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Investigation of the New Cow Signal to know the Health Condition of the Dairy Calf

Keiko FURUMURA, Yumeno TUKAMOTO

wm B

FAHFITHRRMR 2 EITRE LTV, FHORFHOARREEEBIMER L, REEOER
EHVIRRT 52 L0, THERBEICFHET2-0ICEECH L, HEHEB I HEZHA
T 2RO T 7T (CS) LIk LT, HESRE 2T, B CHRRHHIE FTRe 228 7- 72
AU TF N (NCS) &HRADTDHZENERTH D, £ L TEDOHETFHFOMEE DA N1
EBIF ORI IR D,

ARFEBIL 2014 45 7 ARG 10 AW HNT THA L7006 | BERL#% 0 6 BIA L7z,
a7 Y 7IE 2014 4F 11 A9 5 2016 4 3 A £ CIT o7, Fiicleh vy 7 F v (NCS) 1E, EIC
L5925 3HA (AHOLE, ARDOAOE, TESEDOER) OAATHEE{ZLERL T,
AT REBRI LI, TEROA T T FADAaTHRENCS AT RICEHEETMA, 120 [
(20 [\, 787) 4TV, WA 37N R DGO —ER & 08 L7z, NCS OFAERRZFT 5720, b
DOFER (B, BB, TR, %, BK) bR 7V U ZRICHE LTz, b ORER & NCS &
DORRM: %, Excel 234V —/L (2013) FBLNSAS (ver9.4) THHr L7z,

THOREREZFANT 5 CS &, BHOEMDOIHOBETIMT 5 NCS & &g L, WiH O
R O —ER 1% 82. 5% T - 7= (Kappa 485k= 0.48), NCS ® 3THR 1L, FEVER & BRI IR

ICEEOHLE LOBIC, IkbEWY T A — LVEBIRENE S (V=0.48), B (&
MR = 39.3°C) & IEHEME (EMHRES 39.2°C) 2RV, SEOMEO S WEIIIAEE 2
ENB BN (P =0.0001), H¥HCEMFRED 40. 0CE B X 5 & 5 AermiB iR (N=8) TiE, &
BEORENBIEF TRE LT, BEOBREELSVE, HIFREOHENLERTHORAT ) —=
YITOEEE LTHWS Z LT, EREHOE IR TE 271255, NCS DREEDOTE DI

TIIRBVER DBEPEHIEIL 58. 1% Th o723, BEOEZICAAIDBEBIUTESTZOLLIFHO
BEEGZDDH LT, T1.8%DIGMHIE L 720 | FHMERIT 19. 7% L, L ERREZHS
WD B DT a O DIEE A L TE T,
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%

UG OFE P T AR & FARICID Listid. 2016 4F
BEIL 6,490 F & 7podz, Lo L—F 47 0 OfZEIEuT
AMHE TIX 1218 7 CTH Y, #IFRD 53.3 87,/ 71
T, ELICKBBALASHEA TWD (MK PEYS S E
Hert 2016), RHUEEE R OB FBGICB VT, LT LD
TRERELE 2B 720 TR <L RPEAEIMEN T BE 72 &
(2 KD ARRBRE W DHE OEFRIRBIC K-> T. Zhbo
S OMBERSCHELNTOND L) ICho T T,
ZO XD RBANOUFEN, SEHFERI N TN B0
fRERE A . RIS O OIS CE A HE RO
EMTEDLHICRDZ LIE, WEOHELZMERT 59
R TCREUIZE R E > TN D,

—RENC AT FHICMIZ 22 E IR LT, A
DREGZRHICHRL L, ZOJRKE MY k252 &
B, THEEEICFEETAOICEETH D, THE, 7
A AR T 74D, AR ARy MK > THERRE S
NDYAT LPFEL, %< OFRZEPHM LG T
Do VETOEET D0 Uy FITHA, HEEEE O
aARy FCIE, ARYED ERS FHIA 1 BETHRIET D
&L R CHOMOFAMEFE LTV, mAR Y Mgl
DRFEAZMEFFT 272010 b, FHIBAN LV EEE 2D
(EZ%5. 2001),

FORIRBIERGELE LTHEAINTHWDOR, Iy
CITFTNDAAT Y T ThD, U7 F b (CS:Cow
Signals) &i%, FOIRRLITE R LG, FOREIRE
BRBEO PN 2 HE TE HIEHDZ & & ((Hulsen
5, 2013.), BEEEFRIZ. FEBIELTH YT T Em
D AREAERHITZORK AR fRRT D2 LI12XD
ULZE A8 3%, Wisconsin M SZRFBATE L=, F24F
DGO AT ) o 7v— b (CHSC) 23D, EE
REOEZ, Mit, B, HOmUEA, HEOMRKE V-
Fe Ay v 7 FVORRET, FAORFEA T D HRIE T
bD, AATEFRN 6 S ETY IR (BRD)
DEVRH D & SN TND, 2D CHSCIZEDW Bl %
W2 BIEMT D Z &ML TWDAS, EBRICERT S

LI,

Buczinski © (2015) (C &%, M@ EMMmA L 14
Mg A 27 Y v 73— (CRSC) @ BRD S2WTISEE D bt
WFBRIZ L D & CRSC DFFFE L R IT T Eh 62. 4
(47.9 ~75.8), T4.1 (64.9 ~82.8) &9 @&\ Ml %
L7z, SBIT. P22 BRD OO 72D D178 7
Z I (Stanton 2015) P, FHHERLTHILKI & 4R
57 DHE A 27 (Hulsen & Swormink 2010) 72 &,
UG CAEPER DT 2 DIERBIEINEN Z < B ShTw
Lo TNHDOHILTFADAAT Y TV AT M,
BREBENZ < WAk ED M LS TR Y, FiM
EWFED DD, F DT FEEEOBISTIX, FHCIEEN
LW TIEFRA»0 | EHMkRE L TEETLZ L
DEELV, BEBRODIRVMEREZDMER 2 & )72
Wiad 2 ENEELNEVWI REbHD, S HITFHEE
DEEFINSEE bEENTWD 2D, FHiE A
HPERIER IR S EDIRE & 22 D ARt & 5, Fio
FEMICRE 2320235 Z & T, FAICA LRI EDER
BEEZ DGR H D5,

ZEBEE OB TITRIC, BRVBERERI RO &
N5, HEZ#EDT, HEOBRICHETE, KED
BT O TPV E RO H 2 ER, FAOMEE
OB I & B O RIFE IR D, REBRIL, F
BT DR EE D LW v v v R
RO, FAEROBY T2 2 ERE R T ELRET
LT EEEME L,

MHELVAE

AREBRITERANC, ENLKFENG RS FERF @Y I
BRI D HUEIC IS BMFEREERIC L 2FA
0, B R OVERRICB T A A S A S L, K
REZTTCEMLIEZbOTHD KRES : 26-186),
F I ARFEROBY IR EE B L OMBIE L, B ER
HEIMEZHEL TN D,

1. 4
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AREBIL, WINRERNFHRET 4 —/V FRFE s 2 —
(FSC) THRZEAES., BRMAFF AT A TEHEINT
WO RNAL A A A MW, 2014 4R 7 R~
10 ARANCHAE L7EED 5 b, JESY v 7 VRIS
Wi CHLE7e &), & DV IR RIS & 5 &I
L7tk zbr< | BEALZILH -4 6 B2 LTz,

2. BN

2014 4E 11 A RM 5 2015 4F 3 A FRANCHNT T, BRI
IZCS ENCSDRAT Y v T afTolz, 6 DAL &~
20[EIA 2T Y 7 EATO, BEF120[EORA 2T Y 7%
FHE L7z,

3. EKDAhDLTFIL (CS) EFifclahoTFTF I
(NCS) @R 1 7 D 54

Wk H 77 F s (CS: COW SIGNSLS) (Hulsen J,
B - SRR, 2013) @5 b, 7THHE (DEOD
R, QHEFOBKRE, QOEBEE (C) X, @17
PERE (817 43) 3% % ; 2 [EHANE L 7= FAME 4 Fd) |
O FHOAME, ©MiEE (5%, ®Kh, M52),
D%, \AKOHEE) & 13T LB,
fii (Table 1) Zaiék L7z,

ELRE T, LM E-HRERE (CT422, v F X -
VAT L AMASH, FOHD) A LIE L7z, R
BOWEIL, FHOMERL L ONEEEOB X | E713 4L
DOBIE, WROKERR LICE > T T2, THIEH
ERT WD, 0 MH BT OMREE 2EEHIIL. 5
DAVICERME A 2 5 L7c V%2 1 M0 &7 ) OSFEEINE
WElEE (|l /43) & Lz,

[FIRF T LW 73 7 F 1 (NCS:New Cowsignals) &
LT, 47H (@##gEowE, QAHOE, OF 5K
DLIFEH, @EH DO *) (% ;School of Veterinary

HELA2T

Medicine, University of Wisconsin-Madison, Calf
Health Scoring Chart) (Hulsen ] & Swormink BK.
B - K1
A=a7# (Fig. 1, Table 2) ZfERL., ZThaEHL
TBIZEZAT, 23T EERiEk LT,

BEGR. 2010) X, A THZERL T

4. HEROKREHARMEE., REEREH (THD DAl

E
D NIXAADFEHRIE (°C). FHEE (%), REE
a8 (THD

BRATHFEAT ANORIE (C) BLOWE (%) 1%,
FEERBAAR 16 DRI DI A E &V (TR-T2w, BRX&ttT 1
TV RT 4, REFR) THIEZBMAL T, 1 /0fICiiek
L7z, fedk L7c7 — 213, FEBRBAMGIRERIN O #E T Rzl &
TOIEMED T 2 FH L CTEM L7z,

FERA ORBEERNOEBERRD720, FOBEA b
VADIREE LTHWLNA TV, RIS (THL :
Temperature-Humidity Index) ZHEH L7z, FE XL,
LT ORE AWz,

THI = 0. 8T+0. 01H(T—14. 4) +46. 4
(T: &R (C), H: AHAHRE (%))
2) FRE S UVBREDTE

FSC ™ 201441 A~ 20198 AL THOU 7 F Lo &5
BLINGERBORERT — 2 1%, FEBRIIZREOBINE | E
BRI O G ORERRE 2R T D 2 DI L
7.

