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ATCHARA INTHAMNU : EFFECTS OF ENRICHMENT WITH
CHOPPED FRESH NAPIER, NAPIER SILAGE, AND NAPIER PELLET
ON BEHAVIOR AND STRESS OF SOWS IN INDIVIDUAL STALLS.
THESIS ADVISOR : ASSOC. PROF. PONGCHAN NA-LAMPANG,

Ph.D., 88 PP.

STEREOTYPED BEHAVIOR/FEEDING MOTIVATION/CORTISOL HORMONE

/PREGNANT SOWS

While the usual restricted feeding level and the use of individual stalls during
gestation are adequate for maximizing economic perfofmance and avoiding obesity
which may affect the health of the sows, it might not fulfill their behavioral needs.
Hunger and stress are not good for their welfare. An alternative way of satisfying their
hunger while maintaining the sows on a restricted energy supply is to provide fiber
diets. The aims of this study were to investigate the effects of chopped fresh Napier,
Napier silage, and Napier pellet for indicated stress. The supplement of the three
kinds of Napier grass indicated the level of the general behavior and posture of sows
in gestation during the day. It was found that there was a statistically significant
difference to the control group. Between estrous cycles, the pregnant sows were given
a supplement of 3 kinds of Napier grasses that decreased stereotyped behavior and
feeding motivation, which was better when compared with the control group. The
cortisol hormone level (ng/ml) of chopped fresh Napier has a significant duration
period of 12 weeks for pregnant-weaning. Treatments were 1) Control

(221.73£31.16), 2) chopped fresh Napier (104.91+21.27), 3) Napier silage



(155.98+32.05) and 4) Napier pellet (155.73£22.30). The number born alive, number
of weaning, average birth weight, average weaned weight, conception rate, backfat
thickness at farrowing, and backfat thickness at weaning showed no differences when
compared to other treatments. In conclusion, chopped fresh Napier reduced
stereotyped behavior, feeding motivation, and was effective in reducing cortisol

hormone in sows. This indicated improved welfare for the sows.
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Control 9.23+0.56b  5.96+0.88b  3.64+0.45¢c  2.56+£0.25a  10.46+1.93  8.58+0.75b  3.70+0.29b
Fresh 8.73£0.53b  3.77£0.49a  2.47+0.31b  3.51+0.27b  11.48+1.77 6.98+0.57ab  4.41+0.35bc
Silage 9.26+0.60b  3.89+£0.50a  2.87+0.41b°  2.53+0.27a  11.51£1.87  7.72+0.63b  4.63+0.34c
pellet 7.10+0.54a  3.18+0.54a  1.1740.27a  2.37+0.28a  11.79+£2.05 = 5.80+0.60a  2.81+0.27a

[ [

Mg s a b ¢ sy 1aIaANIzAUANNIANAI P<0.05

UNGNI I UBIITOH AN
2
1) Mm3Aethn (Chewing)
ARUAIUAY (9.2320.56%) gannquiasunaudlosdaia (7.10£0.54%) od14dl
Hodeny
2) M3nandn (Bitting)
NENAIUAN (5.96+0.88%) ganinguiasung uuilosandy (3.77£0.49%) ngu

&%

a 9 = 4 1 a 9 = o [~} 1 =
Lﬁillﬁiyuulﬂﬂiﬁuﬂ (3.89+0.50%) uazﬂqmaiuwtyumﬂﬂﬁaﬂmﬂ (3.18+0.54%) 98194
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W IAUN A
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3) M3QUAUALBN (Rooting)

NRUAILAY (3.64£0.45%) gennquiasunapiuitlosaadu (2.47£0.31%) nazngu

¥ o w

a 9y A oy I [l
dFurauilesoaa (1.17£0.27%) odlied iy nana
4) M3NUIN (Drinking)

NRUAILIAN (2.56£0.25%) mnnnauasunauilesaady (3.5120.27%) od1all

5) MINUBINIT (Feeding)

[ 1

1 1 aa 1 a 9 4 LY 1
UliJ‘WUﬂ’NlILmﬂ(ﬂN‘ﬂNt’fﬂ@]ﬂlﬂﬁﬂ@ﬂﬂ’)ﬂﬂhﬂﬂ ﬂai\l!ﬁ'illﬂﬂluﬂuﬁjﬂiﬁﬂﬁﬂ nauy

Q

a 9 =) Jd @ 1 a 9 ~ =] 1 v o w
Lﬁﬁﬂﬂiyuu&ﬂﬂiﬂﬂﬂllﬁ%ﬂﬁqllLﬁiMWiUu'l!ulﬂflﬁf]ﬂmﬂﬁ]ﬂ'N HYTINTY

5

6) N13%1191%i13 (Foraging)

