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Breeding behaviour and mate selection of female sika deer in Nara Park, Japan
Fumika Fukumoto !, Riyou Tsujino *
1 Center for Natural Environment Education, Nara University of Education

EE SBRARE (EBRESRM) ICAEBT 22K VN Cervus nippon D A A ZAEBHIL, A
ADBHATE), BLIOAARED L) a2 o MTLEORREEZZIT AN TN D DNION
T L7z, &5t 66.8 FE OBV > 7'V v ZYEIC K D 7,067 A% T — X & — B LEET
JVTTHRNT LTz, RRRHID A 2 DOBFEITEIOEIA1E 0.2~1.1% T, FELREH (0.0~0.3%) L H~T
@ IoTe, Fio, HEZAREIZL > TAANBIITEI 2 L <1TH L H T -THBATH.
BIRITENOEI AL 3.9% TH V) | T OEITRER A ASCHRLERA A DZ TS L L K)o T2,
FADBIATENC LD A A~OET - BHF - PAVVIAR - il « ~ 0 o MTEIDAEE 223 H6) (=
7> b 21 FhHlEET) BIEEI L, ZIUSKHT D A ADOKIGIE, 143 F6] (64.1%) H3ikiEE, 80
% (35.9%) NERETH -T2, A ADBEFEITEN G LT A ZANWKBES D G 0gE BROES, 4 A
DIEY A X7 T AL EOFE, JRANEOFE, RERELHALEK L Lo —ILBEET VI X
HETNVRIROER ARY A X7 T A LRBIRIED 2 B AETALE L LT ARRIREI N,
FADOBRHATEN 2~ U > MTEIIZTIZRD SRV A X7 T ADHEFTIELE T HET VIR
ENTe, A AIZRMAFZFEBAICITRR L TR nay, dBE L7220 &0 9 B2 07 i TR
A RADRXILRERA A ZREBHTLE LTERIRL TV A LB 2 B,

BA EEFE , T 7 (2022) FEARRNIZEBIT D=5 Y0 A AOEEITE & ZRAFER.
RBBEERFERRREEAGT L ¥ —KE, (23): 13-22.
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Abstract: The breeding behaviour of the female sika deer Cervus nippon was investigated in
relation to the characteristics of their potential mates by tracking females inhabiting Nara
Park (Nara City, Nara Prefecture). We obtained 7,067 scan data by the instantaneous sampling
method for a total of 66.8 hours survey and analysed the data by generalised linear models.
The rate of breeding behaviour of females during the mating season was 0.2 to 1.1%, which is
slightly higher than that during the non-mating season (0.0 to 0.3%). Even when females
became reproductive due to estrus, the female breeding behaviour was 3.9%, which was
significantly lower than that of adult males and sub-adult males. A total of 223 cases (including
21 cases of mounting) of male mating behaviour, such as approaching, following, enclosing,
contacting, and mounting, to females were observed, and the female responses to these were
143 cases (64.1%) escaped and 80 cases (35.9%) unresponsive. According to a generalised linear
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model analysis in which whether or not the female escapes is set as an objective variable and
the male body size, the presence or absence of mane, the presence or absence of mud makeup,
and the nutritional status are set as explanatory variables, a model with the body size and
nutritional status as the explanatory variable was selected. When the male reproductive
behaviour was limited to the mount behaviour, a model, only the body size class was used as
an explanatory variable, was selected. Females did not actively choose a mating partner, but
it is probable that they chose a large adult male as a mating partner as a result of their passive
behaviour of not escaping.

Fukumoto F, Tsujino R (2022) Breeding behaviour and mate selection of female sika deer in
Nara Park, Japan. Bulletin of Center for Natural Environment Education, Nara University of
Education, (23): 13-22.
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L OMRIRIZBE T AFEICRB N T, ARNE I Vo I EETH R EZRIRT 50T L < b
Mo TE LT, A RITHRTHIZET 2 i K Z U (Jennions and Petrie 1997), < W T,
F AR ORI U THREBICERITH D18 A O K E WA AF EBIHITENOMEE R @\ & T
MEh, AADEY A R IBIER D A2 D200 L WEEICZR D & 25 Tw5 (McElligott
et al. 2001), =& 21X, BREARE (REWH) O=xK> T Cervus nippon TIIA ADKY A X3
BHATEN OB E B2 5.2 TBY . REMICITEY A X7 Z 2AOREZWIE, 706 A
F A, BHRRERA A, A A 1A A DONRICBIHITENC £ < ORF 2 E03 (FF - 318 2020,
R A ZROK X 7 kA A TR INTHIRE U 2Rk L CERETTENC IR 2 20T 5 2 & T BHHRR
DELA@ED TS EEZBND (FaF - B 20200, &S (EHE) T 15 FEI2bi-> TiTh
NIEHFFRIC L D & (KA AR KE S HBIRY 2 oI\ A4 A LR Y 272 W BN A A2 X D
ZREEIT 154720 4.8 B & 1.3 [ETH 2 DITx L, AR A4 2B/ NS WHF 2T 0.4
BT&H Y (Minami et al. 2009), AW A AN KEWVIEEAADBIERIE L@ D EEZ B
A