5. #EtAE

BT T — Z K LT Excel 43H7Y —/1 (2013) (LA
T Excel) 5 X UVSAS Enterprise Guided. 3( LL T SAS)
ERWT, BEOITE T o7,

CS B LNNCS & =1 7 3 % JHV N 7= ARt oo — S g
1. Kappa £R50(Z & - Tl L7 (Excel), Kappa ()
R OHWEEIILL T O@EY THh 5 R —FE (0=
k= 0.20), RIENDN—FEE (0.20 < x £0.40), PR
JE (0.40 < k = 0.60), EW—EE (0.60 < k = 0.80),
D CTEW—EE (0.80 <k =1),

BT FNVOBERGRT — X DS, BT —4 T
B D IEMRIE , SRR SEBE ORI F O E FTERIE,
MDA DORREEFT 72 (SAS), TCS A, ED X 5 72

PRICBIFR L TW B D02 /iEtT 2 7= OB 217 -



7= SAS), 2 2o0HT IV —F—HELDOHITIE. 7T

A—VIEEAEREL (Excel) » 0 A “3RME (SAS) &Mz,

HET - BALT)

S URTGANY I T2 ORFED 1O THD

Mann-Whitney UR7E %, FEEE (EGIEE = 39.3°C)

77 A —)EBARE (V) OHEEEIILLTO@EY Th CIEREEE (BEBIREE < 39.3°C) @ 2 BERIC, SEEE0ks

% AHEZR L (V=0), FHEFICHNEE (V=0

VVFHBE (0.1 <V = 0.25) AHBE H D (0.25 <V =0.5),

VFHEER B D (0.5 <V = 1.0),

BN RO IFWENZ DN B D 03 E TS D T2 DI W= (SAS),
Spearman BN FARE 2, THI & 4 DFER R L ONESED
Fhi & OFEASATIZ WV (SAS),

Table 1. Definition of Cow Signals (CS) used in this experiment.

Observation items Level Score
Appearance Gloss on hair 0
No gloss on hair 1
Dehydration degree of Pl:l|| :the neck skin and return 0
neck skin within 5 seconds
Take more than 5 seconds 1
Rectal temperature(°C) 38.0~39.2 0
39.3~39.9 1
<38.0. =40.0 2
Mean respiration rate ~50 0
(No/min) 51~90 1
91~ 2
Presence or absence of No 0
diarrhea Yes 1
General attitude Active 0
Lethargy 1
Standing difficulty 2
Cough, nasal discharge etc No 0
One symptom 1
Two or more symptoms 2

%k : score value of O indicates clinically normal, 1 is mild, 2 is severe.
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Definition of New Cow Signals : Normal “score 0“, mild “score 1“, severe “score 2”

| Color of nasal discharge

Drying degree of muzzle | Color of w_hite eyes + dent of
— lower eyelid

Fine water droplets

" Score 1 " Hyperemia "3
Score 2 Jaundice %‘i‘ Score2 YeIIow ‘

"““1

Dent of Lower
eyelid

Fig. 1. Definition of New Cow Signals (NCS) (upper :health status, lower:bad status)

Table 2. Definition of New Cow Signals (NCS) used in this experiment.

Observation items Level Score*
Drying degree of Fine water drops and cool 0
muzzle Dry, have a fever 1
Color of white eyes White 0

Hyperemia 1
Jaundice 2
Dent of lower eyelid There is a tension on the skin around 0

the eyes, no dent of the lower eyelid
There is the dent of lower eyelid, no

tension of the skin around the eyes, 1

and many wrinkles

No 0
gglgr:ac:l;gasal Clear and Watery 1

Mucopurulent and yellowish 2

% score value of O indicates clinically normal. 1 is mild, 2 is severe.

Table 3. Classification of health assessment by total point:
of CS and NCS score.

Level of . . .
Health Health Attention Higher Risk
CS score =3 4 5=

NCS score =1 2&3 4=
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HBRELUER

1. HEED CS EAREREREED NCS (& B FFDERET
i

kD €S LAREBRERD NS DA T H (Table 1 &
2) 1T X GG A 120 BT o7z, EORER, R4
75 CS "C 104 i, TCS T 89 f4il, VEE A CS T 10 #1, TCS
T 29§, BEHEEILCS T6 M, TICS T2fiTh -7 (Fis
2) MHEMO—KFIL82.5%ThHV ., «FREIF0.48 &
RIS o7, BIERA VRS A7 £RTIX7HEA
bV 2L ZFARD DI, NCS TR D 4 HA L
72< 7% (Fig. 3.). & L TNCS TILCS kv #lEHHA
1THADA AT DEBNRE LR H720, BENENGE
iz 3 2Mm s o7z (Table 3),
EGIRE 2 JEE T FORE BITHhT . EOENLDHD
BEZTCS L 80%LL ED—HRE R LNTE I, 2
D EIND BEOENIZ A T 7N OEE R BIERA
VB HT NI, £
ED X D R BRIEE R T ONE, S THEINIZKIE
W E ORIRD B LTz,

L72>L NCS Tl

TZ D NCS BNF4D

2. NCS & BAEK & DEERICDONT

CS AaTRTHMT DWiA, FEE THI, % &HKD,
50DFIERE . NCS DR a7 & ORREIC SV Tl
U7z, AEBRTHIL L -BEROIESIL A, Table 412
R UToe BB < 3LEER, R T 25 fER] & T
I 21 SEBIASH DAL, BT & SAKIEFRRBED 12 & 11
EBIFIE L7z,

Fig. 413ZNCS ® 345t%E, &HowE, AHOCOLEIL,
TESEOIELDORFCA LN, CSDBERETRLT
W5, SEEOREIE, BiK (68.3%) LFEEL (58.1) @
JERORRZ, BlEsnDZ RS0 o7 (Fig 4 EBY,
HHOEOZE, AZBREIFS, wE (227 2) 1%
BRI, K (A7 1) OLOFRE R, A
HOFEMmIE ik (75.0%) FEE (54.8%) T (57.1%)
DFIERFICBIER SN D Z L B %D o 72 (Fig. 4 PE),
—J7. TEHEZOIERITETOERITE N T 50%LLT

DIRVMETH 7= (Fig. 4 TE), LALHEHEORKME
TESZOAZHNFRFHIRAE LT GE1E, FBEVE
WiT50%THY (Fig. 5 TE),

RRICRAE L COGAIE, 77.8% L mWERERZ /R L
ZID DOFER DB NCS (XK -
FEEL - THID 3FER L SOBFRRH D L F 2 b,

ROBURRE Z HND (S 237 D 3 DR (FE#h -
Bk « FHD & NCS & DEIRIEZ /34T L7 f& R % Table
51T Lz, BEVERIL, FrCREOwE LOMIZ, A
BCRbLEWY T A — LEBIRE (V=0. 48, P<0. 00001)
DGz, NSO 3HH (REioiE + A OAD
ZAb+ FTESTDUEH) 1F, FBEER & OfMicE W

BB AAR LT (V=0.45, P<0.0001), HHOE
DAL (Fif) &, BEE ORI (V=0. 22,
BEOWE IVFH R THo 7, TESE
DT L, BIER OFIERHIBEE SNIFIEG N TR T
50% LA F72oTz7oth, BIROSHTRIGEN HERWZ28, A
BotoZlE TESEOL ERAEHEbETHHTLE
FER, HIMORE X V37 T A — VEBREI N L 7=
(V=0. 28, P<0.01),

B DR & NCS 3TE B & BT, FEEVER & 0 1%
BWBEFRMETH Y, PREDOHEGETH -7 (V=0.35,
Jiik & NCS oftdIEH & DEIFRIL 0. 24 ~ 0. 31
Tholz, AL BATERDFIRHI R A LTER] (n= 4)
B\, BB & X RER TR S L7z (V=0. 54,
LB S BB K o THAIER & [FIREIC
FIE LTERI TR, BEEORE NE ST VAR &
ol

FEOBAIER & T 5 & FRIOER FTILNCS
?O3EHE L OMBFKRIFFHS (V=0.22, P<0.06). HHODF
i (v=0.20, <0.03) 1Z& 69 <, BHEDOFERM+T
FSEOLFHEIFBEBENZE LN T2 (V=0. 17,

