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Adaptive responses of Siberian crane behavior patterns under
grazing activities
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Abstract: [ Objective | Habitat loss and degradation caused by human activities have become the main
threats to the survival of the Siberian crane ( Grus leucogeranus) , with grazing activities frequently occurring in
its migration stopover sites.This study aims to clarify the behavioral expression of Siberian cranes under grazing

activities, reveal the threshold and strategies of their behavioral adaptation, and provide a scientific basis for the
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conservation of Siberian cranes affected by grazing activities. [ Method ] In October 2023 and April 2024,
behavioral observations of Siberian cranes were conducted in the Tumuji Nature Reserve—a key migration
stopover site—using the Instantaneous and Scanning Sampling method.A systematic analysis was performed on
the behavioral patterns of Siberian cranes in the presence of grazing activities, as well as the behavioral
differences and diurnal rhythm responses between adult and juvenile cranes when facing grazing disturbances.
[ Result | (1) With the increase in herd size , avoidance behavior gradually became dominant in Siberian cranes,
and a herd size of 15 individuals was identified as the critical threshold for behavioral strategy shifts.(2) Adult
cranes primarily exhibited avoidance behavior, demonstrating stronger risk perception and evasion capabilities,,
while juvenile cranes had lower foraging efficiency and weaker risk perception, requiring more time for spatial
exploration. (3) Adult cranes actively optimized energy utilization to efficiently respond to risks, whereas
juvenile cranes displayed passive behaviors and relied on imitation learning with lower efficiency. These
differences reflect the differentiated adaptation strategies of different life stages.(4)Siberian cranes adapted to
grazing disturbances through two main strategies: energy optimization (increasing resting behavior to save
energy) and temporal niche partitioning (staggering core activities from peak grazing periods). [ Conclusion |
The response of Siberian crane behavior to grazing activities shows a nonlinear stepwise change , its behavioral
strategies demonstrate remarkable gradient adaptability.

Keywords: grazing activities ; behavioral pattern response ; differences in adulthood ; Siberian crane
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Tab.2 Effect of herd size on Siberian crane behavior
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F 1.474 0.448 45.885 0.390 0.602 2.066 3.143 1.593
P 0.268 0.625 <0.001" 0.686 0.564 0.0169 0.080 0.243
## P<0.01.
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Tab.3 Effects of the interaction of adult crane herd size on the behavior of Siberian cranes

SR AT o L
Analytical fom Adults and juveniles Juvenile Siberian cranes Adult Siberian cranes
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P -22.000 -32.000 -10.000 7330  -41.670 3.000
mpi 39.667 7.333 -32.333 -66.667 8.333  75.000
t 2= 0.200 -0.400 -0.600 4.346 3.447  -0.899
i -71.774 -0.617 7.157 -1.604 -0.494 1111
FP -2.510 -3.130 -0.980 0.720 -4.080  -4.080
mpti3 2.552 0.472 -2.080 -4.288 0.536 4.825
p #hE 0.999 0.999 0.999 0.003 0.014 0.999
S <0.001" 0.999 <0.001" 0.404 0.999 0.865
FP] 0.160 0.030" 0.999 0.999 <0.001"  <0.001"
mp 0.076 0.999 0.179 0.003 0.999 0.001
d e 0.163 -0.326 -0.489 3.549 2815 -0.734
ek -6.348 -0.504 5.844 -1.310 -0.403 0.907
FHP -1.760 -2.260 -0.800 0.590 -3.330  -3.920
mpti3 2.083 0.385 -1.698 -3.502 0.438 3.939

* P<0.05 ** P<0.01.

() EAT N S IE T MR AT, AMEAE 11:00—12:00.,15:00—16:00, 1&{H 4 10:00—11:00
13:00—14:00, 4083747 AP IATE R , 15 12:00—13:00,15:00—16: 00, I {H7E 10:00—11:00,
14:00—15:00, 2l 5T 4 B35 BRET BCAE v F 21 OB JC A S i B i) , HL R /08B (14:00—15:00)
BRM

(4) BRI AT A o RS O AT b A 16 R, W4 {EL7E 13:00—14:00, A+{H 4 12:00~13:00,15:00—16:00,
LS P AT R4 RAE IR, (B 7E 11:00—12:00.15:00—16:00, 1A 4 10:00—11:00.12:00—13: 00, i
PP AR T A, B U, AR A R A A A, R U, HUR AP IEE (15:00—16:00)
iR

