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threatened wetland bird on the Tibetan Plateau, according to Johnson's research, we conducted a survey in the
Danghe wetland in Yanchiwan (Fig. 1) from early July to mid-August 2020 to study the home range and
microhabitat scale habitat selection of subadult Black-necked Cranes. [Methods] The kernel density
estimation was used to estimate the home range, then home range scale selection was studied using Manly
selection ratio design III, and the area of each habitat type and the locations of Black-necked Cranes were
obtained using remote sensing image interpretation and satellite tracking, respectively. The microhabitat scale
selection was performed by selecting utilization and control samples and then comparing the data of samples
using the one sample Kolmogorov-Smirnov test, y? test, independent samples ¢-test and Mann-Whitney U-test.
[Results] In the third-order selection, river (Wi = 5.12, C1 was 2.92 - 7.32) was preferred, lake (w; = 0.00) was
not being used, gobi (Wi = 0.16, C1 was 0.00 - 0.35) and swamp meadow (Wi = 0.64, C1 was 0.51 - 0.78) were
rejected, and swamp (Wi = 0.83, C1 was 0.58 - 1.09) was neither selected nor rejected by subadults (Table 2),
and the subadults are wandering around the river (Fig. 2). In contrast, adults selected lake (wi = 3.11, C1 was
1.80 - 4.43) without using river (Wi = 0.00), while adults rejected gobi (wi = 0.05, Ci was 0.03 - 0.06),
mountain (Wi = 0.07, C1 was 0.01 - 0.14), swamp meadow (Wi = 0.21, C1 was 0.10 - 0.32) and salinization
meadow (Wi = 0.18, C1 was 0.01 - 0.35), and neither selected nor rejected swamp (wi = 1.22, C1 was 0.92 -

1.53) (Table 2). In the microhabitat scale selection, microhabitats with an average vegetation cover of 57.07%
+4.53% (Table 3), matrix type of peat (x> = 10.248, df = 1, P < 0.05), intermediate matrix (x> = 22.483, df =2,
P < 0.05), and dominant vegetation (x> = 19.419, df = 5, P < 0.05) of Carex atrofusca were selected by
subadults. Harder matrix (y*>= 9.875, df = 2, P < 0.05), closer to road and further from house, river, mountain
and lake were the habitats selected by subadults compared to adults (Table 4). [Conclusion] The habitat
selection of subadults is mainly affected by factors such as habitat quality, habitat resources limitation and
habitat selection of adults. Under the influence of these factors, the separation of ecological niche and the
differentiation of habitat selection occurred between subadults and adults. This differentiation is beneficial to
both subadult survival and adult reproduction, avoiding ineffective intraspecific conflict and competition, and
facilitating increased fitness of subadults and adults. Habitat protection of Black-necked Cranes needs to
consider the habitat selection of subadults and their survival.
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Table 1 The types, measurement contents and methods of habitat factors

A= 53 Factor W& N %5 & 757 Content and method
BRI RE T N BEHL 5 A Bk, HCFME
7K Depth of water (cm) Use a straightedge to measure the water depth at 5 random locations in the sample square and take

the average value

MRIEHETT WA RS B A, A RO 4T BB 7 9 A A0k, BGR RET

4% =5 % Height of vegetation (cm) According to the total number and distribution of plants in the sample square, plants were measured
randomly and comprehensively to each place in the sample square, and the average height was taken

T 55 B Coverage of vegetation (%)  HWllffi71 Visual estimation
PEVURCHLAD 4 Be @ AT (0 3 T BE B, SR RE CON &8 GPS e it 5

I8 P Distance to road (m) Distance from the main road that can be passed by four-wheeled motor vehicles, measured with a
distance meter or calculated by GPS location

BRSO E A AU, SR A PE AN &5 GPS sEhi it 5
Distance from herders' residence, measured with a distance meter or calculated by GPS location
FEAEWT TR, SRATMEE SO &5k GPS @hrih 5
BRIt EEE Distance to river (m) Distance from the main stem of the Danghe river, measured with a distance meter or calculated by
GPS location