NCS @ 3 > DFEHE A3 [F]

TW7- (Fig. 5 FEY),

P<0.01),

0. 007),

<0.00001) ,

P<0. 1883),

3. RABICHITIREHEEDIMHENDEL
BEEOREIL, ROMR EOHBEMOFREE N, &
BF v 7 DBERA L FELTHNWDZ EREZW, TE
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WREMWIL, WIS TV DA, B L OSERD &
LEY TILRBINELMHN DN D D L ShhTnd, 4T
BOTHLESEEZBE L, O TOIUIREERZEED 1
DOIEE LTHEHA L TV A AEER BV D, ARIFFETIE
AAFHCBN T, BEORE PR EDORF 2R R
THIODEEL LTHNWD Z ERAEETH LD %l
L,

AERAIE L7z 6 8D 120 BIORIEIZIST D EMIEE O
FHEIE 39.0°C T o 72, ZAIVILCS D EEHE(E 38.0 ~
39. 2°CO#PAIZ A > TNz (Table 1) (Hulsen 2013),
% 2T 39. 3CLL DL A A FEEFE, 39. 3CLLT 2 FRFEEN
YEL., 2 BB OAITE T D AEEO KK
BOWKEIT- 72, 384 6 B 120 [B]0D &850 ks
REIX0.044g / 11.6ai Th o7z, MO EZ AT )N
(0.030g / 11.6¢if) %4E

BEL LT 202%

1 2F DN TV DO KAE
B HROBIE & LT,

s BATE O B85 OO R R B oo R B & R IRl o
— 75, FEFEENEE CIXBIME & EE
V. 0.0527g TH VY, MEOHICITHAEREN A LN
BRI SRR P, o F
0 39.3°CLAT DIEL, SEEORE RO /340 1L IAFLFHIZ o
7o o TWVT—EDMMM A HALieh o723, 39.3CLL k-
DORFE, REREOSMIIHS & E 0, B 0.030g &
THEIDEFAESHEIML TWie, BIETHRD & B8O
2 LEEBRE & OMIZT, AETIERWEWAOFEH
I DAL EGREED B2 DI S BE DR A - T
L AEDS P DAL, FEIC 40, 0°C &2 5 iR O SER] (N=
8) TIE. BJEHITREEDHENFE LT,

PLEDFERDNG | BEEOHLE (TFBVER & BIRIEN &
HEFEz b, FEARHTENE AR LT, H
WAREE DRE N LB E ROTDH, AT V—=27
DOFEE L THATE DR H D, Z OEE [JL T
ETDFENLVREL & TR TER, LEEA
LTV D44 2EARE U CERGIRE ORIE 2 i L
R TER, BEBETDHZLETAI ) —= I TE,
EAREE OB THEIZ D7D, L LSEEOW X (TIER
BRTHETHLRONDZEND D, TDODREOHED

0.0289g T » 7=,

7= (P<0.00001) (Fig. 6),

HTIEE T 2 Z 1%, BOEREZ O DRK & 72
%o WIRMEDMBERFHERDT ATV —=2 7D
WELZEO L0, AROBBLOTESTLOLE

D2 HOOEH G FRFICHBTEEE I A 5 2 & BT
bHolz, REBRTIX, BEEOREOLTIIEEBIESR (5
DELD T THRIEAMEY) 2841 9% Th o728, o 2
OOEABIMA D T & THREMERIL 22. 2% LT

(Fig. 7).

4. NRBEICLDIRATI U T~DEE
TEORBEIOTE LRI DO A 2T Y v T HREC
BRI BEZZ T CORWDETIRD 201
BT 24T o 7, TR o> THT OB & fEEO
BURRHIC BB ORLE LRI O X 27 3 1 L RO+
& OMITHBEBMER RV E T Tz, RO E & THI
& ORNTITMBIT R b el o 72 (Spearman JIEA7HEBEGR
#Rs = -0.26, P<0.26), —HIFREL L THI & DORICIX
BETHRWAHENDH - 7= Rs = 0.88, P<0.0000002),
ZORERN D, AR T 7T E LTERT 55
Al BEEREZEETILERH D0, RO XX
REHEROPELZ I WD, A7 E SRR T
ERERTEL VR LD,

. THI &

5. iR
AN THE LA T 7 F e L TR LTz,
BHEORE AHOAOEN, FESEOLIZHD 3H
B (NCS) X, THORBFEREZRT IV FAEE
Ez bbb, £ b0 3HEORAETER L, REVE
RTHDFREMENE N 20D ERGIRE ORE D B
BRAFDAZ ) == ZITHMATE, FAHOEEEED
BINEBENDTEA S,
AHFFETERLIZNCS A a7 RIL, FHEOBREELE
LT RIRIE A S ETEOEMDOK > T\ DT
O, ARG T HHEANCEA N L T & 2 AZBET
DE FIHLLTWAHEE WL D, AR AR Y b
(EF 2001) 72 &1 HICMEISFHMT 25T A T %
RETH LT, RSO X ZEERLHEL & CHEHE



TELWREMED B D, T DFE RN LIEESRE OB TF

HET - BALT)

PRI D I RO IR L EZ B D,

MENDTDITITS DR DMENLETH DB, FFO

120

104 Concordance rate = 82.5%
100 7] 89 Kappa coefficient = 0.48
o 80 é
= 60 % 2 CS ONCS
: /
S 40 % 29
20 % 10 6 o
7 vz 777/
0
Health Attention  Higher Risk

Fig.2. Concordance rate of health assessment of CS and NCS

Table 3. Classification of health assessment by total point:
of CS and NCS score.

Level of

Health Health Attention Higher Risk
CS score =3 4 5=
NCS score =1 2&3 4=
NCS
CS N\

Fig. 3. Comparison of the body part to be observed

in both score.
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Table 4. Number of cases where symptoms were confirmed in CS

[ 1 [m C31 A

Symptom
dehydration fever diarrhea cough nasal discharge
No of cases 12 31 21 25 11
NCS : drying degree of muzzle
58.1
28.6 24.0 27.3
dehydration  fever diarrhea cough nasal

discharee

NCS : color of white eyes (heperemia)

80 , 57.1
60 54.8
10 Il,““ 28.0 27.3
20 s
dehydration  fever diarrhea cough nasal
discharge
100 - :
80 NCS : dent of lower eyelid
60 50.0
20 87 286 280
20 18.2
dehydration  fever diarrhea cough nasal
discharge

Fig. 4. Percentage of each NCS indicator (upper, middle, lower) observed at the onset of each symptom (%).

NCS 3 items

100 718

80

28 33.3 33.3 299 299

20 M @ eA
dehydration  fever diarrhea cough nasal

discharge
NCS : color of white eyes & dent of lower
eyelid

f

0 1 300 2 30.0

0 | B m o 2

0 [ rre.

dehydration  fever diarrhea cough nasal

discharge

Fig. 5. Percentage incidence when two (upper) or three (lower) NCS indicators were observed (%)
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Table 5. Relationship between dehydration, fever, diarrhea symptoms confirmed by
CS score and items of NCS (N = 120)

CS Symptom  NCS items R X2 P value
fever Drying degree of muzzle 0.48 28.18 0.00001
Color of white eyes 0.22 5.94 0.0148
Color of white eyes + 0.28 9.13 0.0104
Dent of lower eyelid
NCS 3 items 2 0.45 24.26 0.0001
dehydration Drying degree of muzzle 0.27 8.96 0.0003
Color of white eyes 0.24 6.78 0.0092
Color of white eyes + 0.31 11.43 0.0033
Dent of lower eyelid
NCS 3 items 2 0.35 14.53 0.0007
fever + .
dehydration Drying degree of muzzle 0.54 35.38 0.00001
Color of white eyes 0.20 4.60 0.0325
Golor of white eyes + 0.17 3.34 0.1883
Dent of lower eyelid
diarrhea Color of white eyes 0.20 4.60 0.0321
Color of white eyes + 0.17 3.34 0.1883
Dent of lower eyelid
NCS 3 items ? 0.22 5.66 0.0589

Dy=Cramer’s coefficient of association
INCS 3 itmes : Drying degree of muzle, color of white eyes and ent of lower eyelid

5 g 025 -
£ 02
S % 0.15 - .
§§ 0.1 1
2 3005 -
0 T
Exothermic Non-Exothermic

Fig.6. Difference in the amount of mucus on the muzzle of the exothermic and the non-exothermic group.
a,b : Different superscripts indicate significant difference at P<0.0001.
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100%
80%
60%
40%
20%

58.1

22.2

|

DOPositive

BFalse

117.8 e
Positive

0%

Drying degree

of muzzle

NCS 3 itmes

Fig. 7. Accuracy of judgment of fever symptoms by NCS

S Xk
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Abstract

Calves are susceptible to diarrhea and pneumonia. It is
important for early detection of malfunction of calves and
knowing and solving the cause of malfunction in order to
keep calves healthy. It is useful to find a new cow signal
(NCS) that can easily and instantaneously judged calf health
without using measuring instruments, compared with the
conventional cow signal (CS) which uses a large number of
measurement items. The method leads to labor saving of calf
feeding management and early detection of diseases.

