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BRI B OFESRABIRL | 2 O IREZRIE LT,

KFRIKIZIBUNTIE, 4 BEF 1 BRICEB W T, A ERENUOHEE OFE(L (P<0.05) MBI L3, %D 3 BRCH W TR
WEE R AL AL > T, FKIKIZOWTIL, 4 B 3 BRI W CTBE R RO EAT T OE(LITBIE S
723, 1 BECB W CROYEADTIIA BT L (P<0.1) , ZOFERITF 4 ORIOHE L~ L Tz, # 2 fFXIC
DOUVNVTIE, 4 #EH 3 BRSOV TR TP IC BB R B O E A T IIBIEI N o728, 1 BEIZIB W T ER LA
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| BIZEo I LA LS A AREM L B I, 8 A KIX 4 BEO W T IO DB O EAT T I 722 b3 2
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REITEN D DWT T ORBE TEI A LS W BRI T 22
<& BB SIS [Fraser © 1991 ; Van de Weerd &
2005], —J7. B UDIFIAT AR R To 7 2 DMl
THDMIEDZNEARE T DIDITHAETHENIFDL
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X (2 #F) . TTIROF S I CTHD a thOFIE A 465
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ELE) KT m OFESICREL 18 L AX 7005 1.8%
WAL T N MR E 52 5221727 (Fig. 1), i;’;mk
ARG 5L LT, BEHT NaCl AR ﬁ“éjﬂﬁ
B2 CODEEHZ, 20 NaCl & &A%, Elzl:ﬁﬂ%%ﬁ@bi
EDDERED 2 (FHHNT 351272589, RO &R
HIRAL TR G LTz, H2 X IBIOME 3 FXIZHNT,
#a G- Uiz BR RO B Cho 7z, SR, v
~OIRTNARE O BIICHIRESN TV D FE & A
LI, i e A —2— Dy T OEA BTV OMHT

P2 MDD AT | ZHicnT o A—7
— DA AN TELZEZIY, #B5 LT (Fig. 2). o
DOFLYE A (Fig. 2A) . p #L0#EH B (Fig. 2B) 7k L7-,
2.2 EOHERTT

BEHEHO—2LL T, & T 7B RBIZASTEIZD
W, U FITRLIZZa T ek e L, ik L7- (Fig. 3).
0: 5 1:BIT W DEmRNRS A>TV 21508355
DD IRINEN 3N DD, 4: KERIERHD, HD
WIEEDEIRZ, 5:BD 1/3 LTF B HEDH D EWZL
LTV, 6: 2D 1/3 LLEBSHKSDWIEIHIAL T D,

WUE BR AATT B 23D R OB EAR DT = 7 %0k | i
HAT VO HET, 1 B, 16:00 12, 4288
IZOWTZNEGLER LT,

Fig. 1. The method of salt water presentation. Another water cup (directed by red allow in panel A) was set on the opposite

side of the usual water cup (white allow in panel A), and 1.8% sodium chloride (NaCl) solution was given from a tank (panel

B).

Fig. 2. The method of presentation of the commercial salt block. A container box was put on the wall of the cage and a salt

block was put into it. Two brands, “salt block A” made by a company (panel A) and “salt block B” made by B company

(panel B), were used.
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Fig. 3. The damages on the tails in piglets. The level of damage was evaluated by damage-score (from 0 to 6: seven levels).

A: no damage (score is 0), B: there are no remarkable injuries but it become red (1), C: many serious injuries are seen (4), D:

the tip of the tail is bitten off (5), E: the tip of tail is split (5), F: almost all part of the tail is bitten off (6).
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EZHEL TS, BEARICOWT, BERLIF (K9 20 H )
RE AR TR (K 60 H i) (KEDALS &, EThE
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WO IREENIE DT, 7 X DHEJR % Fig. 4 (o~ Ik
TEEL 7=, 1§ 37 cm, BATE 52 cm, X 15 ecm D7 T4
Forlar T 4, S —2— T DET
JELHEET IO TR E L, ROA /2% @il L
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DAL TFZ1DITIRE L. TS IR %218 5t 4y i
JEFT(C-121 CARDY SALT : Y35 U ERT) CHlIE LT,
2. 6 #rEtFEMT

RBOWEAATIZ, /T ANI Y IRETHD
Friedman O E & Nemenyi DR E S T, FREZOW
T, R LIZ DWW TRF LT, F72, R LT

) é\
,\/ -

JVIRFEDFRHTIZ DWW T, RIEV BRI DWW TALERTE
RUE % D Ll W32 2 BEARD t UE T To72, 1 B
BI-DFERHEREIX, SREOFPEEE 1 DDT —X &R
72l TN &4 X C, Kruskal-Wallis O E & Dunn D&
ExWTHE LTz, Fio, TR IREIZOWTL,
R A& H OEIZ DWW T, & X[ C Kruskal-Wallis D%
FEL Dunn OFREZ VTR LT, P EDS 0.1 K4l Th
ST AR R ERIRUT,

