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Abstract: From 2009 to 2020, we systematically investigated the population, mortality, and death factors of Pére Da-

vid’s deer (Elaphurus davidianus) in the Dafeng Milu National Nature Reserve, Jiangsu, China. The result showed the

annual growth rate of the population was 13. 09% + 5. 96%, which continuously increased in the 12 years. The annual

mortality rate was 3. 53% + 2.27%, with an obvious fluctuation every 2 years. There was no significant difference in

mortality of adults and sub-adults in different seasons, but significant in juveniles. Significant differences in mortality

among different age groups were observed. The adults died most in summer and autumn, while the juveniles died most

in winter and spring. 48. 77% of subjects tend to choose the underbrush for dying. The death factors among different

age groups were significantly different. The elders and the juveniles mainly died of epidemic diseases, including viral,

bacterial, and parasitic. While the sub-adults died in accidents. We suggested that it is necessary to strengthen the daily

monitoring and epidemic disease prevention in wildlife management. Our data provided important information for the

protection of Pére David’s deer in Dafeng Reserve.
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513 39 3k BERE IR AE o AL U iR TR, BN T KR
BERE A SRR X, 1997 458 Th v 75 K 3 e i [
KR ARG (LUF IR KREBRFEORY X)), K
22020 4F 5 7] K A= B R AR 4 DX B RS b RE B i

56813k, MUOMHHAR B R BEBERMEE, (HE, X
FEEREFRFEOR Y TAE HAmmiim g2 i, A
TSN T B iR 2 FE 2o sy DL R 8 b A B ™
FARAEAE, BT EE R AR L E AR T A RURS:
PR R T HRF2L & R (B WIAE, 2001; FArEss,
2020).,

A RER S AR AL T B IE Y . — T
M, FASRERREUCES AR, I fEgst, 2
PEFPRE R MR 5y — i, W IR AR 1

EL£WB: LHAMLBHL A S5 5 H (LYK [2019]49, LYKJ [2019] 24)
EBER N LA (1972-), 5B, @gerpEih, £ 2 F A sy KNG B AR 51758 . E-mail: ryijun2017@163. com

fEEHEE: 2021-11-01; ##EZHHEI: 2022-05-24

« AIRAEE, Corresponding author, E-mail: chenyuqing@njnu. edu. cn



742 SIS

o 2%

B R 32, P BOGIEAL YR i AT, 5l
AR B K AMEFE TS (Zani et al. , 2020; Namiki and
Hayakawa, 2020). [% H2RAET-4), N AN 5E K
BT A= EERL Sh W FE T I A 3 0 455 A i A
FERR AR AMER R o (1) B . =2 s
A YRR SR R, W R AR T IR RR
il A2 ) T e W e ™ €A T R I I AR RE R
B W) K& AL T- (Santos et al. , 2020; Kautz et al. ,
2020; Mizuki et al., 2020). (2) #E¥: FEVRLENR AT
AE 1 BB A ERE B ) R AL T . 20 22 60 4R A,
20 277 kAL LR EJE (Odocoileus hemionus) Fl
H B (Odocoileus virginianus) 3£ H Brii & (Pri-
on virus) 7| &2 (1 18 Pk I FE Pk (5K 1H o A
2009); R RE (Cervus eldii) 1E BT 5
B 45 R (Tetanus) FN 3R SEAT R 6 (Fusobacteri-
um necrophorum) (FR'5EH#F, 2008); ZRCALRE (Clos-
tridium perfringens) ¥ % 5| &2 B 4= Mg 4L FE (Cervus
nippon) (ZERIHTE, 2007). /KK (Rusa unicolor)
L i (Cervus canadensis) (Z2ik%5, 2014) 25 FERL 30
YlaREnAE, RAESIMEET, %%, ERIMAEE
KB — 265 TR BREIHLIE TR ] . 1988 4135
VU 2% BB kA % R B (Malignant Catarrhal Fe-
ver), JET- 3 [ ik 54.16% (Orr and Mackintosh,
1988). F& FE b A7 15 R OR 47 DX U5 A B TG AR T 1
B K AT B (Escherichia coli) 1R & &G T3
200 433k BRFE R MGIET:, FET-%222. 80% (SKAKIE
4, 2011); JbntRSIE T BERERE kAR 2
R R FLAT, SET-RIK 10.20% (P72 T 55,
2018); MEAh, KA ERBERE b K B A I 8% (Hae-
maphysalis longicornis) (JL1E5E, 2007). FHRlET
W (Phylum Apicomplexa) (Xie et al. ,2019). FFH W
M (Fascioliasis hepatica) (Huang et al. , 2020) % 3
Az HURRGY , ON U BR R AE e TR TE R T (3) B
SMRIER . TESE VMR 45 1, 283 FHOR 5 R A
EERE . BEJE (Alces alces) 25874 FERL sh W & AMET
B = JE A (Steiner et al. , 2014, 2021); A, A
FUE . TEIK 9 A5 T R A B R AE K Y
AT, HXEER R PRI R 24, 00% (X
&, 2021),
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ML, Mo, WARBRT SFFRFZEKA
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PORK FE50 , 4EFH H IR 2 667.4 h, 4FRFEK &
1 068 mm, 63% ‘FRE/KETTE6—9H, THM
217 d, WAEFHS U 14, 1°C CHEENIAT 48,
2011), ARAEFEA KA Z T Lk 42 (12 )]
BEWE2A). HF G3—5H). EF (6—8 H) Al
2= (9—11 H).
1.2 BRRERPEEECRE 500 MG B OREE