In this experiment six weaned calves were chosen

from the end of July 2014 to the beginning of October.
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Scoring went from January 2014 to March 2015. In the
New Calf Signal (NCS), a score table was designed by
defining score values of 3 items focused on the face (drying
degree of muzzle, color of white eyes, dent of lower eyelid),
respectively. Health assessment using the score table of
the conventional Cow Signal and the NCS score table was
conducted 120 times (20 times / head) and the coincidence
rate of the evaluation by both scores was analyzed. In order
to examine factors causing NCS, five symptoms (dehydration,
fever, diarrhea, cough, nasal discharge) was also measured at
scoring. The relationship between these symptoms and NCS
was analyzed with Excel analysis tool (2013) and SAS (ver.
9.4).

For the CS that evaluates the whole calf body, the
coincidence rate between the health evaluation of both were
82.5% (Kappa coefficient = 0.48) in the NCS for observation
and evaluation of only the face part. Three items of NCS were
strongly related to fever symptoms, and the highest Cramer
relationship number (V = 0.48) was obtained especially
with the drying degree of muzzle. There was a significant
difference (P < 0.0001) in the amount of nasal mucus volume
between the exothermic group (rectal temperature = 39.3°C)
and the non-exothermic group (rectal temperature = 39.2°C).
Especially when the rectal temperature exceeds 40.0 °C
(N=8), the dryness of the muzzle occurred in all cases. By
using the drying degree of muzzle as an indicator of calf
screening that requires measurement of rectal temperature,
labor saving of individual management will be realized.
With dryness of the muzzle of NCS alone, the positive
judgment of the fever symptom was 58.1%, but by including
the observation of the color of white eyes and the dent of
lower eyelid in dryness of the muzzle, 77.8% was judged
as positive. In other words, the false positive rate decreased
by 19.7%, and the accuracy of finding calves that need to
measure the rectal temperature could be improved.

Key words: new calf signal (NCS), calf screening,

dryness of the muzzle, fever, rectal temperature
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Basic study for the appropriate cultivation method of groundnut (4drachis hypogaea L.)
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A1) 12 148.9 +12.2 n 12 175.9 £ 14.2 m
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F4.  BHEFE BIORMEEERRR LB E S ORBRXICH T 5 1HRE, BRI,
FodEdeR, MR ERIEL, 1000KH, I JOFEINE, R/AEEEICID2FRREICLY
KRETHEIZENRBD LN b OOMICITR L L LT E RS T2,

Hohd g B

HAE 5 1% n R UERE n HERE n LA

B30
XS 6 1.9 = 0.01 6 1.9 = 0.01 12 1.9 +0.01
b2 6 1.8 £0.01 6 1.9 = 0.02 12 1.9 +£0.01
S5 12 1.9 +0.01 12 1.9 +0.01

eIz (fE/m2)
RS 6 96.7=15.4 b 6 122.5 +12.3 b 12 109.6 =+ 10.2
P2 6 192.6 =88 a 6 193.0+10.9 a 12 192.8 £6.7
SE A5 12 144.7 £ 16.7 12 157.7 £ 13.2

FadzdeR (%)
EL A 6 54.6+3.2 ¢ 6 61.2+33 b 12 57.9 £2.4
P2 6 73.5*x1.7 a 6 71.9%+0.9 a 12 72.7£1.0
S5 12 64.0 £3.3 12 66.6 £ 2.3

IR (fE/m2)
EL A 6 160.8 =25.1 b 6 200.9 =20.8 b 12 180.8 + 16.7
P2 6 321.1 =14.8 a 6 319.9 =£20.0 a 12 320.5 £ 11.8
FHE 12 240.9 +27.9 12 260.4 + 22.6

1000%2E (g)
[ERTS 6 912.2 +17.8 ab 6 859.3 +18.8 b 12 885.8 + 14.7
B 6 963.9 +27.1 a 6 996.6 + 34.8 a 12 980.3 + 21.6
S 12 938.1 £ 17.3 12 928.0 £ 28.0

TFEIE (g¢/m2)
[ERES 6 138.0 =86 b 6 171.5 =17.7 b 12 154.7 £ 10.6
o2 6 324.2+13.2 a 6 323.3*+21.3 a 12 323.7 £11.9
S5 12 231.1 £29.1 12 247.4 =+ 26.4
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Summary

Three varieties of groundnut, Chibahandachi,
Nakateyutaka, and Ohmasari, were grown at the experimental
field of Obihiro University of Agriculture and Veterinary
Medicine to verify the possible introduction of the groundnut
in Tokachi region. Cultivation of groundnuts was started at
May-23, 2016. The experimental design had 2x2 variable
factors with two planting manner (direct seeding and
transplanting) and two plant density (conventional: 5.1plants/
m” and dense: 7.7plants/m”) for respective varieties. The
mature seeds were harvested when the majority of the
plants reached yellow leaf stage. Then, grain yield and
yield components were recorded for respective varieties. In
Chibahandachi and Nakateyutaka, the effects of planting
manner and plant density to the grain yield were recognized.
By transplanting, number of grain per area was improved
resulting in the higher grain yield in the plots of transplanting,
Also, higher grain yield was observed when the plants were
grown under high density. Chibahandachi and Nakateyutaka
had semi-stand and stand plant type, respectively, by which
competition for the light tends to be moderate in the stands
even under the condition of dense planting. Grain yield
might be improved by raising the plant density at the level
of 7.7plants/m” in case Chibahandachi and Nakateyutaka
were grown in Tokachi region. In Ohmasari, the effect of
planting manner to grain yield was recognized. Grain yield
was higher in the plots of transplanting because number of
grains per area as well as 1000- grain weight were improved
by transplanting. The highest grain yield was obtained at
the plots of transplanting x dense in Chibahandachi and
Nakateyutaka and the plots of transplanting x conventional
and transplanting x dense in Ohmasari, where all the values
exceeded the national average (180g/m’). It is considered
that the groundnut is inducible to Tokachi region and the

grain yield above the national average can be expected by the

BERTIG IR - PR
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appropriate cultivation method.

Keywords : groundnut, direct seeding, transplanting,

plant density. Tokachi region
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Abstract

Although restore original landscape enhance biodiversity
sustainability, restoration goals often ignore what is original
condition and is decided based on natural perception and
preference of local people. We investigated the original
landscape of Obihiro city, Hokkaido, Japan, by using
literature review. Here, we assumed that the landscape from
Edo to early Showa periods (i.e. before modern development)
as original landscape. Most literature described that landscape
was mostly covered by grassland dominated by Miscanthus
or Phragmites which was created by flooding. Moreover, the
evidence of wide-spread andosol soil could reinforce these
evidences with presence of frequent wildfire. We suggest that
grassland restoration rather than re-forestation is fundamental
to conserve sustainable biodiversity at Obihiro city.

Keywords: andosols, floodplain, grassland, marsh,

Obihiro city, Tokachi River, wildfire
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DYl & RF OB K 2 MRS ENROBGE —FBICAERT 2 AR (=Y e® ) 2L LT—

3) HEHE S U

T — 4 OEFE L OENTIE, Excel 2010 (Microsoft
corporation) ¥ & UV#E & Y 7 K R version 3.3.2
(Development Core Team 2015) % FH\NTAT72>7=. [AlIL
L7z[EED 5 G, EREIZ R L OMEEIE D 5 U EdH 2
BAITER D DRI Uiz, HiEG 21772 o 7218, &
FGH UCr v REEF BT, Mg Lz, i i
(2002), AH (2008) & L OEFAHIZA (2016) ZHB(C,
[F— X IHEAEICRD Z &R it 5] LT 2R
% E L, AEAKYE 5% Ch A e % Fii L7z,
712U, WIFHEDS 5 R OMEDE U 558130 A 5
FENIRIE S 22072, BIFHES 5 LA B2 % K 5125y
HL, MEEITR-o7z. BIRKOME RO TE R
BB, WIE % HMi T & W T2 OIRT DRI BRI LT,
(= Ex L TORZST | OERITIEERBINER 2 5
0, NEFEHRE R L CLE D VA ZRREITADTIX
RN, ZOBERIZOWTIEY 4 b3 s A ONERF
MEZHW=. Fiz, MREEROES ) OBERIZH
FHEDS 6 LUEIT72 D KO ICHQETE R T2lz), —

JUALIE S HT (one—way ANOVA) % v /e,

HEBLIVEE

1. &EH#ER

OELERS-y

fRFUARR B ATFRAAS B L7z [RE45i3 6 A 4 A 33
4, 6 411 H 1154, 6 418 H 594, 6 7 19 H 76 4,
THI10H 664, 7H 16 H 674, 7/ 31 H 404 O Ff
456 4 ThoTc. £z, MRHMREEZRAS HIZEI L
TelRZEHIE8 H20H 144, 8 H2TH204, 9 A4 H
154, 9024 A354, 10H 1 H45%4, 10 H 8 H 40
4,10 115 H 5944, 10 1 16 H 6244, 10 22 H 27 4,
10 7 29 H 28 403 345 £ ThH - 7=
FEDNGRERTRA CIL 3 4, MIHGREZME T 12
2 DOEEIZHEHEE R 5 Ll L oo lEgh & L.
L7 o, AR EBUT RN B AT AR Y 453 4,
R B RA 3334 Th otz 72k, HMWHEAEID

42

XV EREIE R L OERRIE ORI R LT, BRI
HESSERNHD.

