
lodey 278.56°+6.93  268.25°+6.05 279.69°+6.95 267.12°+8.09  230.62°+5.07 xx

ANFVRIIANE (mm)

glodit  0.806"+0.01  0.873°:0.01  0.775%0.01  0.834°+0.02  0.804°+0.02 **
Lyt 0.566°+0.02  0.632°+0.02  0.604°°+0.01  0.555°+0.02  0.582°°+0.02 **
lodey  0.299+0.01 0.479+0.11 0.329+0.01 0.355+0.02 0.3730.01 ns
Nufvesiala (mm?)

gledty  0.863+0.04 1.006+0.04 0.902+0.04 0.964+0.06 1.041+0.05 ns
ROV 0.516°+0.03  0.628°+0.03  0.629°+0.03  0.581°°+0.04  0.577%°+0.03 *
lodisn  0.277+0.01 0.393+0.08 0.302+0.02 0.249+0.01 0.293+0.02 ns

e AnadgluwwineuiidnusidsiuianuuansiaivegailedAgynieadis (P<0.05)

o o

ns laiflanuumananiusensitoddgnada (P>0.05)
* (P<0.05), ** (P<0.01)
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=

n1sMeaa 2 nMsAnenaszavvaInsiddalnadunsdnuandisnudanandnly Aunw

T4 wazdugiuinervesaldlulaly
Usuue1msing (nSu/av/dunnii)

PINNSANYIAINBEASIUAI9T 12 wunUSurase1unsnauluduenyin 1, 2, 3, 4, 5,

6 189 4 uaz 1 83 8 lunnnqunismeaedlifieuuwansneiuniaia

(P>0.05)

AN5199 12 HAVDITLAUNSITTNINADUNIENWANANNURBUSUIUBINSNNUNSTL/F/EdUA)

o

o onsBunididseaudnlnaduanssiu (%) Wedeity

et @A I
0 10 20 30 NGRE

1 125.35+9.79 133.22+7.01 134.41+7.20  135.12+9.08  138.39+11.02 ns

2 180.06+7.29 176.96+2.82  180.93+7.97  166.79+5.66 176.98+2.27 ns

3 169.48+16.67  158.28+4.72  166.23+3.65  154.81+3.34  155.35+9.05 ns

4 101.42+4.36 97.14+£5.12 108.75+6.16 98.63+4.19 112.39+10.61 ns

5 103.15+3.64  107.08+6.75  111.59+7.51 97.02+2.88 104.11+£3.60 ns

6 107.51+5.29 100.32+4.53  104.73+4.66 96.43+0.88 110.68+6.06 ns

7 107.75°+2.56  98.19°+5.18 11353°+7.27 86.92°+3.88  106.13°+6.04 *

8 103.46°£1.76  103.74°£359 104.85°+3.43  91.35°+3.18  106.16°+0.96 **

1-4 144.07+18.51 145.73+13.61 141.47+17.20 147.58+16.18 138.84+14.91 ns

5-8 105.47°£1.25 102.33°:1.95 108.68°+2.28 9293237  106.77°°+1.39 **

1-8 124.77+11.27 121.88+10.91 128.13+10.55 115.88+11.14  126.27+9.73 ns

vinon *° Anadslunuusuiisnysidstuianuuendstusgsiitioddymisada (P<0.05)

ns lufianuuanansiusegnsitedfnnieada (P>0.05)

* (P<0.05), ** (P<0.01)
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weludUAN 7 NUIINGUTLREIMIERIMITAIUANLAE NAUTLAEMER M BUNS N
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[ a
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N e a o s & & 1

NINFUIMALIMIEDIMTBUNIENTTIINABUNTENTEAU 20 WasiudotelidedAgdanns

a0 (P<0.01)ualiunnd199INNguMAEeAI801MTAIUANLALN AU TR I8 M TBUNT N

o w a

Inlnadunsensyau 30 Woesiduregsiivedrfymeadd (P>0.05) (15199 12)
nananly (%)