2018 4F LA BE JE 4 rh 76 O 4P IXYE N 3% 3l
it HH P sE G 2018 4F LU B RE 1) J& i
P, WESEEY K. B AR E . A
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g I IX7E 2R DAL B XA X AE
PR X ARG X8, IVIXCOR R X FE R N . A X
B3 ~ 4R N BY B WIS B R B
SRWUE A S H R PSS S, BHE P RA
3 (G H. 15HM25 H), BfEE:H 07: 00—
17: 00, PR REAE S 7 BRRE = A7 WA EE R, Fr LA
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ﬁ?& Yeallow Sea E II The second area

]IV The fourth area

B R A= B ORI X BR R AR DX 4 Af
Fig. 1 The distribution of the Pére David’s deer in Dafeng Reserve
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(2011), R RAE A2 W), WK O TAES
B TE]) . LA (4 ~ 5 2 [R] A 3k SR A AP B )
R (123 V4 1),

FEREAECT - Mt A= BE 2 AL 53 S B A (grasses) . 14
JE (ponds). M (woods). #iHb (bare lands) F1H:
fils (others) 5 P2l FHodp | B0 FE K Bl 0 R
WLRABHEY) 09/ B X35 98 A0 15 N T8 K 4R
TR KSR . THPE . TR/ s PR 3 R
TRARMR s H 1l Ry G 455 U4 8 P 1Y) TC AR 4 A 1 B
G, HACAANE TR B AR, bt
P ARH KA

R FHEF S5 55 52 05 % K A A 25 6 1 7 AO0F
FET IR IRBAIZ o B B X 0T B R AR 4 4 o 2L i
Hl, GG WMAT R AR SR A, K R RE ST
TZIR A F 24 PRI & (epidemic disease), 4%

A & (natural causes). &M Z (accidental factor)
FIAH R 2 (human factor) 4 Ff . Hirfr, ZEiHRER
FRAG YL e AT, BORHLEERESE T AR E
600 A AR o A 2 ) AT R RN S o AR TR AR PR
VHAETT s EANA R AR AR R AR 2z B R AR AT 33
JEEE A2, BOEF AR A VA IR BOK 3E K B ] JC vk
Wi K AU T, B4 22 U0 X 2 B T i B It fife ot 4 i
AR EOET; AR R 24 2l F i A R
RIEBERESE T . TEEFAMA A b v, WP /2E BERESE
TR E R HE . 0 I R R I FE T 45 AR
Wz, Feg—Butia), Jf AR 7R A X
Fl; AR REKM N mER, JFRA BENE
WS 5 AP PR 2R DR 22 A0 40 30 37 1 A 4y
Mr, & TX5IfE o
1.3 BRI 553150t