[ U

1 1 an 1 a 9 4 1Y 1
UliJ‘W‘]Jﬂ’NlIL!,G]ﬂG]N‘V]NE‘T’LW]"U’E'Nﬂquﬂlﬂﬂhﬂﬂﬂahlﬁiuﬁi}jnu!ﬂEJi’ﬁﬂﬁ“]_l nauy

Q

A 9 =1 I'4 Y] 1 =y 9 = o <3 [ ¥ o w
mswmu”n,mﬂﬂimmmxﬂ’qmmswmunu!,ﬂﬂsammaﬂn Uy

7) MIA13D (Exploration)

AQUAIUAY (8.58+0.75%) gandnauiaiuvianuilosdadia (5.80£0.60%) ot1edl

v 9
M1 4.2 WRANTIUA 9 Vo gns Tugdees 4 dan

Treatment Chew Bite Root Drink Feed Forage Explore
Control 10.28+0.67b  1.70£0.39a  2.10£0.28b  2.13+0.22  10.19£1.94  6.91+0.59b  7.44+1.34
Fresh 7.68+0.68a  3.36+0.51b  2.16+0.36b  2.71+0.60  10.40+1.88  6.17+0.62ab  7.25+1.53
Silage 8.83+£0.55ab  1.94+0.38a  1.73+0.26ab  2.07+0.26  10.46£2.00 5.21+0.52a  6.39+1.35
pellet 7.50+0.60a = 2.28+0.44ab ~ 1.08+£0.20a  3.24+0.71 ~ 10.77£2.02 5.96+0.57ab  7.59+1.92

o/ o @ [

WINEYA : a b VA IAYNNADANTZAVANUUANAIL P<0.05

wignswates 4 dans
1) msiagthn (Chewing)
AUAILAY (10.28+0.67%) ganinguiaiuvg uuilofaady (7.68+0.68%) uaz
nquiasuvauulesdadia (7.50£0.60%) adneiiisddymaeada
2) MmInanen (Bitting)

NUAILAN (1.70£0.39%) Annguaiunauuilosaady (3.36£0.51%) 0d14il
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3) M3QUAUALBN (Rooting)

ARUAILAN (2.10£0.28%) aandnguiasuvg uuillossaiia (1.08£0.20%) a1l

4) M3NUIN (Drinking)

o 1 a 9 t(]ﬂ_] 4 [ 1

Linuanuuanaennadavesngualruquiunguasurg uuilesaady ngu

q o Q

a 9 =1 I'4 Y] 1 =y 9 = d v <3 [ v o w
Lﬁiuﬁﬂlﬂlulﬂﬂﬁ‘mJﬂ!LﬁxﬂqmﬁimﬁﬂlﬂlulﬂEJifJﬂl,iJﬂ’f)fJN Uy
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5) MINUBINIT (Feeding)

1 1 aa 1 [ 1 a 9 4 LY 1
UliJWUﬂ’NﬂJLmﬂG]N‘V]NﬁﬂG]*U’ENﬂquﬂ’)ﬂﬂhﬂﬂﬂﬁhlﬁiﬂﬁﬂﬂlu&ﬂEJiﬁﬂﬁ“]_l nauy

a o a

a 9 =) Jd @ 1 a 9 ~ ] ] v o w
Lﬁﬁﬂﬂiyuu&ﬂfJTVi?Jﬂ!Lﬁ3ﬂqmlf’fim’ﬁﬂlﬂlutﬂﬂﬁ@ﬂmﬂ@fﬂ\? HyaIny

6) N13%1191%i13 (Foraging)

ANAILAY (6.91£0.59%) gandinguaiuvg nuiowiin (5.2120.52%) od1adl

7) MIA13D (Exploration)

1 1 an 1 @ 1 a 4 [ 1
lliJW‘Uﬂ'JHJLL@]ﬂ@ﬂ\iﬂ?\‘]ﬁﬂ@ﬂlﬂﬂﬂﬁ]ﬂﬂ’)ﬂﬂlﬂﬂﬂﬂQNLﬁ'ﬂJﬁiﬁJTLuﬁd_lfJiﬁﬂﬁ”ﬂ IGEY
a 9 =1 o Y] 1 A 9 = d v <3 [ @ o w
Lﬁﬁllﬁﬂ]u”llulﬂﬂﬁﬁilﬂ!m$ﬂﬁ]ﬁJLﬁii\lﬁﬂlﬂlulﬂfﬁ@ﬂmﬂ@fﬂﬁ Uy
d‘ a 1 1 1 q’j 9 [ 4
19197 4.3 NHANTTUAN 9 ﬂl@ﬂllﬁJQﬂiiu%ﬁ\?ﬂﬁﬂﬂﬁ 8 ﬁﬂmw
Treatment Chew Bite Root Drink Feed Forage Explore
Control 9.38+£0.68b  2.01+£0.38  2.19+0.31  2.904+0.66  10.74+1.91 6.94+0.57b 6.82+1.30
Fresh 3.61+£0.45a  1.70£0.30  1.70+£0.29  2.96+0.72  12.31+2.18 3.89+0.41a 5.31£1.47
Silage 6.33+0.65ab  2.22+0.36  2.22+0.31  2.13+0.35 11.98+1.95 = 4.75+0.57a 6.02+1.57
pellet 8.77+£2.11b ~ 2.01+0.45  2.01+0.32  3.12+0.85 = 10.46+1.86  3.86+0.57a 6.94+2.07

o w [

HWINeHe : a b NieAIAYNNATANITIAUANVUANAW P<0.05

v g.’l t4 U d
UNGN3IAIND4 8 a1l
z .