2) REEZEORHEDRERSLUEE
ORIl - £ - B - B

PERNE 2 & BN ZENE60.9% & 39.1% T, %«
PERZNFER L o7z (R3). FRUTHOWTITERRE
Z 20 fRELF, 30 fi~ 401X, 50 fREL LD 3 DIZH4E
LR 21T o7z, ZORER, 30 R~ 40 R/ %<
(54. 1%) , RNT 20 fREAT (36.7%), 50 fREAE (9.2%)
& otz (F4). FATHIRRMO BRI IS 27 v —
FRE & D &, RN OV TR ORE R &
Tpofe (hA2009 ; &< L EEMIE 2014 ; BLEMRTY
B 2014) 235, AR DUV TIE 50 ARBA_EMEVME AN 8 -
fo. ZAUE, SRR 50 fRELEOSKEF 2 MO FAR L
D LI D 7pinote Z b b T — MZEIELTH B X
ol T EENFRIZEBEZ NS, —F, AFAT
B ONTEROMRITB OO L8PS (2009) L1F
EREROFER Th o723, BpFnEa (2016) &3R5
MRTH-o. ZHEHERM OB LD bDELEE
Z b, BT 50 R EOREHE N DL, BEITS
7pBOnb Livivn, F£7z, it RE/NEAEN B
L7cizd, FEBROKEFE O L1322 > TnD. T
A 3.2%, @RE 2. 7%, KF4E
2.2%, FHEDSLBLT% THY (F5), thoBmEICs
Fo7rr— MRAESEUTORR L 2D (&K LED
W 2014), FEIZFFRAEL EOFAEOKREE B2
EDoyIn o To. RN M E DML E T D E R R B 2 <
(65.3%), WUWTIER (18.4%), #EH (5.9%), &k
(5.4%), M (5.1%) &7eh (F6), HEIEHRLIS
WED AL (34.8%) O HZFMESNTND Z &N
A2 Lo, MRIE, BRER TIEEN OBE T
Me— 10 2B LTEY, KEELLEVAZS D
L0015 RDT-OITE AN LD REEN L oo
ToATREMED 8 D

/A 10. 3%,



(k=
QEMEA~DREEH
SREIERGT 1D 5 B2 2~ 3EBHEBHZ< (48.9%),
WANTLREILLTF (28.2%), 4~ 98] (16.1%), 10 [ALL
E(6.9%) &ipode (RT). LEMD S HEVEZE
HIETRI 2 SKEHE DS T0%Lh &7 0, Bl KE#E
W&o TR TWEIERGITIC > TN bH B2 B
. Fio, KREEESEZ D Z ET, BETITRbR
DAR Y MAA FOREE L Wo T2 REHF IO 1
ROWA, REF ST DBRERE ORI LT DR
MR H 5.

AR - AR - RsRnfE - B A

CEMEMIRZA

KFEFEDEEOEE L LTREIZEES Z Lix, #
BHINCRAD LHE - BEAFT PR bE (2374 1), &’
WTL 7 Vx—v a3y (2229 R), FEORTE (1982 &),
A - BFZE (1458 #) Lotz (368). LavL, KE
EN VIR ERTZTITERT 2L, L2 Ux—
varPikbm< (39.4%), WWTHE - BEHE
(35.1%), FEDRAF (21.9%), A - WTFE (3.6%) &
otz (£R9). BMREEEERR S L TR 2 REE
WREATIISE (BPAF1E> 2016) & RIERICHEIMEMIC B o 72
2, YRTEREENLOREZENLZ RZTbh, &6
WGERIHAFEE SN TWD Z e b, KEEDEES L

>3

3. R
M B8 (96) Vr—& AL LTRELTNS L0 5 WTRERIEE T
E:l 307 39.1%
= 479 60.9% X P00,
&t 786 100.0%
=4, FK
N & (%) @ TTIEEVH] OIRZA
2008 LLF 288 36.7% ) )
304t ~404% 424 54.1% TYEEUHIZONTE B INEWV D RIWIZHONT
504t Ll E 72 9.2% o o o s
&5t 784 100.0% 1%, 25.1%28 T THEFX],48. 0% Thfx | L&z (&
5. B 10), AFEIICREZ ICHHRE 522 &0 9 SETH%ED
N 25 (%) . 1 . w8 -
N 81 T fEa (BANEA 2016) &R LIz, Hi7z, THew) &5
PEE 25 3.2% ZIREFTDTN 14T, TETHHR] LB RTK
=R E 21 2.7%
RFE 17 2.2% EF I otz (32 11).
FAELS 641 81.7%
&&t 785 100.0%
6. FiFih O TITVEEVHI ICHT2RMOEE
N & (%) . .
R Tad A TR HEHS TOREH L 69. 1% THY (&
B 40 5.1% R . . P .
%i 42 5 4% 10), =Y EE U HITHT D58 TN T &2
PN 511 65.3% R . N o . o
i1 26 5 on HOMERS72 Lo, B (6.0%) LiEm (4.8%)
Sat 783 100.0% M EOKREZZONTIE, =V EELHEMERNPST
=7. XEME o LEZ T RBEE DT NS -7 (F£12). Zhix, B
N & (%
1EIT 221 28.2% WCIFAFENAER L TWARWI E, EEICIIATENHE Y
2~3[E 384 48.9%
4~9[q] 126 16.1% ERLTWRWI & (EANED 2016) BB LTWD &
10[ELLE 54 6.9% X
&5t 785 100.0% HABND.
=8. BYENDIRZ A
NE {5z LoyI—3ar BEORE AE-HE HE-REHE
1 320 180 37 290
2 198 200 140 290
3 87 256 281 138
4 181 150 328 68
it (=) 2229 1982 1458 2374

XKIzfZL, REIFIIZ4R, 260%E3m, 3U%E2m, 41 mELTHEEL:.



I & RF O & 2 B EROBGE — B AERT 2B (=Y Ex W) 2t E LT—

®9. BYEDIRZ A

N EE& (%)
LoJyT—ay 299 39.4%
BORE 166 21.9%
RE-TE 27 3.6%
BE-REHRE 266 35.1%
&t 758 100.0%
=10. [TVEEVHIDIEZA

N & (%)
ETHIFE 197 25.1%
= 376 48.0%
EL5THEN 210 26.8%
LN 1 0.1%
ETHBEN 0 0.0%
&5t 784 100.0%

F. TVEELHIQORMDEE

N & (%)
#oTLV= 542 69.1%
EL5THEN 29 3.7%
fMoih ot 213 27.2%
&Et 784 100.0%

F12. [TVEEVHIORHMOEE—FEith

EES A £ ER A it
0TS 9 6% 17 3% 25 46 3 T20h 18 3% B9 0%
AL 9 n0n 19 B9 15 T0% 103 484v 21 1l 3 3Tk
aif M0 1864 3 4By 40 53 491 663 45 60% 750 10004

3) MERERI-RKEEL RGN o REEDLE

R B DOFHEICIBN T, fEdiR A R 7= kEE 1
32.1% & 720, fRDME R TWRWRREED ST RN Z
EBHLNE ST (F13). O XD RkiRIcoT
i L LT, RKEEOENOWERMNIEZ LD, &
FENXEMBEEIZE E 2D o120, RS A R0 E 5 )
ICRET DAREMERS B R b D 1o, A% EMICEIRE
1R T B IIZRAN ORI 2 B BT A LERH L7245
7.

F7o, LD XD IR RYEOREE BB A R I D),
R A B2 = & TV BT o HITBT 5 AE s
WRMELZONEHOENMNITH70, LT TR X
VOB AR D.

ORkBEEOBMUENRRERERNESNEEESR
T dh.
FERREWE~OKREEL, =T HIHT 5

44

MDA ONTIL, MESNRZ B2h ) (IZBW TR
RAITEER ST (15, 18, 21), Zh b OBIEIME
MR A T2 E D INTITRE L T RN Z ERH LN E
LinL, MR & MRS A Rz 220V T,
RN A R KRR 1L 20 RELTF A& B %< (34.6%),
HUNT 30 fR~ 40 1% (32.6%), 50 fRLLE (23.1%) &
7Y, FrREND I LIERRE R <D LS A
RS, TEWRE~OREESEY & T 7727
[ZDWTIE, KRREIEEEDZE < 72 513 EFRBURE R 72 kR
FEREIML, 1 FERICIB T 5B R~ KEEZEAS 10 [H
PAEDREFIZBWTIL, MR E RIREE D513 %
{leotz. Fiz, WEESREHM, BWREOEXFIZON
TIE, WIRHMED 5 LLEIZZR D KO ITHAEHT 22 L8 T
TR oToled, MEDOKHRNLERI LI (K16, 17,
19). BEARBD R Y DI —ITIEE 220, [k
¥ & TRSARE LI 1220 T, AN L VR
Wz RoMmich otz il & TEsca Rz

o7,



PrOER3E - MARSERD - AR A - RsURnfE - BI A

WZOWTHE, dBFEN T YT IRHEVAERLT
WRWVERF B OREF 1T bIRWVERE R LR, —
Fexy R UADER L T ARWILEES DS O3k
FiIkbEWMEZ R L. [@ROEL ) & TF
Wa R7=hy) 122oWnW i, AAROEREN ZKFEL L
THIT TV LRI LOHE - BRIEAEZHEB L T
WARREEL, V2 V=g 2ERL T RESE
I 0 bR E RDBEEICH T2, FERND, FERO
SKEFREEE A S REE, FEORFRS LOHE -
BREEHE & B L T 2 R EE ARSI B & = {8
BZH D Z ERgahoTe.