THA A BEREFIRE D A Pl An . AR OR =
ARAESE KB b —FEFREECR < 100%, FFET:
o= ARAEFCT R A RERCER < 100%, ZF=154L
TR = ZE 0T A/ AR AP RS < 100%, 4R i
HIOT: R = RAE W H LT3/ AP RS = <
100%. £ FEHRfH = & FabrfE B F / AE5 . 2
I + AR

Al ] SPSS 17. 0 BRAFHEAT ST 0 Hir o ) R
REFPREECE SIET 80, KRR TR LR R
H Spearman #H 43 H71 . K56 2T FIAE RS 4HAE T
AR AR IE S A, K Kruskal-Wallis £
BN R 245 AN Rl AR I OB TR i ik 22 55 46
2 55 2%, WSR A Mann-Whitney 5 5 53 51 5¢
BRAN [R] 25 (] L A [) A % 2L PR 79 7 L s o DA B
JEFET- B dabn, MR J7 ¢ K 0 A W] 4 % 2 1]
BEREACT M s (Il A= B5) FngE o J5 A Y 22 5% 0 3
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Fh gt T2 5 R Ry [ AZ 5 (dependent variable) >k
ANOVA test 47 Z R T 250, P<0.05 1%
EER
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2.1 FREFEHERK SR

2009—2020 I GE T HAF EEAL 6 253 3k, HAFE
FEBO MR 238 3k . 264 3k . 183 3k . 366 3k .
4033k, 4203k, 4933k, 6823k . 7863k, 6283k,
945 3 f1 845 3, RMARZAE E I, 2011 4F
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2.27% (n=12), 2010 4FFET- %3k 2] 5 I (8. 22%)
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Fig. 2 Changes of the growth rate and the mortality rate of Pere Da-
vid’s deer in Dafeng Reserve from 2009 to 2020
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Fig. 3 Changes of the population size and the number of deaths of
Pére David’s deer in Dafeng Reserve from 2009 to 2020
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WAL, RNEFETHPET R, &F>HEF>HF >

2= (K14A). [R—4FHRAET BRI 2T A (1K

4B): MK (7 =1.900, df =33, P = 0. 593) FIF ik
O/ =0.248,df=33, P=0.969) LR EES; hikx
SR E (F = 15.040, df = 33, P =0.002), &7
H5EFMAET-RAMLEER TEEEKSE
(Zuy=-3.317, P =0.001; Z,_, =—3.498, P <
0.001; Z,_,=—-2.806, P=0.005; Z, ,=-3.116,
P=0.002), & . &ZFM(Z. =-0.433, P=0. 664)
ME . KR T E2EF(Zy 4 =-0.943, P =
0.345),

ARV AR 4 2H BE REAEAS 6] 24T (0T AR (2
FEF (KA40), & F (0 =16.57,df =22, P <
0.001), 7% (f =12.43,df=22,P=0.002), HZ
(= 14.05, df = 22, P < 0.001), #kZ= (/= 20.37,
df=22,P<0.001). HFZFRAEEGIEREHILT RIS
BEXES (Z=-1.849, P=0.083); B 2R
6] (Z=-0.329, P=0.741). FKZ=T MR FIL) 1A ]
(Z=-1.378,P=0. 168) AT R EFIIARE, B
Z A (Zyy = =3.595, P<0.001; Z, ,=—2.755,
P =0.006) FIFKZERUA (Z,, = -3.753, P<0.001;
Z gy ==2.705, P=0.007) (IRET- R & 5 T4hik
O A s & Z=4hik (2, = —3.403, P < 0.001)
MBFLIK (Z2,_,=-3.097, P=10.002) (IILT K
erm, HB TR
2.3 FERESET-A A