1) m3sAethn (Chewing)

NUAIUAY (9.38+0.68%) ganingquiasunguuilesaad (3.61£0.45%) 0d14i

2) MInanen (Bitting)

(% 1 a 9 t‘ﬂ o % 1

Linuanuuanaennadavesngualtuauiunguiasura uuidlesaadu nqu

Q g Q

a Y A Jd @ 1 a £ A doy 1 v o w
Lﬁﬁuﬁi}lﬂmlﬂEli‘l’iﬂJﬂLLazﬂ%]lJLﬁ‘iiJﬁiUu%uL‘iJEli’E)ﬂ!ﬂJﬂf)ElN Uy
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3) M3QUAUALBN (Rooting)

o ' 4 o 1

linuanuuandnnuaddvesngualruausunguasuvag uudlosaadu ngu
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G ALIY

[

a Y A Jd @ 1 a Y A do I
Lﬁiﬂﬁﬂlﬂlﬂlﬂﬂiﬂllﬂuﬁ%ﬂquLﬁill‘ﬁf,gnulﬂﬂi’E]ﬂUJﬂE]EJN

4) M3NUIN (Drinking)

o 1 a 9 t(]ﬂ_] 4 [ 1

Linuanuuanaennadavesngualruquiunguasurg uuilesaady ngu

q o Q

a 9 =1 I'4 Y] 1 =y 9 = d v <3 [ v o w
Lﬁiuﬁﬂlﬂlulﬂﬂﬁ‘mJﬂ!LﬁxﬂqmﬁimﬁﬂlﬂlulﬂEJifJﬂl,iJﬂ’f)fJN Uy
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5) MINUBINIT (Feeding)

1 1 aa 1 [ 1 a 9 4 [ 1
UliJ‘WUﬂ’NlILmﬂ(ﬂN‘ﬂN’(?fﬂG]GU’ENﬂﬁiJﬂ’)“lJﬂiJﬂ‘UﬂﬁiJlﬁ‘iiJ‘l’Tﬂﬂlumﬂiﬁﬂ’(ff“ﬂ Nl

Q 13 Q

miuwmumﬂﬂwmua ﬂﬁiJL’é’fiiJ’l’TﬂﬂL‘Lll,ﬂﬂﬁ@ﬂm@flﬁlN Hedat

g

6) N13%1191%i13 (Foraging)
NRNAIUAN (6.9420.57%) ganinguiasung uuilofaady (3.89£0.41%) ngu
a 9 = 4 % T a U =) d o <3 1 =\
sy ulesnilin (4.75+0.57%) vagnguiasungyuuilosoniiia (3.86£0.57%) 06191

[ aa

Had1AUNINa0n
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7) MIA13D (Exploration)

] 1 Aaa U [ U a 9 4 [ U
lliJW‘Uﬂ’ZﬂllLL@]ﬂ@N‘ﬂNﬁ’ﬂWIJ?NﬂZ]?Jﬂ’J‘]Jﬂ?JﬂUﬂqnLﬁﬁuﬁi}_ﬂlu!”]d_lﬂiﬂ’ﬂﬁ"ﬂ IGEY
a 9 | J @ 1 a Y ~ ] ] v o w
L’ﬁill‘ﬁfg“ulﬂEl‘i“l’iiJﬂ!LﬁZﬂqulﬁim‘ﬂﬂlﬂ!ﬂlﬂﬂiﬁ]ﬂm@’E)‘(’JN Uy
d‘ a 1 ] 1 u’j 9 [ 4
19190 4.4 NHANTTUAN 9 mmzmqﬂﬂumammm 12 dlenit
Treatment Chew Bite Root Drink Feed Forage Explore
Control 10.12+0.57c  3.98+0.52b  3.80+0.39b  2.56+0.19b 10.28+2.01  7.68+0.52b  4.10+0.40b
Fresh 3.67+0.43a  1.51+£0.31a  1.70+0.29a 1.63+0.19a 13.92£2.39  3.33£0.43a  2.78+0.31a
Silage 5.28+0.50b © 2.50+0.46a  1.76+0.29a 1.82+0.21a 12.6942.07  4.63+0.59a  3.12+0.30a
pellet 2.96+0.38a  2.04+0.41a -~ 1.94+0.38a 1.88+0.22a 13.15£2.11  4.41+0.62a 2.78+0.34a