— ., PEEREGRICL D E, ARTHOEWAREZREMTLE L TRERRNTLETHEIND
(Darwin 1871), 7= & %1% Clutton-Brock et al. (1982) 1%, 7 h 5 D A AP A X005 (K
OO % EMEIEEINES 24 AEZRIRL TV D EHER LTV D2, A A XIIERESR
YA X EFHBAT B 720D A 720 TIEEMIZEEN C X 721, —J7, Reby and McComb (2003) i,
FADWEEFIZB W THRIET +/b~ » FOJEEEMEDIEE LY RE KA XTEY EOEIG
JEHFFOAATH D ATREMENE W2, 2D K 5 e ADWEES &2 A A3 afte & PR U2, EES
T H N DINE A ZTEF A RDOKRX A ADWET 28] X H8 b, R TFRR AT 55
B A IZAADKRY A XI5 2 AR EN TS (Charlton et al. 2007), 2% ¥ 4
ADEY A XX, AR DREBFFOBRRIELAEIT 72 > T D AR K E VY,
REARANO=AR VT IBIFENTEY | ITHERBICET AN TOITE 2 (E
7K+ JIE 1975; Miura 1984a, b; Yamada and Urabe 2007; Akita et al. 2016; Torii and Tatsuzawa
2009; [ « SEBF 2017,2020; FEff - S8 2020), A A OBFEITENC DOWCIEA A 2 BEF S 5 5
B AW THES LTV T (F)I11977; =il 1980; Miura 1984b; 7ak] « 3-8 2020), %22
(272 % & A ADBEFATEN ORI FI G II R E M2 (FF - 35 2020), —FH A A OBEFEITE)
IZDOWTIE, A ADOBFATENCK T L5 E W HEDOATLrfHE SN TE LT (5] 1980), 4
AD XN A XY T A TEFEATENZ T HREEEIE BRI 2 000, KRS 50T A AN
RIETD & EORERIMNT 200 Tbo> Tnnizd, A RZTARE L TEIEKENTS & nvo
T ETHONERD D,
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PlbEDZ L aEE 2T, AFZE TR, REARERWNICAERT 2 =R U0 A ZOEEBE 28 L
T D R - LRI D 5 VITFAE - FEFRIFRIE, (KA ZOENT L5 FHEATEN 2T L By
MIEIG DAL L | 2) T AOBFATENC KT 5 A ADKE & A AD R B OFAEOBIR A B 5 I
LT, 3) ARADBRIRT HEZHFORE L BIROFIEIZOWTELET L,

Ak
AEM

REARIIRRERBRTICALET 2A8E TH 2D, 1880 FIIFAHAREICHE S L7z RRA
I fREZ B4 1982) , mifEIE. 511.33 ha (N, “FHLES 48.77 ha, [L#KHS 462.56 ha) T
0. ZOFITITHER B OLM & U TR IUEERE & U TFA 10 FFI0BE S 72 R FROR
ARAE, BESR & Vo R ESER BFAE L TV TH D (B ARDOIEREE % /| Utk
JT 7 — L ~X—; https'//www.bunka.go.jp/seisaku/bunkazai/shokai/sekai_isan/ichiran/ . 2022
£ 2 H 8 HiER) » AEHIZI=FR L P HTDOAERT HREBAREHILD I B, 4 AL A ANIRE
L. HRSFRHFRHA KAE72R I ~BULE R D72 < BOLEDOREREZ BN WEBZ HILD
o R & 2o FEMO R, S RENEYEE, BESFELE Lic, BEARO =KV hI36HE
SN TWDL DT TRV, ARHLIRETSWTHHEIT S Z &3, +oAERLTWD,
HROBEHRIT I 5T 2020 4 7 AIATONBEGRA T, BRERARNITIE 1AL ED X 2
IZ 808 UH. 1 kbl LA AL 224 BH, Mikfir1% 254 5, A7t 1,286 BHO=F U WAER LT
W5 (BROEE#ES Y = 794 b httpsi/naradeer.com/about/number.html . 2021 45 3 H 2
H fERE)o