3. MREREBR

RBOWHEATT  WERFLVFY V1 B &R
(RE, R PR R 2O, IS HE A iR 35,
3.1 EQO#HERQ7T

6 ODERXIZONT, TNLTN2HETOZED, Fig.
5~7 TR LTE,

FRIALE 2 TS 727> T X RIX ThD 2 B4 Fig. 5A
\ZoRT, 7018 BEVE, 37 Hiiin D 58 HiwET, L35 T
XDV ROPEATT BEEIL, BB BB T
1%, 37 HisRsR LN 44 B iR OE IS, A EIZED
ST, ZHUE BIAUO D AR ICRAEL TR, B
DIRRENEALL TNDZEERL TS, — 7, [ xR
XD LWS #EIL, BRI S (42~63 Hllin) 21U Tl

Water Cup

SEEEIIGEIRILERKEK
ISR
ZRKEIERLELHKKKRY
02000020 20202020 % %0 %%
0SS0 es0seseseteretaded
Setetelalelelstaeialeles
% Draining Flooring ’0‘
EHHLIIHH X AKX
oL e oo
SR0RREESIEI
Water Cup Salt Block

Feeder

Containers for Feces
and Urine Sampling

Fig. 4. The method of correcting the feces and urine of piglets. A container box was put under the draining flooring of the

cage. Four container boxes were put as T-shape for avoiding contamination of fodder and water into the box.
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BEATT BT ISR EFITIE N D 1T d - 7273
[H LD 2009], AFERCIL, cHRKIZWT b BoOgkE
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BT oTz, 37 Bl 5 51 HEE TR EBITHMNT 5
FNS3d 58, fofs B oD 58 H IHZI T I L,
F =B R L TCUNVRWMLD 2 BRI O T, 4113 IJERIL .
ARERHM 28 CROWEATICHE R LITED
NIRmoTz, LWS8 REIL, LB BR MG D RO E AT 13
WAL, Fefh BT B L0 A IR ES 2o

6 _
A: Control —8— 01840 = 19)
.| —m— LW8(n = 10)
b
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o 2
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& 0 . | | . ' '
s 6r
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= gl ——LW58(n = 9)
a
2 —‘)ﬁ.
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Fig. 5. The damages on the tails in the piglets used for
controls sessions (panel A) and salt-water sessions (NaCl
sol. sessions) (panel B). Two typical groups were
represented in each session. Each data was represented as
the average = SE of piglets. a, b: Significant differences
were seen among data having no same letter within each

group (Friedman’s test and Nemenyi’s test, P<0.1).

Tz, ZOifERITF 2 ORTOHEE—E L TWD[FIL
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2 B9 o% Fig. 6A. 6B (I/RLT-, M 2 fE X2V T,
LWO 1L, BRI A2 B C RO EAS T ICHE LR E{L
LB oTe, ZIIST —HEREIRN 2 FEZDOWT
b HPILTAE R ThoT, — 7. G33 13, RogkERa
T AR O RRIE & LB I BTN T, D Te Eb Bk
O 2 5D NaCl & BOFEZAG 5L Th, B UhekE
DR RUEI I CERWEE LN, O—J7 H#i 3

61 —@—LWI(n=11)

—— 6330 = 11) .
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© 2
S g ——a—9
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%o O 1 l 1 1 1 |
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Fig. 6. The damages on the tails in the piglets presented
with salty fodders. Two typical groups that given the fodder
containing the double (panel A) or triple (panel B) higher
contents of NaCl than the standard requirement,
respectively. Each data was represented as the average + SE
of piglets. a, b: Significant differences were seen among
data having no same letter within each group (Friedman’s

test and Nemenyi’s test, P<0.1).
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LW96, LW52 |2z, 22T —H a2 RmERino7-5%0 2
eSS, BRI A B C CHBE R A e o7, —
B (LD B A4 5-L7-REZ BV T, Fig. 7B IRLTZ
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4%WZ -, B A & B TRMUDHEEOFARIISE N
WECTREIIAATH D, WThofitat, 7 2Ii2Es
TOREGHEIT R SBICRI STz, 22 TREM7ZR
R E R BT FELIEZ DN, TR ALAADIFT L
ERICHILERISGENRSHY, ZRRRN UV R AEDRE
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FDRRETHD,

3. 2 ERPOILFIIVEE
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KX Toh o7z 7018 Tk, BUWHEF A BT
TeRECH 7203 (Fig. 5A) | MER =L T VPR BEITE
By
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Fig. 7. The damages on the tails in the piglets presented
with commercial salt blocks. Two typical groups that given
with the salt block A made by the a company (panel A) or
salt block B made by the  company (panel B), respectively.
Each data was represented as the average + SE of piglets.a,
b: Significant differences were seen among data having no
same letter within each group (Friedman’s test and