[

Mg s a b ¢ Wisd YN 1aaaNszAuANUIANAI P<0.05

v o £ v d
HNFNIAIND 12 ﬁ‘lJﬂ"I‘ﬁ

1) M3tAe1n (Chewing)

AUALAN (10.12£0.57%) gandnguiasunauuilofaady (3.6740.43%) ngu

Aa 9 =) 4 @ [ a 9 =Y d o <3 1 =\
Lﬁiumynmﬂﬂiﬁuﬂ (5.28+0.50%) LlﬁgﬂﬁjmlﬁﬁﬂﬁfQHULﬂEl'i'ﬁ]ﬂLllﬂ (2.96+0.38%) B819U

o [ aa

Had AN Nana
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2) MInanen (Bitting)

1 4 o

NRUAILAY (3.98+0.52%) gennguiasung uuidesaady (1.5120.31%) nqu

a q

4 %

a 9 ~ U a 9 = J v <3 1 =
Lﬁmwaﬂmﬂﬂiwuﬂ (2.50+0.46%) uazﬂqmmuwmumﬂﬂiamm (2.04+0.41%) 819U

v v

Hod AN 1Na0n
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3) MIQUAUADN (Rooting)
J [

NAUAILAN (3.80£0.39%) gannguasuruudlesaady (1.7040.29%) ngu

a 9 = 4 @ 1 a 9 =) Jd o 1< 1 =
Lﬁiuﬁmilulﬂﬂiﬁﬂﬂ (1.7620.29%) Lmzﬂqmmuwmumﬂﬂiamm (1.94+0.38%) ©819)

4) M30UI (Drinking)

1 4 o

NAUAIUAN (2.56£0.19%) gannguiasurg uuilosaady (1.63+0.19%) ngu

a

a 9 =~ 4 o ' a 9 =y d v < 1 =\
mmwmuugﬂﬂiwm (1.82+0.21%) uazﬂqmmuwmumﬂﬂiamm (1.88+0.22%) 819U

Y v aa

gAY NADA
5) M3NUDINT (Feeding)

Tinuanuuanarandnavesngualuguiunauasurg nuidlegadyu nguedsy

SIS [

9 = @ 1 a 9 = [ <3 1 o
Wﬂ]u”llulﬂfJ‘ViiJﬂl!ﬁ$ﬂqulﬁﬁNWﬂJTLHLﬂﬂ@ﬂlﬂﬂ@ﬂ?ﬁﬂﬂﬂﬁ?ﬂﬂ]

g

6) N1311191%113 (Foraging)

1 4 o

NAUAIUAN (7.68+0.52%) gannquiaiuvauuitlosaady (3.33+0.43%) ngu

a

a 9 ~ 4 o J a 9 ~ J v < ll ~
sy uesnin (4.63+0.59%) tagnguiasuna uuAlosoala (4.4140.62%) 08193
s AYNIaDn

7) M391339 (Exploration)

NENAIUAN (4.10£0.40%) ganinguiasung uuilosaady (2.78£0.31%) ngu

a q

=~ s @

asuvauuilesviln (3.12£0.30%) nayaguiasunauuilossadia (2.78+0.34%) 8614l

s AYNIADA

] 9
a 1 1 1 o @ 4
ﬂ"li”lﬂﬁ 4.5 NHANTTUAN 9 ﬂl@ﬁlluﬁﬂiiu%’)iﬁﬂﬁ@ﬁ 13 ala

Treatment Chew Bite Root Drink Feed Forage Explore
Control 8.9540.92c  4.14+£0.60b  3.95+£0.54b  2.2840.19 8.40+1.72 6.70+0.61b 3.05+0.33
Fresh 2.53+3.67a 1.85+0.35a 2.04+0.36a  1.82+0.18 13.1242.13  3.244#0.41la 2.87+0.32
Silage 4.60+0.93b  2.38+0.45a 2.31+0.37a  2.00+0.19 11.36+1.87  3.61£0.49a 3.09+0.29
pellet 2.56+0.34a  1.88+0.34a  1.79+0.35a  2.13+0.20 12.16£2.00  3.12+0.42a 3.39+0.38

[

HINEIHA s a b ¢ WHBAAYNNADANIZAVANVUANAIN P<0.05
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v ?J Y U d
UNNIAINDY 13 a1l
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2) MInanen (Bitting)
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3) MIQUAUADN (Rooting)
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a 9 = 4 % 1 a U = Jd o <3 [l =\
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4) M30UI (Drinking)
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5) M3NUDIN13 (Feeding)
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Lﬁiﬂ\lﬁﬂﬁlulﬂﬂiﬂhﬂlmzﬂqulﬁii\lﬁﬂlﬂlulﬂﬂiE]@LQJ@'E’)EI'N Hya1ntY
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6) N1311191%113 (Foraging)
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WedAgn1ana