(5)TEATH USRI 8 50 A 7o 34 4 KIE BR , S 6 B 47 A (B 7E 11:00—12:00.,15:00—16: 00,
A1H M 12:00—13: 00, 4h 8 78 £ W {H E 10:00—11:00,14:00—15:00, 4+ {8 4 13:00—14:00,15: 00—
16: 00, 5 H5 T8, £ W4 (L O v 21 AR5 B, &0y B e {0 O b 71 A R 7 54189, H 48 R IR 45 (15:00—16:00) B
LR

(6)ZTRAT Ry« A AL A 1A 1) 4 TN R 1K 00 6, S A TN I (B FE 10:00—11:00,
12:00—13:00, 2HE 4 11:00—12:00,15:00—16: 00, 4 #5511 7 A IEEFE 12:00—13:00,15:00—16: 00,
AHN 11:00—12:00.,13:00—14: 00, L E AR T |71 , IS0 O T~ 7 , P2 A (B BORH LB 40 S
TR (13:00—14:00) H A

(7) R IYAT Sy < J B R LI B NS Y 7 oA 35 4 AN BR, S RS Y A7 o ANAE 11:00—12:00 LA, 485
W A7 R AR AE 2 AN/ NIEAE (10:00—11:00,12:00—13:00) , AE A 11:00—12:00, 50 00 47 (8 4
JE BT BR , T R AT LT T BR A B 5

(8) 1A 7oA o B S [ 3BEA 7oA P 2 TR AR TS BR , WL 7F 14:00—15:00, HH N 15:00—16: 00, 4l 5 7] 36
S RBEIEIR(10:00 £2) , JCUEE , SRS [R5REA T 4 vh A, SIS R 0 A (R B R e i R B



- 214 - RN AN I 3 4 48

—— jfifiResting

80 | % Adult Siberian crane 70 | %D Juvenile Siberian cranes —— UiiStanding
o 3 5D —— JifiELocomotion
£ 70 |+ .E —— FJIPreening
= &8 - g 60 —— B fIFeeding
= = 60 | T = —— #plvigilance
H g 2 5 50} —— Wi Tyeet
a = g clveet,
T @ 50 7 @ —e— [Al#FAvoiding
2 2]
EE A ] E B 40}
isE dr " EE
2 . RS 30 |
S| \ ¥ A
! = ful b )
20
! ;‘} e,\ & 4/" L\
£ 10 F <N / A\ g10F = L
L / Sy M / \?‘
i SNV A =" k-s X%

§ 9 10 11 12 13 14 15 16 17 § 9 10 11 12 13 14 15 16 17
i [A] Time it 6] Time
I3 HOHOE B R AR
Fig3 Daily activity rhythms of adult and juvenile Siberian cranes under grazing activities

2.4 BHGESHIRE T BESAT A T R N AL

TERCHE shak 8 T, SR T R R B @ PR R (B 4) o OO shE i B s f i H
A ) Z2 WA O 40 Sl B v I XU 2 ), HLAT M R e . i Sr AT R Az B A AT
() HE B IBR A I R o T B AT Sk 11835 B R U 50 B ik , S = I B B B OIS W E S . BTN
BT AR A B A I (E S EX M R R , B KL AR W R T o BT R B 15 BRI (B 4
I ZE R S8 AR I R AR (IR, A TR0 0 B A SRS o W 45 A S 0819 U8 Bl i
55, B AR PR AHIRR 7K, BLAE OO 0 T S e g/t 3 [mlaREA T ok i B A A TR 2 g ) 1o AR A
T SR SR T 2% B RS BE NS PR B AR W 2 31 R EORE ket SR e

9
16 % 10 16 10
20%!
\15%
la
15 4% — 11 11 15 11
/ =2
35N uhr W
: . Pk
14 12 Resting 14 12 Standing 14 12 i o—
13 13
9 9
T4 16 2% 10
T
£
15 11 15 — b 11 15 ; by
3] P N B o

12 Preening 14 1p Feeding

13 13 13

12 vigilance

16 0% 10

- T4 Grazing activities

15 & 11 15 11 JCIAY No grazing activities

s Gk
14 1 12 Tweet 14 12 Avoiding

13 13
4 TG SRS T AT O

Fig.4 Differences in the behavioral rhythms of Siberian cranes driven by grazing activities