PE LBk PR, SRR G a8k GPS @A iH A
1L ik B 2 Distance to mountain (m)  Distance from the edge of the mountain, measured with a distance meter or calculated by GPS
location

PRMIVIL LIRS, SR MRE A BB GPS sEfLTHE
Distance from the edge of the lake, measured with a distance meter or calculated by GPS location
5257 Matrix type 43 R AT Divided into peat land and saline land
P A=A, R B SRR U, BAIEST 9R, BT LU R MR EE R
BN, TEIER T A ED A A
HEJIEE Matrix hardness There are three levels: soft, intermediate and hard. Use your body weight to make your feet sink, the

matrix that can be plunged into by the foot is soft, can be left clear footprints but not plunged into is
intermediate, and cannot be left clear footprints is hard

FEOTAR BRI, FEAMNEEE, Bmil, BEEE. Mt aRs
F:ZEHIHE Main vegetation The main vegetation within the sample. There are Carex caespittia, Blysmus sinocompressus, C.
atrofusca and Poa tibetica, etc.

SRR 28 FH PRI SR TR e B AR R 24 ) 26 77 (1 HIK-1 000H 284 -5 18 MR B A
The distance meter used in this survey is the HK-1000H model of the Hawkeye laser, and it is produced by Tianjin Lookout Photoelectric

{855 J2 P 25 Distance to houses (m)

H17E P 2 Distance to lake (m)

Technology Co., Ltd.
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44 A, DARUARFIRIRETT 16 A~ X EL T alifA SR, TEE (2=12.865, df=5, P< 0.05)
RPARIETRIIRET, JERAEBRT, WEN g mmmng (2= 0875, af=2, P<005) %
EWEW%EE%<%D-%ﬁI¥f%%E T

I AR AT AT R A 7 78 3L 2R (o 3 Wik

10.248,df =1, P < 0.05)FE Fi A 5 (2 = 22.483,
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Fig.2 The home range distributions and habitat types of the three tracked subadults
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Table 2 The selection ratio summary of subadults and adults of each habitat type selection in home range

S 27 privke S i PRz 95%EAF X [H)
Habitat type Selection ratio estimation w; Standard error SE 95% Confidence interval C;
KEE Gobi 0.16 0.07 0.00 ~0.35
VAT River 5.12 0.88 2.92~7.32
T bk VA& Swamp 0.83 0.10 0.58 ~1.09
Subadult  JHF{E M) Swamp meadow 0.64 0.05 0.51 ~0.78
=30 0 Lake 0.00 - -
111 ik Mountain 0.00 - -
+h4k i fE) Salinization meadow 0.00 - -
KBE Gobi 0.05 0.01 0.03 ~ 0.06
VAT River 0.00 - -
Aotk YA Swamp 1.22 0.13 092 ~1.53
Adult VR Swamp meadow 0.21 0.05 0.10 ~0.32
=5 i Lake 3.11 055 1.80 ~4.43
111 ik Mountain 0.07 0.03 0.01~0.14
R L E 4 Salinization meadow 0.18 0.07 0.01 ~0.35

PR RE G, LB S XA 5 NERA 0.00 B4R, — mEERMIAE, MEERB LM,
The selection ratio cannot be negative, so the negative lower limit of confidence interval is replaced by 0.00. — The selection ratio

estimation is zero and there is no use for a habitat type.
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Table 3 Descriptive statistics and test differences between utilized quadrats and

available quadrats of subadults (Mean + SE)