NNSAENYIFINLAAIIUATIS 1T 13 wudUesidudnandnlalunaannisnaasssae

o

damint 1 fe 8 llflanuuansnsiuegaiifudrdgmneadia (P<0.05) lunnndunmaaes

(%) |

AN5199 13 NAVDITLAUNTITNNNADUNTINWANAN URDHANAN LY (%)

gnsBunIsifiseRuinlnafiunneei (%) ey

Ui omnsAIuAY L

0 10 20 30 NEDR
1 79.82+4.81 81.43+8.95 84.18+3.35 82.14+7.01 78.87+4.48 ns
2 79.06+4.97 78.98+4.25 81.47+4.97 78.57+1.19 76.78+7.05 ns
3 80.41+2.81 78.75+4.26 72.56+4.59 80.06+2.63 82.44+1.97 ns
4 75.46+4.85 72.79+4.07 77.68+5.95 77.08+3.16 80.55+4.69 ns
5 68.82+4.53 66.13+4.16 72.14+4.68 72.92+2.97 77.97+4.92 ns
6 67.96+2.76 68.27+3.13 75.34+7.03 68.15+5.29 78.19+5.02 ns
7 60.49+2.46 62.74+3.52 70.43+4.94 61.53+2.69 65.09+4.98 ns
46.02+6.49 56.61+2.73 50.68+8.93 47.68+5.38 69.18+5.89 ns
1-4 78.69+1.11 79.66+1.21 77.99+1.84 78.97+2.52 79.46+1.08 ns
5-8 60.82+5.28 63.44+2.55 67.15+5.58 62.57+5.48 72.61+£3.27 ns
1-8 69.76+4.19 70.71+£3.11 73.06+3.61 71.02+4.11 76.13+2.09 ns

mnewn ns WilanuuwandnsiuetsledAgymeada (P>0.05)



a4

dnsnsilasuarvisidudnniinla

ANNITANEIRINLAAITUAISI9T 14 nuIdnsInasiasustnisidutndnlylu

o w

seewIan 8 duanivesnisveastiy lunnngunisveaedliianuuansnsiuegeditedAry

o

y19@86 (P>0.05)

M9197 14 wavesszaumsIFiInadunIRuanastusesnsInsUague v utminly

L o wsBwnEERdsEsuilnefiuansnaiu (%) iy

dUmut 9 MIAIUAY o

0 10 20 30 NINENH
1 2.32+0.19 2.44+0.18 2.36+0.11 2.48+0.29 2.61£0.19 ns
2 3.49+0.22 3.39+0.32 3.32+0.17 3.26£0.17 3.52+0.28 ns
3 3.22+0.38 3.04+0.27 3.51+0.28 2.93+0.10 2.84+0.19 ns
4 2.06+0.06 2.07+£0.09 2.12+0.05 1.96+0.09 2.01+£0.15 ns
5 2.35+0.09 2.48+0.31 2.37+£0.25 2.06+0.08 2.01£0.12 ns
6 2.44+0.16 2.19+0.06 2.17+£0.244 2.25+0.14 2.13+0.09 ns
7 2.69+0.19 2.41+0.21 2.54+0.36 2.21+£0.09 2.46+0.18 ns
3.87+0.86 2.88+0.13 3.22+0.61 3.15+0.34 2.35+0.17 ns
1-4 2.77+0.35 2.75+0.31 2.74+0.29 2.83+0.35 2.66+0.28 ns
5-8 2.84+0.35 2.49+0.14 2.58+0.23 2.42+0.25 2.24+0.10 ns
1-8 2.81+£0.23 2.61+0.16 2.70+£0.19 2.54+0.18 2.49+0.18 ns

o o

wnews ns Liflanuuanenesiusgaiteddgyyneads (P>0.05)

7

ALY

4.1 uwinla TudUana 2, 4, 8, 2 89 4 uaz 2 63 8 luynngunismaaeslifinay

U 1 a v o o aa 1 U n‘d‘ U ld‘ di’ 1
waneaiuegiliduddnvneadis (P>0.05) usludUniin 6 nqulEeameamMISAIUAY Way

1 f <

NauTLAEaR80 1M TUNS SRTT 1 InA B UNSER O, 10 way 30 Wesiwudiimiinlauinnia

q

1 4 < ]

NuTABIA801M1TBUNIINTT1 B unIoN 20 Wesidudedrelifodfydmiaada

¥
= db’ddy

(P<0.01) TudUn1ifl 6 fa 8 ngueMsBUNTERTINInedunIen 10 Wesidudiuminly
1NNINgueMTBUNTENTI N INABWNFEN 20 way 30 WeWudeltuddnydanaad
(P<0.01) usilsiumnsrsfunguamuauiagnguemsdunigniidnlnadunidi o LU@%L%W

(P>0.05) (AN51991 15)



a5

4.2 avilluuna ludUnma 2, 6 uag 2 81 8 Tunnngunisneaedddianuuwnneieiu

pgltpdAgyn1eeda (P>0.05)

A5199 15 wavessEauNsIgUlnadunsdnuanaeiuaedintnly (g) duliluung (%) wagmau

ulsveaudenld (kg /cm?)

