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The influence of the temperament of surprise ease of the mare on the temperament of surprise ease of the foal in

Hokkaido native horse, Dosanko
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Photo 1. Installation position of heart rate monitor

Table1-1. Novelty score criteria

Table 1-2. Umbrella score

1 Show no interest and passing through

2 After stopping and smelling, and then passing
3 Hurry up or bounce a little bit and goes by
4

1 No reaction or very small reaction
2 A little surprised or scared
3 Be very scared or frightened

Stopped in front of a novelty thing. Could not pass through without
assistance by a person. Pass through the gaps before the walls.
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Table 3. Average flight distance (m)
for each age of foals (m).

Age Flight distance  +=SD
1 0.5 0.7
2 0.2 0.3
3 0.0 0.0
4 0.0 0.0

There was no significant difference
between the age of the foal.

Foal

. Mare Foal
Pail Rignt | Left | Right | Left
1 0 — 0 —
2 0 0.60 | 1.57 | 2.30
3 0 0 0 0
4 0 0 0.70 0
5 0 0 0.70 0
6 0 0 0.80 | 0.40
7 0 0 0 0
8 0 0 0 0.30
9 0 0 0.03 0
10 0 0 0 0
11* 0 0 0 0.67
12* 0 0 0 0
13 0 0 0 0
14 0 0 0 0.01
15 0 0 0 0
*. Step-mother and foal
(heads) Mare
10 1
hose 5
0
1
Blue 107
sheet 5
0
].
15
Tire 10
5
0
1
10
Umbrella 5
0 |
1 2 3 Score

3  Score

Fig.2. Histogram of behavioral response score for each novelty object of

mare and foal.



WRET - BT - AT

b) TIL—>— bADITBIRERIT

TN—— b ~ORISIET<ICE D IEsoE, Tz
BRI BDWIEHEAD BAHBIE D LA 97 & O
Bia LChanhmi Ly ~bilohiz, Slu~

. 1ENBIEEFSsTRVWERSREZLELOD,
FO®BBEI BB LELO (Aa72) NI0BETRD
%<, WNTT N—— FORTTREAIEIEL, & b
P LT IUSERTE RN O (RaT 4) R4 5H7 -
77 FTUNIKIEEAERT NV—— NE3#ET B X 912k
RNTEETDHD (a7 3) 72, & FORMBIRRNE
Bo~TRAa7 4 &tk
Z Dk
RIL, Graf b (2014) OIT - 7o F &AM T A MZBWT,
BT 5 THHEMTHDH 7 —— h TELIEARO
fBrmly oBIcRbEN ) VIR E. RO
HDOThHoT,

W T 7)o 7- (A7 4),

LI=DETN—— hOHRTHo7z (Fig. 2),

(EU Y N P W R i b e R v ¥
L<, BREKRFICIRONRVWHAEOENETHDL S
OO, FEHTHY ., EBREDREDITAHD LRI &h
ODAR—ALDEREVR, ALY ILVITNSWEISTH
AHHEFRLTWE, L LFPHICK L, AEBRTRD
RISOKEWFAW TH -7, Bl & LTEREY  o—
NO EERBESEFICER TS ENFLVNoTmZ b B
RIUCHELRNMEAEZ LTS &, v— b &kl 7
YA EFRT DT LT LEHLE b o722 TIER
WineEZ b5,

TN—3— kK

c) FANVADITERIEADT

B A X O A& BT DI Y 72> TRILT 2 BIEE 5
PR ~O BT LLEPAETRICT D227 1 RE
Thol, FUTTIHIHIEESTRWED
WO FHL I o To iy, BRI A 2T AR MEFNC
Holz, £z, BU~DODAITORTRIZGE,

=

A=A
Eobraringhotz (Fig2),

A I OB AP L ASSIRRY T A SRICIE R ARV
KELTEY, o, BAEFUITE > THRITOR45 &
BROBLOT, BEHNUSIIIA YOMEZ@EBT D Z

ERHERT, F—RA, TA—T— MO BEIEBKEN
ETFHLTW, LL, #RIZIFZEHTHY, Bl
T BUER bES IS WIiE Th o/, Bl L
Tk, ZA Y ORBEOHENR,
22D A YOROBEREZEET D HFETHY, 44