Nemenyi’s test, P<0.1).
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Table 1. Effects of sodium chloride on saliva cortisol in piglets

Number of Saliva Cortisol (ng/mL)
Treatment Group ID Piclet P value
1gliets Pre treatment Post treatment
Control 7018 10 2.3240.51 1.8540.32 NS
NaCl sol. 4113 9 4.55+0.49 4.03+0.43 NS
LW22 10 1284031 1.69+0.17 NS
|
NaC LW7 9 2.15+0.22 1.4440.23 NS
Double
G33 11 1.10£0.11 1.83+0.48 NS
NaCl 7014 12 4.30+0.61 5.08+0.59 <0.05
Triple LW59 9 1.54+0.10 2.10+0.70 NS
Salt LW52 10 2.68+0.49 1.66+0.24 <0.10
Block A LW96 12 3.10+0.50 3.2941.20 NS
Salt G6082 10 2.3140.19 2.78+0.14 <0.05
Block B LW22 9 2.4240.61 2.39+0.88 NS

Each value is represented as average + SE in each pen. Paired t-test was performed to examine the difference in

values between pre and post treatment. NS: statistically significant difference was not seen.

TRV (Fig. 7A) . ZOREDAR AT A #75-
DIDIHE TSN IO b Fnia vy, — 75, B AEOFE
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FEREZ Z DI,
3.3 EkE

IFEAEDRECA XD 1 HHIZDOFERHEAEIZ OV
T BAHOVEHEE —H2DT —ZEL, TNEHRRIT LI
L REERR 2 CTRL IR T, XHHRIX 6.860.38%,
KX 7.4710.32%, M5 2 £5 X 6.8810.50%, M 3 f5X
6.66+0.01%. %5 A [X 6.830.54%., $i B [X 6.60+0.44%,
Thoto, HEXMNT, FEFHIA B ZEIT e -T-, L)L
M5, MK RKIIMMO X L0 g @y ME Th -7,
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Fig. 8 |Z/R L7, NaCl 25 5 LIz XIC I 1T D3R 5y
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Fig. 8. Salt concentration in the feces and urine in piglets.
Feces and urine sample was corrected on three weeks after
each NaCl treatment had started. Each data was represented
as the average + SE of groups in each session. Con: control,
Sol: NaCl solution, Dou: NaCl double, Tri: NaCl triple,
SBA: Salt block A, SBB: Salt block B. a, b: Significant
differences were seen among data having no same letter

(Kruskal-Wallis test and Dunn’s test, P < 0.05).
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Summary

Tail-biting is one of the great problem in the pig production. Previously, we had reported that the supply of
1.8% sodium chloride (NaCl) solution relieved the damages on the tails of piglets (supported by the grant
No.0815). In this study, we have examined the effects of the fodder containing higher NaCl contents or the
commercial salt blocks for cattle on the damages caused by tail-biting in piglets. In addition, we have examined
the salt contents of the urine and feces of piglets that given NaCl, because usually feces and urine of livestock are
used for manure.

Twenty two litters of piglets, each litter consisted of 8-13 piglets, were used. They were divided into six
experimental treatments; no treatments (controls, 4 litters), presented with 1.8% NaCl solution (Sol., 4), presented
with the fodder containing double (Dou., 4) or triple (Tri., 2) higher NaCl contents than the standard requirement,
presented with a commercial salt block “A” made in the “a company” (SBA, 4) or salt block “B” made in the “p
company” (SBB, 4). Each test was conducted from one day before the treatment onset and had lasted for three
weeks. Every week, the conditions of the tails were recorded and the levels of damages were scored from 0 (no
damage) to 6 (more than 1/3 of the tail was bitten off). The urine and feces of piglets were collected on the last
day of each test.

The tail damage in control piglets were significantly (P<0.05) increased day by day in one litter, but there
were no remarkable changes in other 3 litters. In one litter of piglets in Sol., the tail damage in the last day of the
test was significantly (P<0.1) lower than that in the first day, whereas there were no remarkable changes in other
three litters. Similarly to our previous study, NaCl solution relieved the damage on the tails. There were no
remarkable changes in the damages on the tails in three litters in Dou., but it was significantly increased on the last
day in one litter (P<0.05). Furthermore, the damage-score in two litters in Tri. were significantly increased on the
last day (P<0.05). These results indicate that the fodder with high NaCl contents may not relief, may even
increase, the damages on the tails. There were no remarkable changes in the tail damage in all of four litters in
SBA, whereas those were significantly increased in all of four litters in SBB (P<0.05). There were differences in
the components of the minor minerals among salt block A and B, thus this difference may be one of the cause of
the difference in the effects on the damage on the tails.

The salt contents in the urine and feces were increased by the every NaCl treatment, and in some treatments,
those were significantly higher (P<0.1) than that in the controls. This result indicates that we have to pay

attention to the salt contents of the manure made from urine and feces presented with NaCl.
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