HiRE

RERRICERT D=0 P OBGEATENE, pERA A TIZ 9 A bHEZ NS, 10 A
CE—27 %2z, 11 ANH 12 BIChT T &85 (R - -2 2020), HAEA A TIZ 9 H
MOBEEAHEINSE, 12 Al —2r 2%, 1 AIZEE 425 (R - B8 2020, £72, K&
PSRBT 2TEID 5 b, BIEATEIORIGIT, BREA A HKERA A, A A 1A ADIEICH
W (FERT - BB 2020), U722y THAIE, PR BIRITEI OFEIG 3 @O RER A A & # R A 2
OBEFHITENOMEE O Y — 7 IZ/hbYE, 9H Ens 12 A T E TeaRREMETR L., T DRI
OZFH (1 A5 8 H) #IERREME L TRE L, BV 70 v 7 iEZHWT, FEIZA A
RZBER L, JBEMEARRS X OUBHMER. S 2 10 m BNICW DT R_RTO =R UHEED /7=
HOKEE 2 0 2T 0T8I ZREk Lo, B, HEB N =R VI OTENIEEL 520 E D
B GHEAR D5 5~10 m BV CHIR TBIZE 21T o 7o, B GE AR LS O JEERIZ DT
b AR R Y B A & o TRIZE LT,

FARFHEIZ 8:00~17:00 O & L, BEMERIZ DUV T 1 IFHLAE 2 B LT o L 72 iB b
AT o Tz, RESLEER EDEKRY A X2 BHETHIT 2 I3 L ed, T X TORERET
RKYA XD T A% LT, A ADIKRYA XY T ATEICERORE XT3 DXy Lz, K23k
IR Z N A R & R A A (Af, adult female), FRER A A X 0 A2/ &< BICEHDFT ~ L
WA R EFE A A (YE, young female), M4/ F & D I RKEVV/IMED A 2% 1% A A (I, yearling
female) & L7=, 728, K¥ A X7 T 2AOHFThHrb/hS < IAKRIZH U TEDBEVEREZ Yl
LTz, 7o, BEEOYBMFIIEADREWVAATHWELRNEENL D, T ADKY A X7 Z X131k
DRESEAORIEFNEL L T4 212Xy Lz (FF - % 2020), (KA X3+ k&< 4
R H R oA A A A (Fam, full adult male), AERA 2 X0 L35 T/MA T 3 53/ 2 FFo A4
A Ze Bk A A (Sam, sub-adult male), FkEL « HERERA AR T/IMATOHD 1A ALY b
KN THY 1~3 RAZFFHOF A% EA X (Ym, young male), 4Lk v —[E0 K& k1
AT 1 RMAEFHOA A% 1A A (1m, yearling male) & L7z (F4f - 3-8 2020), 7=72L. |

15



WEHERFAREEHE % —HE, (23): 13-22 (2022)

BRELRE LT A4 RADORMF ZADERY A XL RRBREOEEIL. Tl EEHE SN 5729 3
RATHRAL AL Uiz (FF - 3 2020), REARO=FR YB39 AENGEE#ERICX
STHZYRIND, AZUBRISNIZARADEY A X7 F 2%, ARG LFEEROEDOKRE I
DIRTEOKRE ([EORKEX) 26 LA LT, BREARETIE S AWANOFENEETNEL
T6 APAICEY—27 282 50T (Miura 1984a), 5 4 1 H&E.8 & L CHERmEZHB L (8
ko« 3-8 2020),

T AR A ANCKET D HIATR 24T 2 125G 11T, IROEY S HITFE LW AT B OR A REk L
Too AADGEIIRFBIRIE, BIGAELZLE L, T ADOGAITRERE, AOREL 2D,
BOAM, BALVEOAMAZ TSR Lz, REREBIEX, By - 55 - By - RO 4 BERE TR L
Tmo BEOHZ Y ZBE L TCEENANETEOH -V ICHFIIEN RSN TS EHEEN D 5BE
ITREBR, EHEOENEVDNVIEOH T VIZZEIUEERER OO TV RN EHERI SN D55
KW, EEHOEN 40000 BEHEOMHE IR R TV DIGEITREE, KEEITHE
FEAERLSEEES, WEREDENI S ONDIHEAITREMEL LTz, 1z, A ADHKIE
PRAEIT 24 BRI E R Z &M BN TS )Y (Endo and Doi 2002), B4k CTIiEst Ao b 315 L
TWBENEET 52 ERE LV (Endo and Doi 2002), =D 7=, A AZPHVVIAL S LTV
AR IE LTz & E L7= (Endo and Doi 2002), ZZRHICAADOEHIZEN A ONT-HEIC
I, BbH E Lz, £, KEOOXZIGTIRICIEZ 290 D IR O TENIRZ B D4 R |(Z
AT TH D720 WEHEIED 2019), A AN A R ZRINT HEROHIWTHYE L 72 2 TREMEN &
A, FIZTEHERY. IEZEIZRER OV TWEEEITIRIEESH Y & L,

