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Fig. 1. The tail-biting in piglets
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Table 1. The profile of used litters

Lit‘Fer ID Nurpber of Treatment Observation Treatment Observation
(Swine ID) Piglets onset onset offset
4313 10/9" Control 23 May — 10 Jun
4299 12 NacCl" 27 Jun 14 Jul 25 Jul
4113 13 Control 25 Jul — 15 Aug
6032 1 EE' 19 Aug 25 Aug 2 Sep
4183 8 NaCl 19 Aug 25 Aug 2 Sep
5037 10 EE 8 Sep 19 Sep 25 Sep
6096 12 NaCl 8 Sep 19 Sep 25 Sep
4076 10 Control 10 Sep — 29 Sep
7007 9 EE 10 Sep 20 Sep 29 Sep
6191 12 NaCl 3 Oct 11 Oct 21 Oct
7026 11 EE 3 Oct 11 Oct 21 Oct

*: At the observation onset, litter 4313 consisted of ten piglets but it became nine because one piglet had died during the
experiment. #: On the day of treatment onset, 1.8% Sodium Chloride solution was given to piglets. f: On the day of

treatment onset, chains or ropes were given to piglets.

(A)

Fig. 2. The damages on the tails in piglets. The level of damage was evaluated by damage-score (0-6: 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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Fig. 3. Environmental Enrichment (EE) treatment. A: On the day of the treatment onset, 90 cm of chain was hanged on the

opposite side of the feed trout with rubber band, and four materials (each of metal chain, plastic chain or hemp rope) were

dangled from the chain. Since this photo was taken for demonstration, two metal chains and two plastic chains were dangled

together. The length of each chain or rope was 40 cm. B: Piglets were biting the plastic chains.
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Fig. 4. Sodium Chloride (NaCl) treatment. On the day of the observation onset, another water cup (the second 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 fresh

water was given from a tank (panel B). On the day of the treatment onset, the fresh water in the tank was changed to 1.8%

sodium chloride solution.
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Fig. 5. One typical results in the controls (results of 4313).
A: the damage-score of the tails, B: the observed frequency
of tail-biting during 10:00 - 16:00, C: the levels of salivary
cortisol. Each data was represented as the average + SE of
nine-ten piglets in panel A and C, whereas data of each
piglet were shown as the points and averaged value was
represented as a line graph in panel B. a, b: Significant

differences were seen among data having no same letter.
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Fig. 6. One typical results in the EE treated litter (results of
7007). A: the damage-score of the tails, B: the observed
frequency of tail-biting during 10:00 - 16:00, C: the levels
of salivary cortisol. Each data was represented as the
average + SE of nine-ten piglets in panel A and C, whereas
data of each piglet were shown as the points and averaged
value was represented as a line graph in panel B. Red area
represents the period of the treatment (chains or ropes were
given). a, b: Significant differences were seen among data

having no same letter.
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Fig. 7. One typical results in the NaCl treated litter (results
of 6191). A: the damage-score of the tails, B: the observed
frequency of tail-biting during 10:00 - 16:00, C: the levels
of salivary cortisol. Each data was represented as the
average + SE of nine-ten piglets in panel A and C, whereas
data of each piglet were shown as the points and averaged
value was represented as a line graph in panel B. Blue area
represents the period of the treatment (1.8% sodium
chloride solution was given). a, b: Significant differences

were seen among data having no same letter.
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Summary

Tail-biting is one of the great problem in the pig production. In this present study, we have examined the
effects of presenting biting-materials or salt supply in the expression of tail-biting and the stress status in piglets.

Eleven litters of piglets (hybrid of Landrace x Duroc, 35 - 60 days age, 8 - 13 piglets per litter), were used.
They were divided into controls (non-treated, three litters), environmental-enrichment (EE) treated (four) and salt
supplied (NaCl) treated (four). Experiments were performed from 35 - 45 to 60 days age, and at 45 - 50 days age,
chains or ropes to bite were presented to EE treated piglets, and 1.8 % sodium chloride solution was presented to
NaCl treated piglets. Every 3 - 4 days, 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). Saliva sample was collected every one
week, and cortisol (Cor) level was assayed by radioimmunoassay.

The damage-score in controls were increased day by day in all of three litters, and two litters of them were
statistically significant (P < 0.1). The observed frequency of tail-biting during 10:00 - 16:00 was not changed by
the age. Saliva level of cortisol was not changed by the age. In EE treated piglets, the damage-score did not
show the remarkable changes by presentation of chains in two litters whereas it increased in other two litters (P <
0.1). The frequency of tail-biting during was reduced significantly by the treatment (P < 0.05) in two litters
whereas it was not changed in other two. Saliva cortisol level was significantly reduced by treatment (P < 0.01)
in one litter, and tended to be reduced in another one. Although EE treatment could not reduce the damage of tail
in piglets as expected, it reduced the stress in some degree. In NaCl treated piglets, the damage score was
decreased significantly in two litters (P < 0.1), tended to be reduced in one, and was not changed in another one.
The frequency of tail-biting was not changed by the treatment, but the piglets that bitten tails frequently were not
observed after the treatment. Saliva level of cortisol was significantly reduced in two litters (P < 0.01). NaCl

treatment reduced the damage of tail in piglets and it reduced the stress also.

-235-