7) M3a91539 (Exploration)

1 1 aa 1 @ 1 a J o 1
UlﬂJ‘W‘]Jﬂ’NlILmﬂ@]N“ﬂNt’fi‘lG]"lJfNﬂ’qnﬂ’)ﬂﬂhﬂﬂﬂﬁulﬁ‘in‘l’ii{ljnumEJiﬁﬂﬁ“ﬂ ngy

(] 9 a

a Y = A 1 a 9 A doy I 1 v o w
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q‘ a 1 ] 1 [ 4 dy
TN 4.6 NHANTTUAN ) “IJ@\‘lllllfIﬂiiu"]f'N 17 davi (!aﬂﬂ@‘ﬂ)

Treatment Chew Bite Root Drink Feed Forage Explore

Control 8.33+1.46b  3.18+£0.56b  3.33+0.60b  1.51+0.18  7.59+1.57 4.17+0.60b  2.38+0.30b
Fresh 1.304+0.29a 1.894+0.36a 1.98+0.37a  1.85+1.82 12.01+1.96 2.38+0.37a  2.13+0.27ab
Silage 3.64+0.93a 1.9440.39a 1.88+0.78a  1.79+0.19  9.44+1.79  1.98+0.32a 1.48+0.20a
pellet 1.82+0.32a 1.73+0.34a 1.73+0.34a  1.76+0.18  10.09+1.71 1.79+0.28a  2.81+0.33b

SIS % v

Mg s a b VEdAYNNAdANTZAUANNUANAIN P<0.05

[y d 2
uxgns 17 danvi (Beegn)

1) M5tAeI1n (Chewing)

NRNAIUAN (8.33+1.46%) gandinguiasung uuilosaady (1.30£0.29%) ngu

a q

a 9 =~ 4 % 1 Aa 9 = J v < 1 =
MUl N (3.6440.93%) uaznguiasuva U asoama (1.82+0.32%) 98193
yaAYNNADA

2) M3nanan (Bitting)

NENAIUAN (3.1820.56%) gananguiasung uuillosaady (1.89£0.36%) ngu

4 %

a 9 = 1 a 9 = Jd o <3 [} =\
Lﬁimﬁm%ulﬂﬂiﬁhﬂ (1.94+0.39%) LLﬁ$ﬂZ]3JLﬁi§JWﬂJTLuL‘]JfJ'iE]ﬂLiJﬂ (1.734£0.34%) 98194
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4) M30UIN (Drinking)
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6) N13%1191%113 (Foraging)

NENAIUAN (4.1720.60%) gannguiasung uuilosandy (2.38£0.37%) ngu

a

Aa 9 ~ 4 o 1 Aa 9 = v < ] ~
Lﬁill‘l’iﬂJ”lL‘L!!‘]JEJiﬁllﬂ (1.98+0.32%) uamqmﬁmwaﬂmmﬂﬂﬁamm (1.794+0.28%) 88134



32

7) M381339 (Exploration)
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5) MINUDIIT (Feeding)
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6) N13%1191%113 (Foraging)

NRNAIUAN (8.49+0.59%) gandnguiasung uuilosandy (6.1120.52%) nqu

Q

a U ~ 4 Y [ a 9 = J v < 1 =\
sy uulesniln (6.33£0.52%) uaznquiasuvauulesoania (5.18+0.48%) 081391
TydAgnana

7) MIA13ID (Exploration)

AAUAILAN (5.12+0.44%) gandnquiasunguuilossaia (4.01£0.27%) od1adi
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q‘ a 1 ] 1 [ 4 @
3199 4.7 WOANTIUAN 9 Vo gn Tuae 21 dilat Gewanluresouda’lil)

Treatment Chew Bite Root Drink Feed Forage Explore

Control 9.20+0.60b  6.39+0.67b  6.48+0.61b  2.75+0.21ab 9.20+1.62 8.49+0.59b  5.12+0.44b
Fresh 5.62+0.48a 3.89+0.51a  4.04+0.46a  3.33+0.24b 12.13+1.73 6.11+0.52a  5.22+0.38b
Silage 5.96+0.49a 4.07+0.49a  3.55£0.45a  2.44+0.22a 12.65£1.90 6.33+0.52a  5.12+0.3%b
pellet 5.31+0.43a  3.73£0.50a  3.12+0.45a  2.44+0.23a 12.41£1.98 5.18+0.48a 4.01+0.27a