Y%

L PWg o Bunigndseiudnlnafiuansnaiu (%) DEGRTY
dUn o
AIUA 0 10 20 30 VANGHE
vatinlal (g)
2 66.24+0.87  6824+1.01  66.82+1.17  6589+091  67.26+0.98 ns
i 65.47+091 65364090  67.25x1.11  6557+1.06  65.63+0.87 ns
6 64.55°+0.96  66.74°+1.04  66.16°+0.97  61.16°£0.88  64.50°+1.02 o
8 65156094  63.07+091  66.68+135  6390£1.05  62.79+0.99 ns
2-4  6586+0.63  66.80£0.69  67.00+0.80  6573x0.69  66.45+0.66 ns
6-8  64.85°+0.67 64.90°+0.79 66.42°+0.83  62.54°+0.70  63.66™+0.71 x*
2-8  6535+0.46  6596x050  66.73+057  64.14+051  65.96+0.54 ns
siluung (%)
2 14.59+0.23 4.59+0.26 4.56+0.26 4.5120.25 4.55+0.25 ns
i 4.78°+0.05 4.65°°+0.04  4.74°+0.05 4.55°+0.07  4.65"°+0.05 *
6 5.05+0.06 5.11+0.06 5.07+0.06 5.16+0.07 5.17+0.06 ns
8 5.23°£0.05 479°40.04  521°+0.04  4.89°+0.09  4.98°+0.05 o
2-4  4.68%+0.04 4.62°+0.03  4.65°+0.03 453°+0.05  4.59°°+0.03 *
6-8  5.14°+0.04 495°+0.04  514°+0.04  503™x0.06  5.08°+0.04 o
2-8  4.91+0.03 4.78+0.03 4.89+0.03 4.78+0.04 4.84+0.03 ns
Anuudavaaldenlyd (kg /cm?)
2 3.30+0.18 3.32+0.14 3.33+0.15 3.16+0.18 3.27+0.15 ns
i 3.3520.19 2.89+0.22 3.05+0.16 3.08+0.16 3.38+0.16 ns
6 3.21+0.17 3.14+0.18 3.06+0.15 2.93+0.15 2.98+0.15 ns
8 3.96°+0.14 356+0.12  3.04+0.15 3.42°°£0.17  3.30™+0.18 **
2-4  3.30+0.13 3.11+0.13 3.19+0.11 3.12+0.12 3.32+0.11 ns
6-8  3.58°+0.12 3.35"+0.11  3.05°+0.11 317°+0.12  3.15°£0.12 **
28 3.06+0.09 3.30+0.09 3.12+0.08 3.14+0.08 3.23+0.07 ns

wnewe *° Anadelusuiueulsnusiaiulinnuwansiaiuegn el

o

ns lufianuuanansiusensitedfnmieada (P>0.05)

* (P<0.05), ** (P<0.01)

gdAyNeEdF (P<0.05)
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NIMNFUINALIAIEDINITBUNIEN B9n19ana
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|
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9

o aa

LiJEJiL“UUG]EJ‘EJNiJUEJﬁ’]ﬂiU‘V]’Nﬁ (P>0.05) (miww 15)
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a a faa
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LY

e en19adi (P<0.01)
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LwﬂaiﬁmmLmnmaﬁuﬁ’mduﬁLﬁmé’aammiaumﬂ FINABUNSEN 10 Wodifuragadl
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JudrAgyneans (P>0.05)

=
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naapdbiiiauwansnenuegeldedrAynieada (P>0.05) TudUun1ii 2 nauiideanie
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a A db‘ddy

mmsmuamﬁmmmiwﬂfjumammammsaumw 1LNABUNTEN 0, 20 uag 30
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A1519% 16 HAYBITEAUNISITINIINABUNIINLANFAINURBAUNLIYBLUFBN M (Mm) kaen

Haugh unit

1915 D1YSDUNIINTTLAUTINATLANANSA U (%) Yode

U9 -
AIUAY 0 10 20 30 n9ad

ANuruIvesLUFenly (mm)