5513 RN RO 317 F RS A7 S e 3 17 P 7 - 215 -

3 3t

TETCBCE SRS, FUES R0 9 1% 0 AR M ) iy B7 2 BRAR 2 PR AT, AT O SR R B 3%
A P A o A AR SR P2 AT 30 (7 Sk ) I, S UBIOM) | B 2 A5 A A7 O % AR B T4 T fiE
HARICS A BRAE P A P ot o B EEAT O 52 B A  Z W T S TR A X 11 A RS M o 7 v
JE R TG B (15 S ) T 3REA T Sy d 28 S, 5 P DR I (R 0 T AT O o PRl e R R AT O O
M6, SN BT D LA X F 0 7 g B O 20 (20 Sk ) I RLEERT 0Ok 20 T, B S
P o ki H R, L I 3 i 7 i PR AU DR T 482 T, 26 P 1 48 00 I D7 A W S e L B o > 44
AR A 20 Sk i, [l 8 SR ekl Ay 7 30 LKt S SO SR ORI A1 . BT O A P i B O /N T
14 R JRE IS AT (1 P B ri L e ARl XL, ) [ kAT 0 0 T o ARSI, MO MU i 15 3k vl fiE
Je RS AT DAy SRS e 28 (Y ST Ao O R/ INR T AE A7 D ) 83, 20 Sk O A T IR0 2 35 v 15 %
R S, 1878 K RUACHE ] e A 5 M e 2y, 360 (0 1 68 3 ek i i 2 A7 o 4R A IXIsk, i it 52 1
LR DU B2 B ™ 5 — T T AR RS A T R A A 1S 2 RS, , AT i > RSB AT A oK
MR i B TR o HoAR-E AT (AN B, P25 ) X PO MU A8 A AN SR, T R IA 32 pA TV A1 2
W ET SUHORE R R R BCH TIUB(E . £, AT D X R AR 1 o 17 B A R T E AT
AR TR T AR AN A

A8 4 S0 A R 4y R 7 A T R P 5 Pp N D0 Bk by T 4% 11 B0 A BIL AE A0 B (A 25 45 T T 14 22
S A AN R AT AR R SRS g S ) T AT g [ kAT DAy (EL RS [T sl O B B 8] B L s T
WIS, S JE] B R A AT B Y SR BE T o BRUIEZ AN, iU  EAT 0 b S2 AT HIRIAT O A B
A0 i B T A0 T 248 1 B B AT R S Y AT S VAT O o B TSRS o R A 4 Ak TR R Y
TN B, B0 CRAR o S B PR R K AR B ORI TR T SR S R R
T TR B Ui 8 A7 D B I R BE FU ARG e 2 1 B BB A SR 2 A0, K B 22 g Ik ] e A B R
LB S X S RE T FR /NI R AT g e S T TR 2l 14 5 2 B LR 018 0 2 B A
ERAFE . AEC AR T, MBS AE 15 L BORFE I S AT e 22, S et SIS 0 v ST - e A 3
IO PR, 4 83 S AT DA U 22 B A P AR, 0B R AR T A R 0 A A ) RS AT DA A B R
J DA SRR T 5, A I AT R A B ] 0 BC B A R o 48 S AT o A 20 HOHE Ik % 3l ik 52 33
S TR AN [ HCHE R /N 9 i 5 A D D) 22 B HE RS RE e, S Y 2 T 5 6B ) i T S LB R OR
B W AT N o B S B BRI AT D 8 7 Sk HORE I 327 £5e 22 T XS 4ACHE D0 B S (1L A 5 18] i
WS o LS I REAT A 1S S HORE R B 22 IS WU 7 20 Sk HBORE fe 22, UBS A1 A BG A niG 3 g XU [l i
M, 0 4 8 ke = XU DA 2258

IS BB AR AR BB A T L, ] e S I R AR AR R TRl s R ——
/MBI FEIC B AT B AT OGRS AR KOG KR B, (EL R AR A, 5 T A i SN 1]
e A AR AP B 00 5 A ok ™ B 3l S AT O B AR v T v AR R AR S R B AR UL
SEINEE /D REREIR B, WS XU S A T BT AR DN XU ORI RE ) 55, T 0 1o B 22 0 S AT D Rp A e S
FRL, RN R B AN A o PRSI A AT DAy A AT L K49, A0S oo T 28, ot i AL A BV (o7 UL A
FE B2 AR SR Bl , LR AR 0, A R AP SR SRR R TS AR, W TR R R B YR
TR, [ BT RS AT A AR > A AP R o S b /p B rp IR 3 FRAIBITA B BT (UK 067 IS ) 3
FLIE I, HBCRCT P08 R B SR 5 25 0 09 S A, 48 4 SR o0 TR, ke = IXURE DA E 7, 18 1
SEMUI TN o SR P DR BRI 0 v U, OB IR A0 S, 2 D B> 22 50 5 fE R T AR R 22
SRR, RS A e e B VR e, N X T I A T SRR o 4 A G e I ) 7 B R B
Besh il et , (R4 SRR iR T BOE R B, SR AL AN o o U A KT , i i IR T A Je
WD NG S, SR A R SRR W (L, B 2 PR AT 280, e A g W A 18 AN sl TR S JEE 7, S T A
B o OGRS I A4 v bl , = Sl 7E 0 R 0 Pk BEIRCES , SREMEORSHE | 2 A T R ELRP 4, DO I b W (L, i Bk
B ot 1 7 e AN T Bu N B QRN A /A 3 (A8