AARAEAAHGELIATENE LT, 202 D T8 A 6 FEEEIC M LTz, B0 E-STD L
TWAEEE B, K LEE, B2 E2BX TV DGEECKE L CIHEBL Wb
G TR, ABICH»-> TEEZMIE LV BEHE L T D568 % W), S E 72138
M. BMITIEE > TWAHAICIE KRS &L, &51c, F)I - JIE (1977) IC k- THEE
iz 26 OB 2178 A T8 TE)) & L (- % 2020), B ~D 7 —3
Y7L R - BEEERR EofTEN A T2 & LT,

T, 2T L OITENCIN A, RRINCA AN A ZTK LT 28500 « B « FVIAR - 2
fih « ~v > b (REEET) OFTE) (Z3f 1980) N Z >7-HE. ZOBITENCXHT D A 2D
iz, =il (1980) IC Lo THBIER SN A ADKG/NE = THDHFR Y I A ML yF . AAD
BAANDHE I N— 27 BERRIG, A& - W0 O 4 IO, UL, Kbt 6
FEFE DS EATE 2 5ok L T2,

FHAIL, 201644 H 13 H/” 56 A 1 H, 201649 A 1 H2v5H 11 A 18 H, 2020 4 10 H 7
H2S 12 A 18 HE TITV, DX 54 58 (kB A 2 138, #H A A 39HH, 1A A 25H) Z{EK
B & L, 66.8 REEFHE L7-,

HREtARAT

IR IENE A A LIEREA A L TITINGEVWAE L 00 E2H LT 572012, KREHO
FEI{ AR LIEFEAG A ADITEEIG 27 4 v ¥ % — O IEREMERBUEIC X 0 AT L7z,

RN A AR A A% UCHET « JBBF - PHVIAZ. - ik - w7 > b (REEZETe) O 5 FEE
DEFEITENE AT 1256 A A& JEHEZ L CAADBFEITEN 22 7 A=V IER L7720 LT
WD DNEGNIT D722, T b DA ZADBEFEATENT T 2 A ZADKUE (EEL 72738575
WRER) ZINEEEE L, A ADEY A X7 F X (Class: 1m, Ym, Sam, Fam), s=0OHHE
(Mane; 0, not-exist; 1, exist), JRI{L¥EDA®E (Mud-makeup; 0, not-exist; 1, exist), SFEINAE
(Nutritional status; bad, normal, good) % #tEAE ¥ E L C—ALHIEET LV CRMT LTz, 728
REMZIE, FEAETRTOARAOANPEIRIIN TN T, AIZET 2 HRITMT ) 5 ERIL
LTce AT w7 UA RETEHEWDS LTWE, i/ AIC (Akaike’s Information Criterion) %
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RTETNEEEET L E UTRIR U, INEEBORESMIT W, V7 B
logit BISAMER L1z, F7o, RYA X7 T R EOBAEEOT —Z BRB LToT — & 37T
MO LT, &5, 5 FEOBIHITEIO S b, v U v MTENILRRICEEEF S OT, «
72 MTEIDE Z o 7256 O A A DIRRER 2 B AR L LT T & AR I — BRI 7 L CF T
ST, WEHENTIZIZ, R version 3.5.1 (R Core Team 2018) D X & — stats (24 5 BI% glm
LRy r— MASS 126 % B35 stepAIC % 7=,