2 0.3755° 0.3503" 0.3623% 0.3592° 0.3506" o
q 0.3640 0.3660 0.3508 0.3495 0.3710 ns
6 0.3444 0.3520 0.3334 0.3394 0.3407 ns
8 0.3998° 0.3761° 0.3728° 0.3886™ 0.3737° *
2-4 0.3698 0.3597 0.3566 0.3544 0.3608 ns
6-8 0.3721 0.3641 0.3531 0.3639 0.3572 ns
2-8 0.3709 0.3583 0.3548 0.3592 0.3609 ns
Haugh unit

2 81.92+1.65  7557+2.14  7878+1.82  78.36+184  81.06+1.93 ns
q 84.92+1.36 79.39+1.5 80.24+1.96  81.27+1.70 82.25+2.15 ns
6 85.54+158  81.23+156  84.03+1.72  84.09+1.33 87.23+1.29 ns
8 88.69+1.32  86.47+2.63  8366+1.76  86.67+2.01 90.43+2.72 ns
2-4 83.42+1.08  77.48+1.32  79.51+1.33  79.82+1.26 81.66+1.43 ns
6-8 87.1241.04  8385+1.55  8384+122  85.38+1.21 88.83+1.51 ns
2-8 85.27+0.77  80.85+1.11  81.68+092  82.59+0.91 84.59+1.05 ns

e AnadgluwuineuiidnusndsiuianuuansaiveeailifedAgynieadis (P<0.05)

v o W

ns lafiauuansnsiusensiltedfgneada (P>0.05)
* (P<0.05), ** (P<0.01)
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1 Inadunid 0%

17 Inndunsd 10%

AN 2 NAYDIDIMISVINADINDFVDILULAY

21915AUAN

1 Inndunsd 20%

48

1 nndunid 30%

A19199 17 HaT0IsEAUNISITUlnAdunssNuAnA1siuRedvesliune uasduesudonly (% Light)
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i 7.50°+£0.12 1.18°+0.07  229°+0.13  350°0.15  5.00°+0.19 *x
6 7.78°£0.18 1.11°40.06 2.75°+0.12 3.75°40.22 5.82°+0.19 *x
8 8.36°+0.18 1.61°£0.09 2.32°+0.17 4.36°+0.29 6.29°+0.21 *x
2-4 7.95°40.11 158°+0.10  2.84°:0.13  4.52°+0.21 6.05°+0.18 **
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6 25924094  27.25:0.66  26.39+0.72  27.25+091  26.91+0.84 ns
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81T 9IITAIVAY _—
10 20 30 NINADA
wiala
glofitll  43.56°+0.79  53.13°+1.81  49.25°%1.32  47.2541.00  51.69%°+0.67 **
1gilu 57.94°+2.29  5844°+125  49.44°+082  50.88°+0.88  51.50°+0.90 o
Toldou 55.81+1.39 57.75+1.65 57.63+2.70 57.44+1.17 62.38+2.19 ns
AU
glofitf  321.38°+8.67 306.00°+6.04  375.12°+3.79  266.69°+13.11 285.31%+7.17 **
Lyt 224.19°+839  254.75°+8.05 265.00°+12.33  215.44°+8.17  222.50°+9.32 *x
lodon  195.12%°+577 208.69°+5.19  208.62°+6.72  181.81°+4.09  188.50°+5.05 *x
ANUGeLIaaa (mm)
gloditl  0.622°+0.02  0.644°+0.01  0.701°+0.01  0.5390.02  0.654°+0.02 **
1t 0.405°+0.01  0.484°+0.01  0.504°+0.02  0.413°+0.02  0.408°+0.01 *x
Todou 0.291°+0.01  0.259°¢0.01  0.309°+0.01 0.305°+0.01 0.340°+0.01 *x
fufiwodiala (mm?)
gloditl  0.812°°+0.05  0.729°+0.03  0.885°+0.05  0.636°+0.04  0.816™+0.04 **
REVE 0.374°+0.03  0.498°+0.02  0.553°:0.04  0.426°:0.03  0.332°+0.01 **
Todey 0.249+0.01 0.191+0.01 0.224+0.02 0.194+0.01 0.267+0.05 ns
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ns laifiauuansnsiusensitedfgnieada (P>0.05)
* (P<0.05), ** (P<0.01)
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