- 216 - RN AN I 3 4 48

AR EE T IO 3l , OB 2l T RS R ER AT i SE AT BRI T O M A DA R (e EEA T D S
PRSI e S AT DA DAL R SR AN Sl o iR B2, S 1 b B RE SR TR H B 2 st 1)
T EMAT IR IR I SRR s r) TR — R A& N o

4 & it

JRCHCHE T XA T 7 ARSI, S 4T DA SR DA BB — B O R A i el S, 15k
VO T1 7 AT RESE RS A T O F AR A E 20 a0 o 0 e 8 i R At 4 A DAy AR 3 1 B oA I X T P
L, BT O Sl 1] AR B . S PR g 4l R DR A B 2 e X A s S BN [ 47 S, B
15 L B R P PR R S KU A BE 0, [l sked T A If 8] oty BE B g, A S A T A IR, T R AR B
P BT G O o RO, VRS Al D A BT SR 2B MU RO RE 1 25 5%, H A A
[l o s S sh U AL BE AT, e s8R s KURSE , 2l S AT Sy 9 sl , ARy 27~ BOREAR, — 8 25 S R A
[Fi) A= A7 BEAY 22 S A T IO SRS o JCHCT D0 2 38 e R A DA I ) o, R AT O, TR S
AT AR R o R T e R A DI A M e B, 71 R ) -5 i) A 0 A P 905 30 55 T P o 0 ) S
S B A I 3 A B

Bt IR VT B 31 [ 52 A AR DA BRI A ok A R AR BT 55 2% e J0U5E 4 B8 10T [ (2572022DS11) [
IS AWFTE 25T 1 9B, R

£ 2 3Lk References:

[1] RIPPLE W J,ESTES J A, BESCHTA R L, et al.Status and ecological effects of the world” s largest carnivores[ ] ].Science,
2014,343(6167) : 1241484.

(2] BRokAe, T, 800638, 46 i A X b i i bk SRS s i 5 [T ). 34 2= 89T, 2000, 21(4) : 279-285.

CHEN S H,DING P,ZHENG G M, et al.Impacts of urbanization on the wetland waterbird communities in Hangzhou [J].Zo-
ological research,2000,21(4):279-285.

[3] HOLMES N, GIESE M, KRIWOKEN L K.Testing the minimum approach distance guidelines for incubating Royal penguins
Eudyptes schlegeli[ ] ].Biological conservation,2005,126(3) :339-350.

(4] EEF, BrokAe, T BUHIRTTAT TR 19 B0 5% 28 M §L00A5 [T . sh i~ # 05, 2003, 24(4) : 259-264.

WANG Y P, CHEN S H, DING P.Breeding birds and their nests in street tree strips in Hangzhou City [J].Zoological re-
search,2003,24(4) :259-264.

[5] BRAREE TP SEBERE Y 2 AR A s [ D ] HR « ARl 2, 2017.

CHEN L Y.Grazing effects on reproductisve ecology of Emberiza jankobwskii[ D ].Changchun : Jilin Agricultural University ,2017.

(6] RE . PO R ARSI S AN 32 A 52 N TEHLIRIARSY « DL I IR 8 A SR DA IX A 5] [D ] e 78 - PEAR I
K2¥,2023.

ZENG Y.The study of internal mechanism of grazing effect on habitat and staple food bamboo of giant panda: a case in Mei-
gu Dafengding National Nature Reserve[ D ].Nanchong: China West Normal University ,2023.

(7] #0785, EREE, BOFIR, 45 S R BUHAC0R J3 o e 6 0 Jo DXyl 25 0t ik Ui A S Ak 2 F B RRAE f g i [ ). op |
24,2023 ,45(10) : 12-21.