ARZADEY A X F 2 LZf (ZRY - IERRBH) NEFEICRD D178 ~5 % 5 EBE P 5 )
[T 272010, BEMERR E D 10 m TEHWTZ A ZADITEN T — & Z W, BhEl b 2178
DRBZINELEE (Breeding ; 1To TWARWEAIX 0, To728%A13 1) &L, BRYEA X2 F
A, FHIOBRE —BACBIEET I Lo THRNT L7c, (A X2 Z 2 (Class ; Af, Yf, 1f) &5
i (Season; FEREH (1~8 A) 72510, M (9~12 A) Z2biF 1) #FiIZLEE LT
WACKRIZE T WVIC L DT A B 2 e oTe, AT v 7T A RIETEREWS LTWE | i AIC
(Akaike’s Information Criterion) Z /R9ET /L ZHETT /L& L TRIR LT, IGEEER O~
AT A, U 7 BB logit B A L7, #EEHIENTIZIZ. R version 3.5.1 (R
Core Team 2018) D/ — stats ([ZH DB glm & /3» 7 — MASS 126 % BI%k
stepAIC % H 7=,

R
HiE - EREARDITHES
REMNCHAE L7 AR 54 BHD 5 6 11 BHITFEE A A | 43 BAIIIEREA A Th oo, 1TEIEIS
LTI A R LIERIE A A TR > Tz (p<0.0001; # 1), BHEITEIOEIS1T5E A 2 T 3.9%.
FEFIE A AT 0.83%., FRAITENIFIE A 2T 40.6%., FEFBEA X T46.0%Th 7= (F 1),

xR 1. XERHICEBY > ) VU ETRERFERL - R 2 ARADEBEBETHORB LA YA XITR
AZADSL, FKIEARX (estrus female) & IEFKE(F (Body size class; 1f, yearling female; YT,
AR (non-estrus female) DITERA X+ LT young female; Af, adult female). XEEAMEH
F}EIE, 0, FXEH: 1, XEH) LoBRIZEBTS—
Activity  Estrus female Non—estrus female ﬂ%tﬁﬁz%Tﬂ'ﬁﬁﬁFﬁ[*éEEEI_’E:ET)bd)ﬁ%"
Breeding 18 (39%) 4 (03%) iqﬂo)%wmli‘ 1‘?[’:;&0) SE &7]_\3—0
Feeding 189 (40.6%) 579  (46.0%) Female breeding activities
Begging 5  (1.1%) 62  (4.9%) AIC
Moving 63  (13.5%) 151 (12%) Full model 474.0
Grooming 18 (3.9%) 34 (2.7%) Min. AIC model 474.0
Resting 172 (37.0%) 422 (33.5%) Coefficient (SE)
Other 0 (00%) 6 (05%) Intercept -7.255 (1 075)
Total 465 (100.0%) 1258 (100.0%) Body size class
Yf (v.s. 1f) 1.351 (1.097)
Af (v.s. 1f) 2.111 (1.016)
Mating season 0.844 (0.485)

RZEH - ERXERDARDORBETEDORE S
TR 4,284 A% ¥ o, IERZRIIC 2,386 AF v . GEF 7,067 AF v o OFTEIA 2 W
AT > T2 BHEATENC B3 2 —RALAIEE T M K BT OFER, KV A X7 T X LR RG>
AR L 7 VBT ANBRIREN (ZLVEF L LEBEET LD AIC = 474.0; & 2), &
BN 2 BIEATEIOEIA 1L, BBk A 2T 0.83%, #AAT11%, 1A AT0.2%, FHELZEH
TlE, BRER A AT 0.2%, #HAAT0.3%., 1A AT0.0%TH-7= (X 1),
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A 605 3,081 935 4,284 B 367 1,184 895 2,386
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£ 0, @ 0,
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a B .
> 20% 3 5% O Feeding
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0% < 0%
1f Yf Af  All female 1f Yf Af All female

H1. AROKYAXISZEOXEY A 9A~128) EEXEH B 1 A~8A) ITHHFBTHEE, &
YA XY SRFEND 1T AFEAR) YT EAR) AT (BREKAR), ITBIETA 5. Breeding (BFEITE)) . Feeding
(&8H). Begging (=LY, Moving (B68). Grooming (4 )L—I > 4%). Resting (fkB). Other (ZDit) %%
T, BT TDLDEBFRERAF v o H8ETRT,

A B C
1 — 1 1
@ 0.8 0.8 3 0.8
(&) [ o +
o5 <3 e
g 2 0.6 E =< 0.6 g5 0.6
59 ok 5 5
o2 0.4 273 04 2= 0.4
58 g E 535
0.2 02 %< 0.2
0 . 0 -_ 0
Im Ym Sam Fam Im Ym Sam Fam Im Ym Sam Fam
Male body size class Male body size class Male body size class
D E F
- 1 - 1
5 o 08 3 0.8
c Q5 ©
=3 £ 06T 2 0.6
2 2
£ 5 E CES '
25 53 04 2% 0.4
= = £ g2
0.2 0.2
| 0 L/ L o
Im Ym Sam Fam Im Ym Sam Fam Im Ym Sam Fam
Male body size class Male body size class Male body size class
X2 ARICEFETE GEHE F#RILEARDBEHAXISATED A BoBE (B, HY ; KRB, &