R R OR A DX PN fl A 355 R 3 b AR IR Oy B
A (37.50%) . AR (33.26%). 1aTE (19. 44%). H
il (11.41%). #Hh (5. 56%). BERESET- RS> A
AR B AR A UE B 0 A DL S . BEESET 1L
A BE or AL B AR IR R RN (48.77%). 1 VE
(15.67%) . #RHL (12. 13%), BAR (11.29%), HAth
(10. 78%). 5340 . UMK HA (33. 14%) .
I (21. 64%) . #EHIL (16. 86%). HiAth (13.79%).
REFR (11, 49%); AR IR FEIN (29. 55%) . H
il (27.27%). BHFK (18. 18%). Tl (13. 64%). ##
M (11.36%); 4R R N HE N (65. 86%). 14 I
(10. 57%) . B Ak (10.05%). #H (7. 97%). HAh
(5. 54%). WESE A B YIRS AR R (F =
89.45,df=4, P<0.001) DL & Zh &5 sk 8] (0=
57.23,df=4,P<0.001) 253 8%, ik BE
BN ) T AR A AR 2 2 ~ 3% . ik S
WA R ERBE (F=4.314,df=4,P=
0.038), AL T IEIER IR TR, 1,
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TRFEF H A o B TR
2.4 BRREAET IR H 43

X BEREASARIE T SR R HEAT 4307, 4 R AR
SRR ER G R gt (K 6). SRS RERIET 5
i PEIRHEK 45.66%, HIRHEK 32.09%, BEIMA
£12.72%, NHHE9. 52%. ANFEAERRABERESET
BRI, AR BT RER IR 2R (38, 51%) Fl 4R
K& (31.80%); W Wik & 38 T &4 W &
(34.09%); ZHNERIEFRER R (54. 59%). 4FP
TR T R R . RS WA (7 = 40. 13,

df=3,P<0.001), WIKS4{K (7 =108.0, df = 3,
P<0.001) SOV BUASHIE (of =178.1,df =3, P <
0.001) 2 540 3 . REMG IR 282 B AL T- M fe K
JRH, RAMRREBET AR (51 6).
ZHFESIEERER, ZE0 AR 22 5AEH
XPRERRACT IO 5200, 22790 L AR IR 4 e 5E
TR E W (K1), SR, 5 MAFR Y22 B AR
FAXE FARFET- R AMET A W5, AR YT
HARSET-FIESMET A B s, (HRZET X H
SREET™ . PERAET - FIAMET - T B (& 1),
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(] %M Grass Table I The effect of season and age on the causes of death of Pére
gzﬁ Pond . David’s deer (* P < 0. 05)
K Woods Bl
[ #r4ts Bare land Dependent variable Fixed factors qaf r P
Wl 344t Others . S 717 Season 32279 0.180
ﬁ]ﬁiluvemle d Epidemic disease AR Age 2 1.058 0.404
ool i 52399 0.156
. eason and age
: AR 77 Season 3 1433 0.323
Natural causes AERY Age 2 5.411 0.045"
% sifnlﬁfie 5 5698 0.026
]Eﬁ!iﬁiSub—adult X
AL HANEER Z75 Season 32,125 0.198
. Accidental factor AR Age 2 5184 0.049°
B T+ R .
L— O— Season and age 55214 0.032

Bk Adult
5 KT R LR A X R JEEAE T A R A 56 40 AT
Fig. 5 Distribution of different type of habitats for death individuals
in Dafeng Reserve. * P <0. 05, *** P <(. 001
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* ¥ %
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ik Al

Bk Adult
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Fig. 6 Comparison of the death causes of Pére David’ s deer in
Dafeng Reserve. *** P <0. 001
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FERER) A K F GRS B T 2 1) [ 2R 451,
W7 A R R A A 2N R B LB SR S SR A 3
N (R, 1996), (H AT BE R 250 b 20 A7
BB YN CREL M4 Az, 1991). FEAHXT
BRI G IR 55 4 F 7 RN A7 S BB 2R 1R A AL 1 1
DR, KA BEREANEE Bl — 2 I s PESET

A5 K B R 1) AT A0S b A T B
FOCHE, B2 R g, R KFEBERER
BEAEAE—E 0 BRI T HE ST . 2009—2020 4F K F
JBR RE P RE B R AR I I R T AL T4, fdiA5 B FE A AF
B RS KR N . A5 R E S AR R
2T UM BRE K G vk, R4k B R R AR 25 44
it HEFE BERE RO T N R A K