YICAND Z < EAFE®D Z ERHRD L 5 I
BLIIDEEEZDBND, Z0Td, Fct)ol ¥
AVERIZORITTHREL, 20 LE2BERELRE F—
ART —— b LIRIERES < DT HIETIT 5 WEN B
V. EOGEOTERIGA 3 7 IIARER & ITERR DRR
2725 L TREND,

PV CIll g 2 0 Tl

d) EAOTHRIERIT

B8R < 2 & ~DRIS b REMIZ/NE WIS T
Hote, FEAEDBITHNL LY &L, &Ik LE
ENTTCEATL VS, RaT 2 kb Ehol
(Fig. 2),

ZDRER
BUD, KW ELARLBREFLHRTIEU~YRE
Dol VORIV EFE TSI NEpoTeb DD, |
FERBROFER TH o7z,
AIME—BET S HAY TR, FLEIETY~EE
PELHEMTHLHT-OIT, FUEbREL DL TEL
ey, RESEIBIIDRL BELZVBRIZY T2
BbRboNehol, HlE LT, ORI ENEL,
X LB CHI T TholZ b BaRNOBEILHE
<, TOHRTRWREEZWTZD, 8Bk LN 720
RMERH -T2 Lind,| & L EEMAG DR Y
ELTEHBEN/NE Do O TIE W EEZ bLD,
ZO7H, BT AMAGDE A E LT, LV
ANTH TR 2 QAT K RESWLVEIEET
LT, HRWHTHERE LTV N aOHE Y %
HOMENRHLIEAD,

U EDFRERNG, U~k b E 5\ AR IR
WZBWTETZ N—— " TholcZ &R ghole, £D

1%, von Borstel & (2009) DF7 - 7=EERIZ

720 DR T A= H =D BT By ~D 7 —
— FDOITEIS)GE AT N4 THH7-/E (n=4) A2



MHEFIREOR Y~ DEE G SN F U~ DX S SITRIF T

TOEWEE, T—— FOITEIRIGA TN 12T
Hol-lE (n=11) ZAaT7THENEEE LTHE LT,

3. HEERFEOTERIER 7 DOEE

FHr A T OUEIS BT OITE UL R 22 7 AR XKD
5. Kendall ONEMFARIMREL & FEME (PH) Tzh
ZH. R—A (1=0.28, P=0.25), 7 —3— |k (r=—
0.10,P=0.69), ZA ¥ (r=— 0.02, P=0.95), & (r=0. 46,
P=0.06) Th o7z, HEREIIRE TR RE S, Hmb
Roin7- (Fig. 3. Left), Ziu. ERaTDHAARAaT
NIEPETHY, AaTDIELOEN/NIpolelodls
LEZBND, Ll 4BETRa7 ) 7 LIHH
WO OB REIZAR—AD 1r=0.28 THol-720, £
NEVENRKRED TR T 2 HWNTROSHT Z1T -
7=

T U ~DER:E RO A LT D7D, kT
2 A RO RS 13/ TR a7 OFBAZFE L
7e& 25, Kendall ONELAHBISREL (r=0. 45, P = 0.09)
R3S Y R 2 S T4 15 FL O BT T OAHE
¥ (r=0.46, P=0.06) & DOAETIFIFR SN ->72
(Fig.3), ZDOZ &b, ERLGBOMT, FU~D
B G S~OEBNTENIRNZ EBNRB SN, £
D=, KEBFERN LI, TUV~OHEE G SITEBRE

Foal
All pair n=15

3 *

2 * * *
y=051x +1.24
r=0.46

1 * =006

0

0 1 2 3 4
Mare

EZIHR

FTRABREICLIEELRIVWEEZ N,

LU, REBRCTIEIMT OFERR T TIZIE LTV
7 EOBBRTRILE S A ZHIE RN T2To ERED
TSR ATV 74T 5 T EBHRRMN -T2, kR
EDHERRATRE TH - 72728, Z Ofl FIL I Tz
WV, EDT, ERFEMRE O, TU~OEESI~0
MBI OET, A% LIS, METE1T O LR
H5b,

4. IDAIRT A= —ELEOLEK

1) RREMRIZH T HRIRHEDLEERE R EEICK
5L

15 SHOBLERIG M T, B2 ##IF O R-R (IR 837.9 +
47.9 ~ 1472.8 £ 105.7 (ms) D TH V. HERKEH T
AEZNPRONTD, DR T A — 2 —EEOHEkIT,
M Clx7e < AILERE A JEE & L7e B b4 T
1107z, TORER, DR T A= —DHREE (%),