L), B) BILHOHE (R, HY ; #KE, L), ©) FEKE (B, BL\ KB, L& AWE. BLY). ¥
DY MIBERC LA RAOKFA XU SRTED () HOHE (B, HY ; #KE, L), O RiLEOH
® R oY mke, 2L, F) XBRE B, BV KB, T8 RIRE, B OFE. BIBET 2%
DHE, BEFEThETNOLEERT.

FRADEKBETHIZHNTEARDORIGEFRADR =B DR
66.8 il (53211 58.5 e, FERREH 8.3 HE[H]) DEFANHAE T, A ADBEFHITENI LD A A~
DEEITNS 65 F5l, JBBFAS 53 FH, FHV VAL 27 Ffl, SEECER~OEE (CBWMHE, KD
B BT HEH, ~ 72 RS 21 T, AFF 228 FHIOITEINBE Sz, ZHUTKR LT A R,
HEBEDS 143 F5], MRS 80 Hhl, GRf 228 HHIOMKIENBIE S NIz, A AD R B ORKED
T— XK LTz 25 FHI ARV 198 BB H B, pkERA AL 105 FE, HEkERA A 1T 70 F
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B, A AT 19 FH), 1A AL 4 B RO, REAAD DB, 100%03 8 E H 5, 38.1%0°
Tefbpiz U, 1LO%ASEWEFIRAE T, 67.6% 00 HiHDREIRIE T, 31.4%0 RWVVRFBIRIETS - 7
(1 2), MEDREFINIEIT, ATHE CTIHBIERIN o 7o, HREAAD O B, 95. 7% 0 &2 b b,
2.9% N BALHEE L, 18.6% 72N EVSEHEIRAE T, 71.4% A3 E il O EIRAE T, 10.0%7% B\ IR TE
7ol (K2, HEAADI L, 94.7% 0 &%E b D, 10.5%03RIbkEZ L. 0% O REIRINAE T,
100% 23 EH O RFIRAE T, 0% BWVEIRIETE o7 (® 2), 1A AD I 6, 0%75‘3%%%:%%
0% B bkt R L. 50.0%73EVEEIREE T, 50.0% 73 il D EIRAE T, 0%208 BV EFIRAESS

7= (X 2),

£33 FARD 5 DOEFETE (Five Five mating activities Mounting activity
mating activities; ¥Eifi, BEF. FILVA AlC

. REBBOEADEM,. TOUR) & Full model 2584 25.0
Y72 bTE) (Mounting activity) IS Min AIC model 242.0 224
;("'.l'j—%))( ZG)%J&&F‘GL‘?J’ZG)W'U%X Coefficient (SE)
(Body size class; Im. yearling male: 1o cent 0.405 (0.234) ~0.288 (0.764)

Ym, young male; Sam, sub-adult male;

_ Body si |
Fam, full-adult male) . B D H & ocy size class

(Mane; 0, not-exist; 1, exist). jBit Im (v.s. Fam) -1.099 (1.219) 17.854 (3956.180)
% : ot Ym (v.s. Fam) 0.624 (0.571)

$EDFE (Mud makeup: 0, not-exist: Sam (vs. Fam) 1076 (0.385) 2686 (1 294)
1, exist). XZEWKHE (Nutritional S . . . )

status; bad, normal, good) & M maze y
BT 5 —MRILBREETILENIZE TS ud makeup

= Nutritional status
xﬁ%wbo)ffn% %ﬁ@ﬁﬂmﬁ{t#&
t-. ﬁqja)%mmli B8O SE R, good (v.s. normal) -0.584 (0.385)
A B C
2 @ 1 g 1 8 1
T > T > T S22
gz 23 08 £2 08 82 0.8
e 28 o8 © 8 :
© © © ©
£g EZ ¥ 06 52 0.6
= © = © = © = ©
£e < 5 E S E
2o 2o se 04 2o 0.4
= ®© = © = ®© = ®©
S E 5 E S E S E
- - T £ 028 ¢ 0.2
S e o S
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Im Ym Sam Fam None Exist None Exist Bad Normal Good
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