LL, SBITHERE TR L ORAERE O KEE KR E
B biposkElE, v Uz —Ta v EBEELTHDK
REFICHZITANDIND K O IR & BB VRS
L7cE D fAEITRD ZERRETHLEEZXBND
ZHICRT AR E LT, SRR ONFIE SN 7 A
RXF Y —bWVo MY EARET NS, 20X 5 7RI
DI, L7 ) — g A ERT S kEE T LRI
BICBINT 22 N T&E D, E, BETHEIND
ARy NIRRT TH D 2 ENBOD, FikENOK
RENZ YR TITRFBIEUCT 252 LT, ERER
DR FEOKE THHMNAE RTH b, FRHNZE)
WICBET DA FSZ EbAREE 0D, 61T, kK
FORMEICEDETLUVRNCFENE L, BRIk
FIZH > TUELWEHESE Z U LWAE ZBEIZT 5
ZET, FORMICE U E I oNAET T
72, REEDEAEBYOE ORI EIZONTHELSE

2D RUWHESICH 2D DTIERWES 9 D

—J5, MRlE =BT HORZFTITONTIE, [
B A LT B W URBERELIEEA S (K 14,
20), BYMEDHPLMEL Y bIFERRE R TS LS 2
&, TV EEUH DA E OREE I EMBNE R TN D
WS ZERH LM E ST AT TIE, THEMEIX
B AEEIC )T D B A e X 0 @ ENC S B 2
& (Zhang et al.2014) ), [ 2WATHMICK L THE
(7eREE 2 & D NIFE, BABMORESEIH R S A%
FANRLTWEICH D Z & (Andersone and 0zolins
2004 ; Kaczensky et al. 2004) | 23457 > T\ 5. AHF
RTHOLNERITAE L IZE &L, BEPOLZYE
B A DA E TOREE I RTINS kg
REREZ OND. EREEFE 2, S%ITKREE OB
W3 B BRI RIS L2 IV AEA AT D 2 & b EE
EEBEZLND. ThIXT LK E LT, HEHMIC
LI 2 70 SRR & RIS LT BB O BB AR 4
HEL VS RUMNER R ERRT bR G, £ oBIE
DI/NREONETEE LTBY, ABEREOZOREING
a7 9 2 ERRERONBRTH D (L ~BE
2004) 2%, BINEERF TIXH AT OBIRACHIHS,
TR Rk 2 IRIEBMTOR TV D, BIRE & K7
PEEE LTI O LD R 2BYR L O THLRIT S Z
LT, 2L ORRFICHEHYMREICHELZFF>TH 5
DI ENTE, BABMORBIZORN D EEZEZLND.
Fiz, BT E 3B 2 RE L EE R AT B
BT D L X VRTHL0vE LinZeu.

F13. FEFRER =M (BRERRRER)

R
EE5THEN
BTLVEL

it

N El& (%)
107 32.1%
8 2.4%
218 65.5%
333 100.0%




F14. RERRE R AR FRERARERER)

DYl & RF OB K 2 MRS ENROBGE —FBICAERT 2 AR (=Y e® ) 2L LT—

= ERRAN &5

B 53 42.7% 71 57.3% 124 100.0%
S 54 26.9% 147 73.1% 201 100.0%
&5t 107 32.9% 218 67.1% 325  100.0%
p=0.0046 & VIR 5 (L FEH SN =,
F15. BESIRER-H—FR (BRIREER)

Bi- EAdRAR &3
208 LLTF 36 34.6% 68 65.4% 104  100.0%
3048~ 401t 63 32.6% 130 67.4% 193 100.0%
504t LLE 6 23.1% 20 76.9% 26 100.0%
&5t 105 32.5% 218 67.5% 323 100.0%
p=0.5310 & YIBEE(R R (L FEH SN AL A o=
16, BHRERA—BEERIRFER)

Ri- ERdEAR &&
INEHE 12 36.4% 21 63.6% 33 100.0%
g 3 60.0% 2 40.0% 5  100.0%
BRAE 1 50.0% 1 50.0% 2 100.0%
REE 6 54 5% 5 45.5% 11 100.0%
AL 85 31.1% 188 68.9% 273 100.0%
&5t 107 33.0% 217 67.0% 324 100.0%
HFEDREIZLY, BFTHSIRILT-.
=17, BERER A B (BRRIRRER)

- ERdEAR &3

SRS 24 33.3% 48 66.7% 72 100.0%
eI 2 12.5% 14 87.5% 16 100.0%
it 7 41.2% 10 58.8% 17 100.0%
ER 65 31.7% 140 68.3% 205  100.0%
PEL)S 9 64.3% 5 35.7% 14 100.0%
&5t 107 33.0% 217 67.0% 324 100.0%
HFEDREIZLY, TSR
#*18. fRERIRERI-H—EWE~ QKB R (FRERIREER)

R BETLEN &3
1EUT 28 29.5% 67 70.5% 95  100.0%
2~3[A] 44 29.7% 104 70.3% 148 100.0%
4~9[q] 24 40.0% 36 60.0% 60  100.0%
10[ELLE 11 52.4% 10 47.6% 21 100.0%
=11 107 33.0% 217 67.0% 324 100.0%
p=0.1048 &Y IRER 5t (L FEEN SN A o=
#19. FEGIRERI-I—EYMEDIEZ F (FEEREER)

B RTuLvgLy A&
Lo)I—iav 33 26.6% 91 73.4% 124 100.0%
BORE 28 41.2% 40 58.8% 68  100.0%
HE-HE 3 23.1% 10 76.9% 13 100.0%
BE-BERE 38 35.2% 70 64.8% 108 100.0%
a5t 102 32.6% 211 67.4% 313 100.0%
HFEDESICKY, BITHISMRI L.
%£20. REREREN—TIVEEVHIDIRZH BHRREER)

Rz EAqEAR &&
ETHFE 40 46.5% 46 53.5% 86  100.0%
& 52 30.1% 121 69.9% 173 100.0%
ELLTHALY 15 23.1% 50 76.9% 65 100.0%
a&t 107 33.0% 217 67.0% 324 100.0%
p=0.0016 kY IRE(R (L FEE SN T
F21. BEREREN—TIVEEVH QRO A E BRREER)

R RTuLvgy &5
o TLM= 76 33.6% 150 66.4% 226 100.0%
b IYAY ey 27 30.7% 61 69.3% 88 100.0%
&5t 103 32.8% 211 67.2% 314 100.0%

p=0.7146 &KV IR R (S FEEN SN D o=
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PrOERE - MARSERD - BEHARA - RRURDAE - 01

ORHRREREMNESHTIVEEVHICEHT 508
DEELREEHOEEVICELNHLON
) TYVEEVHICET MEOEE
[ EE L HRHEIATAORIMARZ: ETHR6N
HZEEMoTHNDD] EWVIFIVICONT, fiR#K
R RRFICB O T 79. 4% 58 T/ L7200, 18.7%
W TS TWD ] LB X, B E R TV REE
RN TIE84.1%25 TEH 7w, 14.2%25 Th> TV
D] LBz (£22, 23). ARAETHEITHE (K

2016) & RIEEIC, =V EF L HOFEEICHT BEBOIK
INRHLME ST F, YR TOBENZ )

B 72 DI AEE TEE AT HOBOREMEL LTV D
TLEERHSTNDD] &V RIWICHOWT, fifldiik 4 R
T KRNI TIL 83. 2% 23 [FN S 7200 |, 14. 0% A3 [ Hn -
TWD ] L&, MRERE R TOZRVRREFICBW T
88.8% 2% [E1H 72\, 9.8%0 [HI-oTWD) L& x7T
(£26, 27). Zhb 2 >OMBUIZOWT, KA L7
KEEOH D THoTND ] LEXTEIGR @M1,
MR & R 727 ICB W ORI REUIER =9, A
MROFMIGEITR b einoTe (28, 30).

=0, =2 HITBEL THREKREITERLE
T, EECEME DL DIDIARPBEI S, AR B
WILIND EZDOMEITERTERLR->TLEIZ R
o TNBD] VAV ONTIE, MR E ALz %k
REICBNTLAT. T%H TH1-TWD ], 44.9%03 [51
BV EEZ, RERE R TWRVSREE ISR VLT
63.6%2% THIB 720N, 32.5%0 TH->TWnWb | L& %
7z (324, 25). WH L b 2 BHITHART Mo Tn
L) LERATREREL Lol
R Z 720 ICB W R RBIIER S, figa
W% RLI=RRE O H N Z OREEZ > TN e Z EARH S
MEdeolz (F29). Mo TWD | LERTK

Z OREIZ W T,

Li~L,

UN

FENDIX, TUEFBMHELZBEL TH-> T W) jE
Wohol=. DI, RO EPFEFR ORI
LD LD LIRS TER0D, fRFRKERE D EFk D
AICEELT-L LIz bBE2 L.