SDNN Z8{k 5 (%) & RMSSD Z1{k= (%) 1X. ThEh

OBlOTN—2— MTERIEA T (A2 7 142 ;5 n=ll
vs A7 4; n=4), @QBEDOEXR GBELUT; n=7 vs 4

EL L n=8). @FD T N—— MTBIEKIGEA 2T (A
a7 142; n=2 vs A3 7T 3+4; n=13), @FD Ak (2 H

HLLUTF; n=10 vs 32HLE; n=5), @TF0kER

Foal
True pairs n=13
3 A
2 A A A
y=0.63x +1.0
r=0.45
1 A P=0.09
0
0 1 2 3 4
Mare

Fig. 3. A scatter plot of the umbrella score between mare and foal and their
correlations for all pair (left: n=15) and 13 true pairs (right: n=13).



WRET - BT - AT

Bt (0m; n=7 vs ZHLML; n=8), ©@F DR (I
n=9 vs 2 : n=6) D6 >DIHEH THEZHITF THERLT,
HBII MR Z(LFE TR —R, TA—v— ], ¥ A¥, %
L[ H o 5 Fhtk - 10 %, A& 2[EIH D 5 74 - 10 Bk,
B TENTNT o7, SO Z{b=E I T RMSSD 254k
LT, T HDBRONTHAETE o e 2 RL
R—RA, TN—r—h, 24V, BLHTENEILLR
1T o7

B~ AR R AL 71.0 ~ 156.5 (%) OF
FThHy, TNENZ2EHEO5 % L4 1EHD 10
Wik Crigk S NIz, TRENOFAY TO HR ZE{LRD
T AE2 M E O BHETRB/NE < (99.0%), &R—
ATHRbBREDT (117.6%) .

OB Y ~D7 N—— MBSO EIEA =7 ToHF
72 2 BEHITT. BHAICT 2 IR Z{LER (Fig.4) %l
RDE2HEMICHEBEAITR BN o7z, RO
BOER~OF v~ ORI TH T 7= 2 FEF TO HR £t
FZh, 2HEMICARETIR NN,

+ T v ZEMAEE VT Visser B (2002) DEERIC

BT, FHWT A MEEO HR 2L I35 L TR 239%

=O-high score (4)

~297T%DHHTHY . KFERIYVKREholz, ZDZ
b REBRICHWZEHIZHR Z2{bED/NS VT
bolctEBEx LD, Flz. ZORENS, BAKICK
ANTILEE I AT 5 IR EE /NS,
T WRETH L ATREMEDS R S 472,

2) SDNN Z£1k3 & RMSSD ZE{L (1 &k 5 LhE]

o {451 > SDNN Z5{b 3 1% 62. 4 ~ 430. 1 (%) D
BHCHYD ., ENENZ AV ER—ATRERSNT, £
FIDETATH T D SDN ZEAL=FHE T Z A ¥ The b /N &S
< (162.9%), AR—ATRbRKEN>72 (212.7%), 2 HE
IO IS T % PEIZ. @F OMEREET/HYT 72 2
MCcoHOT——h (P=0.11) P/ TH-o7275, SDW
A a Wi Tl 2 BEICBEIm b A EZE D o
1275 7z, SINNIHE T L7258 I RIASEARIEEOIR T
DFE Y BIR /U 2 £ TN AREBRTIZRMEAIIT SDN
DRI L 0 FFYT A MEFCER L TWE 7~03%
<AL, ZHUTBELTWeWnWZ t&xE L, AROH
TR o T kD Tho Tz,

7~ {E K5I D RMSSD 28 (k281X 35.6 ~ 271.3 (%) @

=O-Low score (1&2)

140
~
S
& 120
©
@
o0
[ e
<100
(&)
o
-
80
X 2 AN &) &) X\
) & %) \3) Q o
/&Q’ \2\0 %QQ’ \\‘b \\"&\ \f&%
%) NS QQ )
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4) (left side) and low score group (score=1&2; n = 11) of mare.
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Abstract

In Japan, horseback riding is not general sports or leisure
activities compared to the United States and Europe, and
knowledge to handle horses is not common. If a beginner can
easily judge the nature and disposition of a horse, it becomes
easy to contact a horse, and the threshold for horseback
riding drops. We thought that increasing opportunities to
enjoy horseback riding could break through the practical use
of Hokkaido native horse, Dosanko. However, it is difficult to
understand the temperament and nature of a horse. Therefore,
in this study, we tried to understand the nature of surprise
ease of the horse.