SIS % v

Mg s a b VEdAYNNAdANTZAUANNUANAIN P<0.05

Y

a [ I = o A a [ A o A
nganssuan 9 unugulumsdanannuiadnavesudgns e ldwasanm
L ] 1 Y 1 1 o
aunginiuwanines 15 1y n131191M15 (forage) VeF i gnilinudean1se1ns ufe
A & dyt:-' 9 dy 9 a [l 1 a 9 ~ n'z
#1 Favnnwamsnaasstiiuteyaosaulumsdsziiumigns wunmsasurguuilosng
Y
3 ¥ila aananisusznIiutazanuivowans lauanatesiull luudazsiamsdsios
Y o Y a ! ! o 1 9 A 9
waz Idiuaueniidumsuaanganssuae q serangiuveunigns N lunanuan e ld
NIIDININTINTZUINIUVOWNIGNT VINHANITNUDINT (feed) LAZNITHIO NI (forage)
J a Jd A 1 a @ ] a [}
wu maasuvguIlesyiag1e 9 0.5 Alaniu ¥188A352821101N1INUINITVOILNNT
' 1 v Y
pon ldszuna 1 92T 1Tufo aAna1INTE I IUURULIENTALAZIZITNNIDINITONATY
v A 1 1
Tu 2 $2Tusaenmiu finai ldaaanuidenuisnazanunganinsenineiu 1d Fsawisn
] A A 1 usj 1 [l a I qu
Freua NN ueszeznardy o ua 1 laud lvanuiiiluszezeny Wunalnszesdunma
o‘/ A d‘ a 9J v o [ =
NeNIN WU Wenue1misd llnszimizeiisezvereeenuazaisudayaamii 1y
[ 2
nszimzuaza lddmdusgdadynu linaues (Read et al., 1994) nreldaniwmisideaiuy
v ' 9 a ddy = 1T @ = = 4’1
1n33 wugnsvzldnarlumsdvemsnsaive@edna v dssua 11.4 uiuaznsdlaodilo
apdu Uszuna 7.6 w1 FoildusawdandulunisAne1m13fia1g9 (Leeuw et al., 2008)
Y v
UBAINNU MINTIVFIaIMIHIeIsasar ld1¥iamsduems iz auunuy
4 (] v J 1 1 [ [}
gn3 14 MoA0UAUEIANABINITUDUIGNITUAZAANITNTNIUTAT MNNITZUIITUYDILL
1 s 3 4 ] 1o A . o A .
gns nuANUUANA 1Yo o IdUALI NS 1R ININTTH (Inactive) Hazit1nans sy (Active) Tu
1 ] qgj Y [ dy d'
UARZFNMITAINDL A9l (1151971 4.8)
UNGNIBIITONAN
1 4 d o A 1 1 a 9 =1 4 [
NQUAIVAY (30.10£4.04%) tlosiuaniinanssugannnguiasunguuilesaaduy

% @

(17.07+2.62%) wagnauasunanuilosdauia (18.54+2.80%) ad1ailiiod ey

9

o [ d
uNgnslurIefanes 4 dilav

1 I a3 d o a 1 ' a Y ~ ]
NANAIUAY (33.2844.76%) 1o Lﬁliue?lmﬂ%ﬂiﬁuqmmﬂqmﬁiuﬁqﬂmtﬂﬁl‘i@muﬂ

A o 3

(19.85+3.66%) 919N ad 1A
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mignslurenanos 8 daw
1 I 2 d o a ' ' a Y = J o
NGUAIVAN (24.5543.55%) lesiduaninanssugennguiasurgutlesaaduy

(15.54+2.43%) wagnauasunanuilosdauia (12.072.20%) ad1idod ey

9

v 1 g’J t% U d
!!NE’Iﬂ{lW]ﬁ’NﬂQ‘Y]ﬂQ 12 e

1 I 2 d o a 1 J a Y ~ J @
AQUAILAN (29.8043.49%) 1losiFudiinenssugennnquiasuvauuilesaady

a <

(15.6122.72%) nauasuvajuuidlosviin (17.1243.15%) vaznguasuna uuilosoadia

v o w

(12.42+1.74%) ag1aliad1n

u

v 1 g.’l 4 (%4 '
gmqnﬂumamﬂm 17 ﬁﬂﬂ]‘l"i

1 1 aa 1 1Y 1 a 4 o 1 a
VIJJ‘W‘Uﬂ’NllLmﬂﬁNﬂNﬁﬂ@ﬂJ@QﬂﬁqNﬂ’JUﬂNﬂ“UﬂEj}l!f’fiiJ‘i’iﬂjﬂ‘L!ﬁJﬂ5ﬁﬂﬁ‘ﬂ NRUIETY

v o w

Y A W 1 a Y A do 2 1
WEUUHHUJfJi’ViiJﬂU,ﬁ3ﬂﬁqillf’fﬁiJ’l’TﬂJU'ILULﬂﬂi@ﬂmﬂ@fﬂi HYAA

q‘ 1 1 [ 1 1 [ 4 ogj 9 [ 4
M19197 4.8 1/]1141\‘]331’?'3']\1'31!511@QLLNQ’ﬂﬁiu“BUQﬁ@NﬁN (© ﬁﬂﬂ']ﬁ) faned 4 8 12 dua