CHU S J,WANG Y X,DUAN L M, et al.Effects of different grazing intensities on ecological stoichiometric characteristics of
soil carbon, nitrogen and phosphorus in typical grassland valley wetlands[J].Chinese journal of grassland,2023,45(10) :
12-21.

(8] BT ¥, il dae, JHAe e, 45 L Eh i RRIT AR ORAP Do £ 1R BB s e (1) D911 34,2024, 43(6) : 704-716.
LUO X L,PU G H, YIN H K, et al.Impacts of livestock grazing on carnivore communities in the Mabian Dafengding Nature
Reserve| J ].Sichuan journal of zoology ,2024,43(6) : 704-716.

(9] XUmEHH, 220, 242 2 , 55 . BT 38 5 8 G U5 sl 4 00 35 B8 005 3l % A [l e e =X fiyme 17 [ ). B 2822 41, 2023,43(6)
689-701.

LIU L N, YUAN S, LI X, et al.Feeding behavior of sympatric rodents in the Alxa Desert in response to different grazing pat-



5513 RN RO 317 F RS A7 S e 3 17 P 7 - 217 -

terns[ J]. Acta theriologica Sinica,2023,43(6) :689-701.

[10] FEWE B EME B S XK BB (Ailuropoda melanoleuca) N AT B S M ®F5¢ [ D 1. 5 78 « FEAEITIE K2, 2020.
WANG X.Study on the effect of livestock grazing on giant pandas (Ailuropoda melanoleuca)and their habitat in Wolong Na-
ture Reserve[ D ].Nanchong: China West Normal University,2020.

CI1] XU/, TREEAR 2525, 55 56 T MaxEnt BORY (1Y 11 485 B AC A0 5 0 0 72 38 A DX/ BIFFE L . B mtpoll 224l CFAR L
221 ,2024,48(5) 1 181-188.

LIU X Y,ZHANG Z X, L1 J, et al. An prediction of the potential distribution of suitable habitat for Grus leucogeranus using
the MaxEnt model[ J].Journal of Nanjing forestry university (natural sciences edition) ,2024 ,48(5) : 181-188.

[12] NIU Z G,ZHANG H Y, WANG X W, et al. Mapping wetland changes in China between 1978 and 2008[J].Chinese science
bulletin, 2012,57(22) : 2813-2823.

[13] a8 FLLHT B8, 45 BT MaxEnt A508Y 14 288 B RS A 5658 BOVEVEA [0 ). B Jr ol B2, 2023, 51(4) : 70-74.
SUN Z Y,KONG F Q,MIAO L J, et al.Habitat suitability evaluation of Leucogeranus leucogeranus in Poyang Lake based on
MaxEnt model[ J].South China forestry science,2023,51(4):70-74.

[14] JE8ER, TF5, R0 R RSSO B 7 RS S8 s i AR S0 D 5 (T ). BF2E 3, 2012,33(1) : 18-22.

FAN W W,WANG Y J,LI X M, et al.A preliminary study on spring foraging habitat of Siberian crane in Momoge , Jilin Prov-
ince [J].Chinese journal of wildlife,2012,33(1),18-22.

(15 ] AHAEAL, skt SRR A, 45 . SCSTAR MR S WUAR JR 28 AL X 1 85 5 BRI B s A5 9 52 o [ ). AR LI R 44 (B SRR
2£h),2010,42(3) : 126-131.

XIANG G Q,ZHANG H Y, WU J C, et al.Effects of changing landscapes on trends of stopover population in Siberian crane
at Momoge Wetland[J].Journal of northeast normal university (natural science edition),2010,42(3),126-131.

[16] E{d i BE M BB PR3 XK SREIERRAE B A T-HE 20 [ D . W 2R3 - AR dbdfoll K2, 2019.

WANG Z J.Characteristics of waterfowl community and effects of human disturbance in the Tumuji Protected Area during
migration period[ D ].Harbin: Northeast Forestry University,2019.

[17] MASATOMI H.Individual (non-social) behavioral acts of hooded cranes Grus monacha wintering in Izumi, Japan[ J].Journal
of ethology ,2004,22(1) : 69-83.

(18] BRI Sy, 2Buh AR, s ARAE 55 0 FH 0 161 52 DX R 3 B 4 0 B A B R] A3 E S5 A7 o 1 L) ). A2 384k, 2018, 38 (14) : 5206-
5212.