LL722s s, AR OMFRGER E % O A Cid 3 i
LI ULEBZENR O, BAEMIZ B4 & Fnikos A«
AR > TWRWE W) RTERFE L, fRDURERTE D %)
RIFFAEATE edode. I, MR E R REEIC
BT, 3MRT bR LEZTORERD 4. 2%
IZbH7220 (F31), MHRE R TV THNEEZRA TH
fRLTWD DT TIERL, SMIRTEET TV
MREBEZOND. RS E LD IROCT D012, 4
BRITIEHAM DT A L ROREAER EX Y —FOm Lz
HMHMERHDHTES D . EHROT A 1L, 725H<<
XEEE DR LTHREML, — B LT Tond &
IATAINRER, ARHLREEZBET LI LNEHEET
HDRE2014). UL, 2O LI fERIC/R -T2,
ABFFE CRRE LT fiRai O LR G EHOE, R L L
DEEEIHE L TR 720t L. F7z,
EJE O REE D b IRDMR A R TV ol 2 &0,
FORESRBEORKE S bEE LMz 1ET 2
VERDDEEZEZ NS,

FRFIR OFRENEIX, HIEE > TEME R TND L
RSO TWIEICH D Z ENEETHD (KRH 2014).
Linl, =Y EEUVHIIEATHETH Y, HETIIHREL
DFTERENTND I, AU CIIMHR % Boriib
BONORICHRE L. T, KEHEDMEHREOT
TEEBRL TO o To RN S D, T D &5 2k
TERINDIEWIZBNTIE, BEOPTYH R D
WOVERDETFT I L O 2 Wi & 17785 2 &
RIEGET & O MR SGE S, AR E O %0
AR TE D00 LR,

=]

=]

T

#22. [TVEELH JICETHHBDOHRD FRERRER-KEH)

N & (%)
HoTLNS 20 18.7%
ELLTHEL 2 1.9%
FNSELY 85 79.4%
&Et 107 100.0%
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I & RF O & 2 B EROBGE — B AERT 2B (=Y Ex W) 2t E LT—

#23. [TVEEHICETAAMEBDOEED FBEHFEZR TULVELERES)

N EE (%)

HMoTLVS 96 14.2%

EL5THEN 11 1.6%

FNSELY 567 84.1%

&Et 674 100.0%

F24. [ TVEELHIICEATE2MBOERQ FRGRER-KEHE)

N & (%)

HoTLS 51 47.7%

ELLTHEL 8 7.5%

FNSELY 48 44.9%

&5t 107 100.0%

Fz25. [TYEEVHIICEHTIHBOERQERIRER TLVELVEES)
N EE (%)

HoTULS 217 32.5%

EL5THEN 26 3.9%

HSELY 424 63.6%

&&t 667 100.0%

#26. [TYEEVHICHATIHMBOEEQ (HEHIRERI-XEE)

N 2E (%)

HoTWLVS 15 14.0%

ELLTHEL 3 2.8%

HSELY 89 83.2%

&5t 107 100.0%

F#27. T TVEEVHJICEHTHMBOEEQR FERIRER TLVELVERSE)
N & (%)

HMoTL3 66 9.8%

ELLTHEL 9 1.3%

HSELY 597 88.8%

&&t 672 100.0%

%28, BHRERFA—TTVEELHICETIMBOEED

Ri- BT &t
HoTWS 20 17.2% 96 82.8% 116 100.0%
L 85 13.2% 560 86.8% 645  100.0%
&&t 105 13.8% 656 86.2% 761 100.0%

p=0.3068 &V IREREH (FFEMSNGE M o=,

%20 BHRER AT TVEEVHIICEHTAHEOEED

Ri- AT &t
MoTWS 51 19.2% 215 80.8% 266  100.0%
ELLTHRL 8 235% 26 76.5% 34 100.0%
AMDAELY 48 10.3% 419 89.7% 467 100.0%
&t 107 14.0% 660 86.0% 767 100.0%

p=0.0010 kY IFHEIREH IFFER SN T=.

#*30. fSRRERDN—ITVEE A |ICBTHANBDFER

RBi= FRdRAR &5t
f->TLVD 15 18.5% 66 81.5% 81 100.0%
FSALY 89 13.1% 590 86.9% 679 100.0%
&&t 104 13.7% 656 86.3% 760 100.0%

p=0.2427 K YIRERER (FFEENSN i h STz

£31. [ TVEEH BT DB OBRLE

[>T EBEZ-H N ZE (%)
0 42 44.2%

1 33 34.7%
2 14 14.7%
3 6 6.3%
&5t 95 100.0%

KB TEIELLTHRN I EBEZA KB E TR NSRRI LT
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(k=
I) REEHOESL
TYEEVHICFEMNTE D88 E LT, MBHRE R
ToRBEE TRV TIE 101 ~ 500 235 b %< (37.4%),
PN T 501 ~ 1000 [ (30.8%), 1~ 100 [ (19.6%),
1001 ~ 5000 [ (7.5 %), 0 & 5001 ~ 10000 [ (4
1.9%), 10001 2L L (0.9%) &7e-o7= (F32). fifin
WA R TWZRVREE IRV T,
%< (40.1%),
100 3 (18.5%), 0 [ (5.6%), 1001 ~ 5000 [ (1.5%),
Lipofe (3 33).
fERAR & TR 1T — N7 0 S 454. 3 1, fiRR
Wi TR SREE I — A 720 Sy 275, 1 [ C
EDHLWVIORERE R, AT ORISR p = 0.0143 (< 0.05)
TR % L7 RE R O F MR T D Bl @ 2
LB EMNE ol RIZHET Y B HERET
DIDDEEETRoTETDE, BIFRTIE—ANELY
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Abstract

Japanese zoos emphasize education to cultivate
awareness of, and positive attitudes toward, animal
conservation. Zoos are important places where people
can feel a connection with animals through local animals.
Unfortunately, however, large foreign animals often attract
more attention than local animals, and visitors have not
always been imbued with the appropriate knowledge and
values with regard to local animals. The quantity and
quality of the information zoos provide to visitors affect
the visitors’ knowledge of animals and attitudes toward
animal conservation. Therefore, we expected that a zoo’s
cooperation with a university with appropriate zoological
knowledge to create a signboard to attract visitors’ attention
would help improve environmental education at the zoo. The
Obihiro University of Agriculture and Veterinary Medicine
has conducted various studies on an animal local to Tokachi
in Hokkaido, Pteromys volans orii, and has accumulated
knowledge of this animal. From this perspective, we aimed to
(1) create and install a signboard about Pteromys volans orii,
based on the university’s accumulated knowledge, and assess
the effect of signboard installation through a questionnaire
survey; and (2) from the results of the survey, propose how
future environmental education should be delivered. The
survey showed that visitors’ characteristics, including age,
number of visits, and whether they already knew about
the animal, did not affect their likelihood of reading the
signboard. In addition, even when visitors read the signboard,
their knowledge of the animal did not increase. Male visitors
and those who liked the animal were more likely than others
to read the signboard. Visitors who read the signboard tended
to be more aware of conservation than those who did not. In
cooperation between the zoo and the university, we intend
to further improve our environmental education and provide

information on local animals. These approaches will help
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increase visitors’ knowledge of animals and awareness of

animal conservation.

Key words: environmental education, Pteromys volans

orii, questionnaire survey, university collaboration, zoo
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The 2016 Academic Year
Index of Master's Theses for
the Graduate School of Obihiro
University of Agriculture and
Veterinary Medicine

Master's Program in
Life Science and Agriculture

. Elucidation factors related to the nesting of two crow

species in the middle Tokachi area of Hokkaido, Japan
(Mitsuhito Okamoto,Ecology and Environmental

Science)

. Effects of feeding sprouted brown rice silage on

digestibility for ruminants

(Itsutaro Abe,Animal Production)

. Carrion beetles(Coleoptera, Silphidae) in green

environments of Tokachi, Hokkaido: species
compositon, habitat preference, and flight capabilities

(Daisuke Ando,Ecology and Environmental Science)

. Effects of fermented plant extract feeding on meat

production of fattening pigs

(Eiji Saito,Animal Production)

. Dynamics of radionuclides in the areas around the

Fukushima Daiichi Nuclear Power Plant - Concentration
of radioactive substances, their changes over the years
and migration of radioactive substances attendant on
feeding and transformation in dipterous insects -

(Kosuke Sato,Ecology and Environmental Science)

. Ecological study of Apodemus argenteus used with nest

boxes in mountainius natural forest in Hokkaido, Japan

(Sakura Jokaji,Ecology and Environmental Science)

. Investigation of Sexing in avian species

(Ittetsu Shiroishi,Animal Production)

. Study for accuracy of genomic evaluation on semen

quality traits of Holstein bulls

(Katsuya Suzuki,Animal Production)

. Dose the structure of vertebrate scavengers alter salmon

scavenging function along urban-agricultural gradient?

(Yusuke Tamada,Ecology and Environmental Science)
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10.

11.

12.

13.