E4
17 da (:Aeegn) waz 21 dlansd Genaudssouda i)

Time Posture Control Fresh Silage Pellet

Inactive 69.90+4.04a 82.93+2.62b 70.20+4.40a 81.46+2.80b
0 week

Active 30.10+4.04b 17.07£2.62a 29.80+4.40b 18.54+2.80a

Inactive 66.72+4.76a 74.34+3.85ab 73.2844.26ab 80.154+3.66b
4 weeks

Active 33.28+4.76b 25.66+3.85ab 26.72+4.26ab 19.85+3.66a

Inactive 75.45+3.55a 84.46+2.43b 74.55+4.21a 87.93+2.20b
8 weeks

Active 24.55+3.55b 15.54+2.43a 25.45+4.21b 12.074£2.20a

Inactive 70.20+3.49a 84.39+2.72b 82.89+3.15b 87.58+1.74b
12 weeks

Active 29.80+3.49b 15.61+2.72a 17.12+3.15a 12.42+1.74a

Inactive 87.98+2.69 90.15+£2.13 90.66=1.90 91.11£1.74
17 weeks

Active 12.02+2.69 8.85+2.13 9.34+1.90 8.89+1.74

Inactive 69.60+3.36a 78.13+2.97ab 73.18+3.74ab 81.46+2.31b
21 weeks

Active 30.40+3.36b 21.87+£2.97ab 26.82+3.74ab 18.544+2.31a

[

WINEIHe : a b ¢ WieAIAYNNADANIZTAVANVUANAI P<0.05

v 1 33 tY (Y] d
uuqnﬂum\‘im‘nm 21 dlanvi

U 4 d o a 1 ' J a Y ~ ]
NANAIUAN (30.40+3.36%) Lﬂ@ﬁ!“]ﬂu@]‘ﬂ”Iﬂfl]ﬂi51]'L:‘Nﬂ?TﬂqulﬁﬁNﬁmTLulﬂﬂi@ﬂ!ﬂJﬂ

@ o w

(18.54+2.31%) 081911iad19
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ﬂTD'uIJJLLﬁf’Nﬂ‘i]ﬂiﬁiJGlJfNLlJJQﬂ'ﬁL‘]JUﬂWTU\TUfJﬂﬂQﬂ'J"IiJWQW@Gl% llﬂﬁualﬂﬁ\ﬁﬂ‘ﬂslﬂ\i UliJ

a 9 ~

9
1 a 1 d @ a 1
ﬁllﬁﬂﬂﬂi%ﬁ?ﬂquﬁﬂﬂ'mgl}f)\‘]ﬂ'lﬁl.!ﬁﬂQWi]ﬂﬂiiﬁJGlﬂ €] WUIN Mstasunauosng 3 ¥ila 378

o

o  w

a 1 1 1 1 Aaa 1 % ] [ 4
aﬂﬂ%ﬂﬁﬁuﬂlﬁ]\‘lLWQﬂi !W]lliJWUﬂ’JUJLLﬂﬂ@]NVINﬁﬂﬂ@fJNﬁufJﬁ']ﬂﬂﬂuG]f’N 17 ﬁ‘ﬂﬂﬂ’i
gﬂ' I~{ [ t;‘ d! 1 9 1 [} 9 1Y 1
mmmmﬂummmgﬂ«muuqm%zTmaamauﬁlwtyﬂumiuauiwuugmmzuauwmau
4.1.2 wamsuaquﬁmsumsﬁwﬁ (stereotype behaviour) ﬁummiqnﬂwﬁuie
wandsenanlulaseudalyl
Y 1 2
MILAAINDANTINNMINIET Fadszneudlenmsifedtn msianen N1squALABN
a o oy 1 L 4 a o g}
UAZHATIVUBINGANTIUNTITINIH W°]Jﬂ’3111Lmf‘l@]N‘U’ENL‘]J’E)iL“If‘Lmﬂ”lillﬁﬂ\in]@]ﬂiﬁ‘lJﬂﬁﬂ”l“]ﬂ

L} 1 U dy li'
Tuganaia 9 AU (M1TNN 4.9)

v Y
M9 4.9 woAnssumMsngveuignIveTenaudssonaylulesoudall

week Trt Chewing Biting Rubbing Total stereotype

Control 7.92+1.39 1.94+0.72 1.80+0.40ab 11.67+1.98

Fresh 8.33+1.27 3.06+0.75 3.19+0.68b 14.58+2.44

o Silage 8.89+1.30 2.50+0.76 2.08+0.72ab 13.47+2.21
Pellet 7.08+1.12 1.53+0.63 0.97+0.47a 9.58+1.79

Control 7.50+0.99 0.56+0.43 1.25+0.48 9.30+1.42

Fresh 8.06+1.40 2.22+1.04 1.39+0.70 11.67+2.35

! Silage 8.75+1.08 1.39+0.53 1.81+0.63 11.94+1.81
Pellet 5.69+1.23 0.97+0.51 0.69+0.35 7.36+1.58