EBEHT FIHREDT AR REDT Ul z 8 t1l PH
Habitat factor Utilized quadrat Available quadrat U-test z Value t value P value
JKi% Depth of water (cm) 0.75+0.32 0.55+0.25 -0.32 — 0.75
W4 =5 ¥ Height of vegetation (cm) 23.75+1.40 2027 +1.84 -1.83 — 0.07
T 1 76 Coverage of vegetation (%) 57.07 £4.53 2039 £2.67 —5.46 — <0.05
{3 4 PE B Distance to road (m) 1294.20 + 152.96 1295.57 + 151.49 -0.03 — 0.97
P /75 J2 B 2 Distance to houses (m) 1378.11 +£98.52 1351.34+94.74 -0.18 — 0.85
PEYRJALEE 2 Distance to river (m) 1032.07 £92.25 1 024.07 +£91.29 -0.21 — 0.84
{111 Jik ¥ 25 Distance to mountain (m) 1158.27 +83.72 1159.34 + 83.95 — —-0.01 0.99
BEIHIYARE B Distance to lake (m) 1496.09 + 84.01 149891 + 88.92 -0.15 — 0.88
P<005, %FHERE: — HHREIEREHEESM, HAT UKk 0%
P <0.05, Significant differences; — U test or ¢ test was not performed according to whether the data satisfy normal distribution.

R4 URGFHSRENRRETETHRES T ARBER CFOME + HHER)

Table 4 Descriptive statistics and test differences in utilized quadrat between subadults and adults (Mean + SE)

BT MFETT BRI RETT Utad z 8 tff PE
Habitat factor Utilized quadrat Adult available quadrat U-test z Value t value P value
7KK Depth of water (cm) 0.75+0.32 0.81+0.64 -0.27 — 0.79
T 0 % Height of vegetation (cm) 23.75+1.40 26.75+2.49 -1.34 — 0.18
T #% 55 )% Coverage of vegetation 57.07 +4.53 61.19 + 8.44 -0.65 — 0.51
{138 % ¥ 29 Distance to road (m) 1294.20 + 152.96 7371.69 +59.29 -5.88 — <0.05
{855 & P 25 Distance to houses (m) 1378.11 £98.52 747.56 +36.71 -3.68 — <0.05
BEIATEE B Distance to river (m) 1032.07 +£92.25 557.19 £ 36.08 -2.22 — <0.05
P 111 ik #E B9 Distance to mountain (m) 115827 +83.72 289.00 + 37.59 — -9.47 <0.05
PRSI HE 2 Distance to lake (m) 1 496.09 + 84.01 342.46 + 43.04 -5.89 — <0.05
P<0.05, ZFPERE; — NELIRR S EIESAN, T URRE A%,
P <0.05, Significant differences; — U test or ¢ test was not performed according to whether the data satisfy normal distribution.

AR AR (immature), X LR B HAAMATE
P A A RV AE IR LX) T %) A A R A
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SELSOUES  R AR  AE BER AT TR T, 4iRE
BH, Ry P T B 20U IV R AR ) AR BRI 5
WAFAEZE ST, WA BAT B QAR IE PR LT -

TSN SR BAEBERER, WRATES)
Bl Ge i, PR THE A 95%E 15 X A h .
IR TR AR PR I A B, T AR IR T
W, KRR . EXFNES, B
BNV ERMEY R ZE (R 1999, ZHH
ZE55 2013, KL 2014), (HE| T EZE, B
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TR ) P RS R UR Z sh e B
(Bishop 1996). Vit /KIERE, bR TH
YR ERSEA KA TR, SYHE
FE, MIEEp R E S A, 1
L, HEASKEMEYBRILEEE, &
IRZ RN B (FHTUESE 1999, FHL
# (Antigone vipio) (ZARZLIESE 2005) FFFTi
%5 (G japonensis) (ARZL3ESE 2006) 553 2k
P S A58 . (BAEARBT L, RS Rl Ak
XV F LU IR R, RIS VA3 )R ke
TWHEESRZD, AR TEVMREER, K4+
(Bos taurus) MK (Equus caballus) 545
PLE IR A (Canis lupus familiaris )~ VPR
(Vulpes corsac) FJR (C. lupus) “FRE IR
PAB ML i A A A7 (R A 3R (W et al. 2009,
FFeAE 2013), TR A 0 A Tk
() O 3L, (ERTIR AT DA g R SR g e PR — 4
2P0, WWRARTD FEAR, IR R A
TAFARAMR I & o PRI AR B R 2
W RAR AT CLR P AR, (H X L3I0 A A A
F 53X AT R R DR ORI B35 1R BR P A 1) a8
B 1A, BT AR v e B
IR R4k YE (Liu et al. 20200, BAESHE 7FH
PRI AESS, oA R ReAE HoAh AR AR 5
WG PR IE B AR X . 7R DA Sk AR5
LRI T, SRV RE SRS R A E 3 S
1 7K HK ISR R XIE, iR AT
HI s #S1R /> (Zhang et al. 2017) . AL R 5
ZARABL, R e B S A 4 R, PR R
PR RENS 128 £6 10 AL B AV Zh Y0 AR [ 5, a4
XA AR B Re IR NFIE B T4, 3%
FERSINZ o R AMRIFFTR, AT Re 0 R A #
B B, kRt E, KAARLREIZ, B
HHOKAEEB RS, 2=, WimEEITE, 5
BT TSP, AT R B Mg S M Ah T2
B PR S E S B . AL T ik, A5
E YELORIARRZNANYE 215 v e YD RL N
R BYFEEET R, 2RI
BTG SN AN A, iR, A IR R