ARSI R T BEREACT H 5 A0 M HFT5 1)
KF o WFIE WA YR TN R T 4 S B i &
WS fe 7L s N AR S B R AE R — 2 AT T %
ZRBE, OERTRL FERESTHE. &
o ARP X Z WA RS R, & B
F s, BEAMEY R IRA T B (FEENIA T &
ﬁ,mmoﬁﬁﬁ%%, I RIRAE A2 E NS
AN A AN JORZE (FE L4245, 2013), B(ffig)
RPEFRARMALT ;. SUER) KRR T S A
PSRl g 482 CIkET mAET (BEAPERE
F, 20115 AR XE%%, 2020); #8454 ABEEERE
BN SR, WP TREL (R LA,
2013), WA FAEKE Y, BemZuEA
SRAFME, FETREAME. ARFREM, FE . ®KFE
BUARSE T 2 0 2 & T AR R ik, B2 BkEE
JBE B AT PR AT Y, 2 80% I A HE I A2 M T oK K
i, BB, PURIKST TR, S k4t
YR Juoh, MEMERUAZ M ZEAT ), KRR
SMRGFET o MR B A B JEE 0 A U B 3k 9 S H
(T EAESE, 20065 1 L4, 2020), #n17&ZHh
P (e r=30T- . IRA IS AR (3¢l
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F) IrEUSE TR . R, B R RN
(7] A R IR R DR AP i . 4 . AR ZEHG N XS &)
G 8 B SR, W R AR IR OR s B
R s SR A B 0T B DR g, X8 B S 2 X A
ACIM A P AT PR R, 9 A T

ARG K I E N2 BRFEAE T AR i 2 1Y
A BT, X A) BB R4 X R HE ] 370 B DA T AR LG )
ZH K, WATRE S BB IERE . B T
PEA G — 7 T MEDR 2 55 AR IO BR AR AL T 58
FEREWRIR  5y— 7 AR B N AFAE K i 25 A
B, WP (Phragmites australis), H. 48 K H
(Spartina alterniflora). [ 3 (Imperata cylindrica)
&, BREEWHEEIEpE, BFTHD, RikH
AT ORBETESR . BRI, TEVEIE T R IIE T B
RERTLE B T REAN 3K 5 8 R B AE i %) 7K T8 Y
moRME . SIAh W BERE (Feit b R BLZE D 40 3k)
POKBGEE I, PRARSS TC ) J0 2 TR 3 4 S i
SHEEAMET . BN ORI, V2 B AR R IR
ABES ARV P K FE T (KM AE, 2021). BRIE
WA HA e PR AR, 1) TR bR AR BT R Bl v . D
BORERE L AE R A5G, TR S H ok 2R A
A AWITEN R W AL 4 0 3 58 ) e
AR TSR AN B T . X AR R PRI X
BN FE N FE 5 ) H R8T R, K & AR
ROB K BERE, JFXTBESLIEAT AL, Bt BERERE
I AEE , 9D B AME LS R BRE R BE T

PrAr X M b B e U, TR KRB SR
TERA IR, e N R 2 B AL T 1Y
RREH, BRRE. NHHRRMEIHRED
REFZAER, BRI BERE LRI T80 ,
ARz, U o 53 HTid ke B R 2 T 2L
FET-TEZE 1T [ AR IR L (B T0 W 25 5 0 By 4R
WA 22 EAE P JE T TC 35 50, R AT 227y
A TTREAAESEN , XO0T 35t 1 22 FEPE RO ) B S JE
AR . ST (2020) 104 T 1979—2018 44
14 T8 B J8 R 55 T 5 SCHR L 0 Bk 300 4 7 J
T U R IR B 2 B AL i, W3 X
TREEVESERTIE T o &0 Y T A= R EE AR TR e R
W, METERIRRE RS, S e g an Hop g A . e
By A= Zh ) AR AN R ) B T, 2R
AT A Sl P AR A A= Sh iz A, 2ol et
a4 oAb Zh Y, % AJE (Namiki and Hayaka-

wa, 2020), UL, KB & BUEERE A, T e
SERGATIR AU N B [l R4 DX ™ A%
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