Control 7.92+0.96¢ 0.56+0.43ab 1.25+0.48ab 9.72£1.37c

Fresh 1.53+0.57a 1.25+0.52ab 2.64+0.78b 5.42+1.20ab

’ Silage 5.42+4.59b 1.53+0.45b 2.08+0.66b 9.03£1.47bc
Pellet 3.61£0.96ab 0.28+0.19a 0.28+0.19a 4.17+1.10a

Control 9.7240.92¢ 4.31+0.86b 4.03+0.80b 18.06+2.19¢

Fresh 2.50+0.70a 0.56+0.26a 1.53+0.45a 4.58+0.92a

? Silage 6.11£1.06b 1.39+0.53a 1.39+0.44a 8.59+1.36b
Pellet 3.75+0.83ab 0.42+0.23a 0.28+0.19a 4.4440.98a

Control 5.69+1.16b 2.2240.74b 1.67+0.53b 9.58+1.93b

Fresh 1.81+0.66a 0.56+0.26a 1.11£0.38ab 3.47+0.84a

o Silage 4.17+1.03ab 0.42+0.23a 0.56+0.33a 5.14£1.10a

Pellet 2.78+0.69a 0.56+0.26a 0.42+0.23a 3.75+0.88a
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v Y
M99 4.9 wpAnssuMIREveuignIvNseraudIsonaylulesoudall (so)

week Trt Chewing Biting Rubbing Total stereotype

Control 4.17+1.14¢ 0.42+0.31 0.42+0.31 5.00+1.20c
Fresh 0.28+0.19a 0.14+0.14 0.14+0.14 0.56+0.33a

17" Silage 2.64+0.85bc 0.14+0.14 0.140.14 2.92+0.86bc
Pellet 1.25+0.44ab 0.28+0.19 0.28+0.19 1.810.53ab
Control 8.61+1.39b 2.64+0.66 3.61+0.83b 14.86+2.14b
Fresh 6.39+1.17ab 2.36+0.68 3.05+0.69b 11.8142.30ab

2L Silage 5.55+1.11ab 2.080.69 2.22+0.69ab 9.86+2.18ab
Pellet 4.44+0.82a 1.530.63 1.11+0.48a 7.03+1.56a

wnerd:a b cu UledAw ﬂ?ﬂﬁﬂ@ﬂi”ﬂﬂﬂ’ﬂhll@ﬂﬁ%‘i P<0.05
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(3.7520.83%) DE19NBTIAYNNADA
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4.1.3 panaaeunNNHINNNITINGNAUIUNIHUBINS (feeding motivation) VoI
\l = U
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4.10 HANATOUANNHINNUIINANAUTUNITAUDINT (Feeding Motivation) LIgNT

SOMTUAINDI 369 12 13 16 F1la1sd 19 da (Aoagn) uaz 21 davi (50

Heru9souna 1)
No. of rewards per test
week Time Control Fresh Silage Pellet
AM 28.00+3.72 33.33£2.23 29.33+4.40 35.00£2.05
R EY

PM 34.00+2.00 30.3343.67 30.00+2.25 34.33£2.33

AM 32.00+2.83 32.00+3.01 27.67+5.02 31.00£3.17
’ PM 33.67+2.09 25.33+£3.21 23.33+3.49 27.67+4.74

AM 34.67+1.52b 29.3342.35ab 25.00+3.89a 29.33+3.37ab
° PM 34.00+1.37b 23.67£2.33a 22.33+£3.95a 27.67+2.50ab

AM 35.67£1.67b 28.33+2.65ab 26.67+3.45a 28.67+3.08ab
’ PM 34.67+1.52b 23.00+2.41a 21.67+4.33a 26.00+3.14ab

AM 34.33£1.67 29.00+2.24 29.00+3.04 29.67+3.36
? PM 37.00+1.00b 26.00+2.68a 26.67+3.00a 27.33+3.99a

AM 33.33+1.52 29.00+2.24 28.00+2.58 30.33£3.12
h PM 35.67+1.50b 26.00£2.68a 26.67+3.00a 29.00+3.13ab

AM 33.33£1.52 29.334+2.23 28.00+2.58 28.67+£2.72
1 PM 36.00+1.26b 27.33+2.17a 26.67+3.00a 26.33+3.56a

AM 30.67+2.56 31.00+2.77 26.33+4.63 29.67+2.85
P PM 32.33£1.96 23.67+2.16 23.33+3.49 25.67+4.27

AM 34.67+1.52 34.00+2.00 33.00+3.64 35.00+2.05

R EY
PM 34.00+2.00 30.3343.67 30.00£2.25 34.33+£2.33

o w aa @

WINEHe : a b UEAYNNADANTZAUANNIANAN P<0.05
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