SHAO M Q,GONG H L,DAIN H, et al.Study on time budgets and behavioral rhythm of wintering Siberian cranes in a lotus
pond reclamation area in Poyang Lake[ ] ].Acta ecologica Sinica,2018,38(14) :5206-5212.

[19] i DA B AR R R A BT VS AR A 2 Mg i oE [ D ] AR A - AR bR 2%, 2022.

GAO J.Study on the effects of different feeding habitats to ecological habits of Siberian cranes in migratory stopover sites
[D].Changchun: Northeast Normal University ,2022.

[20] LIU HJ,BU R C,LIU J T, et al.Predicting the wetland distributions under climate warming in the Great Xing’an Mountains ,
northeastern China[ J].Ecological research,2011,26(3):605-613.

(21] AR, 0 BUARAE 55 BB PTTIE R A B b S B AT A T [ . AR 22410, 2019, 39(12) : 4266-4272.

ZHIY J,LU P,DAI N H, et al.Foraging behaviour of Siberian cranes in lotus pond habitats surrounding Poyang Lake[J].Ac-
ta ecologica Sinica,2019,39(12) :4266-4272.

(22] E3CIR, EMIAR, el N T A O RO BB B A S iy S 2 e [ . B Ak #2241, 2019, 40(1) : 133-137.
WANG W J, WANG L H,HOU J J.Man-made habitats have become important foraging areas of Siberian cranes[J].Chinese
journal of wildlife,2019,40(1) ; 133-137.

[23] SAGAR R, RAGHUBANSHI A S,SINGH J S.Tree species composition , dispersion and diversity along a disturbance gradi-
ent in a dry tropical forest region of India[ J |.Forest ecology & management, 2003, 186(1/2/3) :61-71.

(24] A7 48 04, 5K B0, Bl 75, 55 . 5% M OGB4 B Sk JE H )47 g B B I B8 TR X A7 S i sl (0], A= 5 4% 4, 2012, 32
(23):7280-7288.

YANG Y F,ZHANG G G, LU ], et al.Diurnal activity patterns and environmental factors on behaviors of Bar-headed Geese
Anser indicus wintering at Caohai Lake of Guizhou, ChinalJ].Acta ecologica Sinica,2012,32(23) : 7280-7288.



- 218 - RN AN I 3 4 48

(25 ] 2, Bk, TF A BE RS UM 3 0L S S0 A R IE R 1. 3h4~A0F5E , 2004, 25(3) : 214-220.
WANG Y P,CHEN S H, DING P.Flush distance: bird tolerance to human intrusion in Hangzhou [J].Zoological research,
2004,25(3):214-220.

(26] Pl AE ZEA0 RS AT AR A R 22 57 15 2 MR B B A S MR A3 A [ D ]I R AR bRl 7%, 2023.
XITAO C.Analysis of population difference, seasonal response and climate impact of behavior pattern of Siberian crane in
non-breeding season| D ].Harbin : Northeast Forestry University,2023.

(27 ] SKFT, 228, S DRIA 26 . 10 R RS i 2 el 77 Sk T B A A7 D 5 B ki 2 5 [0 ). 2R 262741, 2020, 40(19) : 7054-
7063.
ZHANG Q,LIZ,WU Q M, et al.Overwinntering behavior pattern and sex difference of Aythya baeri in Henan Minquan Wet-
land Park[J].Acta ecologica Sinica,2020 ,40(19) : 7054-7063.

(28 ] gkEi, Bk 30 FUBSAIES 1T A/ L)) A1, 2015, 35(21) : 7236-7243.
ZHANG Q, QIAN F W.Behavioral development of juvenile Siberian crane [J].Acta ecologica Sinica, 2015,35(21) : 7236-
7243.

(RfEHLE XRIE)

FE—AEFB R RAA, NGB

e
\/

BB R, Bd2 3 A2l Z S e BRI Be i, R b A s i
Az U ARl R 2 bRz B bRl e 1 3 UK LR W D) o TR SRR AR Ji 1 AR AR
Mo BT B AR AT I v [ B AR S ORI D S RIS R T B S R RR G P B M R D
S5 BRI s r 2 B R VTSGR AR 3 R 28 B 45 L TUCN 852 L RADR 5t \TAPA
FARHCE TAF L S AR DR I I LA L SR LB IR VAR I R T T A 1 XN R AG 2R e (A
W ZRENE L 2R VRIS DRAP BR300 R 202 , R BB IIE S 2R A A SRR B R AR
5 Bl SR T I AT, ERFER A AP G | ST AR E R R
SHE TR 504750