This experiment is based on 1) measurement of flight
distance and scoring behavioral responses of novelty test,
and 2) measurement / analysis of heartbeat parameters. We
also examine 3) a method that can easily grasp the nature of
surprise ease of Hokkaido native horse, Dosanko Using this
method, investigate whether the nature of surprise ease of
the foal is influenced by the nature of surprise ease of mare,
then we estimate the temperament of surprise ease of foal by
clarifying the factors affecting it.

We tested 15 pairs of mare with her foal, including

13

2 pairs of step-mother with foal, of Hokkaido of Tokachi
Turugisan Dosanko Maki. In the paddock of the horse
group including the test horse group, the flight distance was
measured. After that, we captured the target mare with her
foal and anchored only the mare to the wall of the passage
in the stable. Heart rate monitor (Polar Inc., RS 800 CX)
was attached only to the mare, and the measurement of 5
minutes rest stage (pre-rest) was started. Then, four novelty
items in order of hose, blue sheet, tire, umbrella was tested
behaviorally together mare with her foal. Behavioral
responses were scored in 3 to 4 stages. Finally after 5 minutes
rest (post-rest) was measured and finished. Throughout the
experiment the behavior of mare with her foal was recorded
with a video camera (JVC Kenwood KK, GZ-E265-R). The
mare R-R interval from the start of pre-rest to the end of post-
rest was recorded. The heart rate parameters of HR (beats /
min) and SDNN Standard deviation of all normal-to-normal
R-R interval (ms), RMSSD The square root of the mean
of the sum of the square of differences between adjacent
NN interval (ms) calculated from R-R interval (ms), were
analyzed using SAS Enterprise Guide 7.1.

The flight distance was 0 m for 14 mares and 7 foals,
and there was no significant difference in the age of the foal.
From this result, it is considered that this group of horses
was not only accustomed to humans, but also a group of
horses with low alertness against humans from the time of
foals. Behavioral response scores were the largest in the blue
sheet both mare and foal, and the variations were also large.
Therefore, the novel object most surprising in this experiment
was a blue sheet. The score correlation between mare and foal
was the largest in the umbrella score, and the rank correlation
coefficient of Kendall was about 0.46. In order to compare
the influence of the mother and the stepmother to the foal,
the Kendall rank correlation coefficient of the umbrella score
calculated by the 13 pairs of mare with her foal excluding
the stepmother with her foal was about 0.45. From this, it

is considered that the surprise ease of the foal is not only
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influenced by genetics but also by the habitat environment

The average R-R interval = SD of 15mares at pre-
rest was 837.9 + 47.9 to 1472.8 = 105.7 (ms), indicating
a significant difference among the mares. Therefore,
comparison of heart rate parameters was made with a rate
of change (%) based on the pre-rest values. The comparison
items are 1) the mare's blue sheet behavior reaction score,
2) parity, 3) foal's blue sheet behavior reaction score, 4) foal
age, 5) foal flight distance, 6) foal sex. However, none of
the six items showed a significant difference between the
high and low group of each item. As a result of comparison
between the high score group (score 4) and the low score
group (score 1, 2) of the mare’s blue sheet, average HR
was61.5 vs. 59.9 (beats / min), average HR change rate was
116.3 vs. 114.0 (%), and foal blue sheet score was 3.3 vs
3.2. Therefore, the blue sheet proved to be the most effective
object in comparing the nature of surprise ease of a horse.

In conclusion, from this experiment it was not possible
to conclude the factors affecting the nature of surprise ease
of the foal. However, it was suggested that the parent horse
who raised the foal may be affected. When comparing the
nature of surprise ease, the most effective novelty, in this
experiment, was the blue sheet. In estimating the surprise
easy temperament of a foal, it was the simplest and effective
way to investigate the nature of surprise ease of a real parent

or raising parent in a novelty test using a blue sheet.

Key words:novel object, surprise ease, mare with her

foal, blue sheet, heart rate parameters
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