WA REPERE—MIE, MEIEERE
EZ/ISHT8

T AE BT IR, U R MR I PR A Y 25 5 B
FERPO N B TR R R 2%
RUNYER I X G5 . Al & e B &
W, BT RAE TR TR RS R Ty, R R
FEARIL T MY ECEE ERRE, R 5
EEWEREZNEY, MET R,
s KEE R, MEEEEER. TR RSE
(2010) HIWFFL RN, RIS AR R LT K Ve
WM. AR, SRR, HEIE
PR IE R AR BT A, WA B R KA
b, BEIEMPE ST, FERE. R kR
VAR B I, 3 R 22 e 1 Ji IR 32 B A
PRIAT B TR B AV A X . R ik
AT Y 2 5 0 AR ABL,  (E R AR iE
(1 DX 3B S L L BRI . ST Y LB
(IATA K B IR LIS, WA B AT s £
KN — s KL ER R 2 — R
B S B 1 ) [ B A A T 4 K -
S A B2 % B S ST, RN AN S 5 B,
F 5 RGP G, B DL ED A 3 B A B e
TERR PR R ROR, AR SRER X, HA
REE I H AT Hh P T8 B 19 3 A A S R R 2%
BT, BEAE TR kb P SRS P A A T
b, GniREEIERE, PRES T EOT U S
SRR PR IE B AESY, DRSO TR
PN I B B AR

SV BSCAR (AOAVE S, 328 3 2 B2 B A 5 T
A SR TR R A PR DA B A B s . )
FEE NRNTIRAREIR FLRE UL B icfe
J5E # o 5 T AR B R B R AR SR T R, AR
JoR B 0K 2 B T R 1) 58 B 1 00 DA B T RS A P A
RS (G 2015, 2R% 2017), FHE
R A B R e ) XSS S . B
B et B VAR B A AN R ORI, AR B
BEIR AT PR DG R B e A2 75 A A0 R e 5%
BB ER AR T EAAESS, HLmm 2| Fh
BEHIAELE (Bradter et al. 2005) . fEAEERIEA
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PRERTEE R, Bt b 7R sE m A s,
T S IVl P o} 3K 63 B AR B IR 4% (Bock et
al. 2013). FEIXLEPRZRIEZM T, SRS ik
R A AL B A B LR B AT
s SRS A ST R AT AR 35 A FE AT
FIRY, BT DA G R A 5 AR 7= AR o N e SR
T, AR B B T, AR K
GG BE PRGBS S5 A7 A0 I AR o B
I REA TR FORI GRS, . 240 W AR 5 i
PRBEAT X 43 [R5 FE N Rl (i B LS A
A R A T BT TR R

Ol R RS [ K | AR R X
PO AE AT T AR BT SR AL SR NS )
TR R DX PR S 1 A R4 bR 3 0 FRAT TH T
JBR 35 B o
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