Assemblages of Cerambycidae (Coleoptera) and Diptera
in the broad-leaved secondary forest remaining in
different surrounding environments and larch plantation

(Ai Tsuruta,Ecology and Environmental Science)

Effect of hyaluronic acid fragments on maturation of
bovine cumulus-oocyte complexes

(Ai Nozaki,Animal Production)

Fugal communities colonizing fallen needles of Abies
sachalinensis under snow cover and decomposing
ability of these fungi

(Haruka Hirano,Ecology and Environmental Science)

Effects of supplementation of active yeast on production
in beef cattle

(Shoko Fujii,Animal Production)

Master’s Program in
Food Science

. Effects of dietary Sphingolipid fraction from mushroom

on bowel inflammation model mice

(Kota Akada, Biomolecular Structure and Function)

. Characteristic analysis of the lactic acid bacteria derived

from raw milk of the Tokachi, Hokkaido
(Yuichi Ikawa, Food Technology and Biotechnology)

. Evaluation of bread making quality and bread quality of

bread manufactured by a new processing method

(Masaru Otsuka, Food Technology and Biotechnology)

. Antioxidant and antiobesity effects of by-products from

agriculture products on in vitro and 3T3-L1 adipocytes

(Yuki Kato,Food Technology and Biotechnology)

. Changes in Quality of the processing potato cultivar,

Toyoshiro, grown in Tokachi and Kamikawa during low
temperature storage and effects of calcium fertilization

(Kazuma Nakata,Food Technology and Biotechnology)

. Effects of rice flour on ceal fermentation in rats

(Ryuji Nagata,Food Technology and Biotechnology)

. Study of breadmaking quality of whole wheat flour

bread with enzymes treatment

(Koki Matsushita,Food Technology and Biotechnology)
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10.

. The effect of polymeric ingredient from sugarcane on

the intestinal flora

(Rie Yanai,Food Technology and Biotechnology)

. Effects of growing conditions on flour and bread making

qualities of Extra strong wheat variety "Yumechikara"

(Toru Yamaguchi,Food Technology and Biotechnology)

a -glucosidase inhibitory activity of polyphenols in
pears

(Yang Cui,Food Technology and Biotechnology)

A Study on Physicochemical Properties of
Potato(Solanum tuberosom L.)Starch Isolated from
Different Cultivars of Processing Type Potato Cultivated
in Tokachi and Kamikawa in Hokkaido Prefecture of
Japan
(Samanthi Wathsala Pelpolage,Food Technology and
Biotechnology)

Master's Program in
Agro—environmental Science

PGPF(Plamt Growth-Promoting Fungi) Effect
and Induced Resistance Using Entomopathogenic
Lecanicillium muscarium

(Yuta Sasahara,Plant Production Science)

. Analysis of the Management by Scale Hierarchy in

Dairy Farming

(Ryo Anji,Agricultural economics)

. Basic studies on development of spraying height sensing

module using position sensitive detector

(Takuya Ichioka, Engineering for Agriculture)

. Determination of Meteorological Factors to Influence

on Appearance of Earlywood and Latewood of
Larix -Comparison between Obihiro,Japan and
Hatgal,Mongolia-

(Momota Imamura,Engineering for Agriculture)

. The evaluation of control efficacy against cotton, aphid

Aphis gossypii by combined use of entomopathogenic
Lecanicillium spp. and aphid parasitoid, Aphidius
colemani

(Fuka Oikawa,Plant Production Science)
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10.

11.

12.

13.

. Detection of QTLs for grain dormancy in winter wheat

with excellent resistance to pre-harvest sprouting

(Takahiro Kamada,Plant Production Science)

. Study of Bean Order in Farming Land Use

(Seina Goto,Agricultural economics)

. Exploration and genetic anlysis of useful traits in spelt

wheat
(Yuki Sakai,Plant Production Science)

Study for reduction of viral diseases on potato
production in the Republic of Malawi

(Shiori Toyota,Plant Production Science)

Genetic diversity and resistance to stored pest of "Local"
maize varieties in Malawi

(Nozomi Handa,Plant Production Science)

Conditions for Improving Economy by Introducing
Milking Robot

(Kyosuke Matsumoto,Agricultural economics)

Investigation into cadmium accumulation of upland soil
in Hokkaido
(Takahiro Yagi,Plant Production Science)

Evaluation and improvement of soil fertility under
potato cropping systems in the Republic of Malawi

(Ayaka Yoshimura,Plant Production Science)

Master's Program in
Animal and Food hygiene

. The mechanisms of ovarian follicular cyst in dairy cow

(Shiori Ishizawa, Animal Environmental Hygiene)

. Mesophilic anaerobic co-digestion of dairy manure,

meat and born meal (MBM) and crude glycerin

(Aya Saikawa,Animal Environmental Hygiene)

Detailed evaluation of Marbling by using Image
Analysis of beef carcass cross section

(Kohei Sakoda,Animal Environmental Hygiene)

. Characterization of UDP-oligosaccharides in Ovine and

Goat Colostrum
(Masashi Sasaki,Food Safety Science)
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10.

11.

12.

. Effect of polysaccharide-containing factors in serum on

the formation of Aspergillus fumigatus biofilm
(Yu Takahashi,Food Safety Science)

. Influence of malaria infection during pregnancy in mice

(Hana Furuya,Animal Environmental Hygiene)

. Role of vitellogenin receptor in the oocytes of a hard

tick, Haemaphysalis longicornis: Gene expression and
protein localization of vitellogenin receptor

(Ryo Mihara,Animal Environmental Hygiene)

. Production of aflatoxin and the biosynthetic cluster in

Aspergillus flavus strains clinically isolated

(Satoe Yamaguchi,Food Safety Science)

. Study on the mechanisms of cellular entry of anthrax

toxin - finding novel molecular factors involved -

(Yumi Wakayama,Food Safety Science)

In Vivo and In Vitro Effects of Euglena Supplementation
on Nutrients Intake, Digestibility,Rumen Fermentation
and Enteric Methane Emission

(Gathinji Peter kiiru,Animal Environmental Hygiene)

Consumer's perception, willingness to pay towards beef
safety in Botswana

(Thato Jacquline Koogotsitse,Food Safety Science)

Evaluation of the newly developed enrichment broth for
the growth of Listeria monocytogenes

(Letlhogonolo Koogotsitse,Food Safety Science)
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The 2016 Academic Year, Index of

Dissertation for the Graduate School of

Obihiro University of Agriculture and
Veterinary Medicine

1. Effect of increase in feed-derived volatile basic
nitrogen levels originated from poor-fermented feed on

metabolism, immune function, and conception rate in

lactating cows
(Ei Tsunoda)

2. The effect of natural feed additives on methane

emissions, nutrient intake, digestibility and rumen

fermentation parameters

(ASHAGRIE Aemiro Kehaliew)

3. Molecular epidemiologic analysis of tick-borne

protozoan diseases of beef cattle from different regions

of Thailand
(JIRAPATTHARASATE Charoonluk)

4. Biochemical studies on potential probiotic strains of

Lactobacillus rhamnosus isolated from fermented

Sumbawa mare's milk

(Ni Putu Desy Aryantini)

5. Diagnostic and microsatellite studies of Schistosoma

japonicum in humans and animal reservoir hosts
(Moendeg Kharleezelle Jardin)

6. Surveillance of avian paramyxoviruses (APMVs) in

wild bird population in Hokkaido and characterization

of APMV isolated
(THAMPAISARN Rapeewan)

7 . Molecular epidemiological studies on trypanosomosis

and piroplasmosis among livestock in southern Africa

and central Asia

(MUSINGUZI Simon Peter)

8. Serosurveillance and vaccine development as a strategy

for control of Toxoplasma infection
(Ragab Makhlouf Mahmoud FEREIG)

9. Effect of food components derived from agricultural

products on intestinal fermentation and lipid metabolism

(Sakura Kawakami)
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The 2016 Academic Year, Index of
Dissertation for the United Graduate
School of
Veterinary Science, Gifu University

1. Study on the Developmental Stage-specific Cell Surface
Protein of African Trypanosomes
(Shino Yamasaki)

2. Studies on Behavioral and Brain Pathological Changes
in Mice Caused by Toxoplasma gondii and Neospora
caninum Infections of the Central Nervous System

(Fumiaki Thara)

The 2016 Academic Year, Index of
Dissertation for the United Graduate
School of Agricultural Science, Iwate

University

1. Study of the interaction between organogermanium
compound, Ge-132 and biogenic substance
(Yasuhiro Shimada)

2. Study on mechanical properties of volcanic ash soil for
backfill materials of agricultural pipeline in Hokkaido

(Yasuhiro Onodera)

3. Biogeography of carnivore species occurring extensively
in the Northern Hemisphere based on ecomorphological
and phylogeographic patterns

(Sangin Kim)

4 . Analysis of normal and tangential forces on agricultural
tire lug

(Mingliang Shao)

5. Inactivation of transmission capability of disease vector
by entomopathogenic fungi
(Minehiro Ishii)

6 . Potential of biological control for tomato complex
disease by root-knot nematode and Fusarium
oxysporum f.sp. lycopersici using entomopathogenic
Bacillusthuringiensis_

(Jiaheling Qi)
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. Compatible bioinoculants for improved plant growth-

promotion

(Santiago Christine,Dolores)

. Effect to processed foods of the functional material

extracted from beat and chicory
(Daisuke Kasai)

. Study of nitrogen runoff from the agricultural land to

control nitrogen loading in the Tokachi River basin

(Yuri Yamazaki)
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