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Study on time budgets and behavioral rhythm of wintering Siberian Cranes in a

lotus pond reclamation area in Poyang Lake
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Abstract: Poyang Lake, Jiangxi Province, is the largest lake in China. Many waterbirds inhabit its wetlands, including
endangered species such as the Siberian Crane ( Grus leucogeranus) , of which 95% of known individuals occur in the area.
This species is currently listed in the First Category of National Key Protected Wildlife Species in China and among the
critically endangered, according to the IUCN; its global population numbers 3500—4000 individuals. Many cranes once
foraged in Poyang Lake's natural habitat during winter, but an increasing number have begun foraging in adjacent artificial
wetlands, such as rice paddies and lotus ponds. Since the winter of 2012, less than 100 cranes had been foraging in the
Wuxing lotus pond reclamation area, but by the winter of 2016, this number had surged to more than 1,000 individuals.
With no information available on how long it took these cranes to adapt to this artificial habitat, what their time budget and
behavior rhythms within it were, and what factors affected their wintering behavior. Therefore, from December 2016 to

March 2017, instantaneous scan-sampling methods were used in—to our knowledge—the first research of its type in Chinese
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artificial wetlands on the wintering behavior of Siberian Cranes in a lotus pond reclamation habitat in Poyang Lake. A total
2,560 times and 23,219 individual-time (18,031 individual-time for adults and 5,188 individual-time for subadults) were
scanned. Seven behavioral activities were recognized: foraging, resting, grooming, vigilance, social, flying, and
locomotion. Major behaviors included foraging (41.78% ), vigilance (25.02%), grooming ( 15.00% ), and resting
(10.84%). Siberian Cranes in lotus pond habitats conserved energy by spending more time resting and grooming. Adult
vigilance (F, ,=38.975, P<0.01) was significantly greater than subadult vigilance, while adult foraging (F, ,,=45.977,
P<0.01) was significantly less than subadult foraging. Foraging behaviors of adults in family groups were significantly higher
than those of adults in non-family groups were, with more time required for foraging to offset the energy consumption of
subadult feeding. Cranes maintained high foraging frequencies in each period, with peaks occurring between 11;00 and
11:59 (about 48.64% of the total behavior) in the morning. There were no obvious peaks or troughs in timing spent on
vigilance behaviors, with the proportion of adults foraging, lower than that of subadults during each time period, and with
the proportion of adults and subadults foraging increasing or decreasing at similar times. During each time period, the
proportion of adults performing vigilance or grooming behaviors was greater than that of subadults. No obvious differences
were apparent in the timing of adult and subadult resting behaviors, with both peaking between 14:00 and 14:59. During
each time period, the proportion of adults foraging in family groups was almost always higher than that of adults in non-
family groups. During most time periods, the proportion of individuals grooming and resting in family groups was usually
lower than that of adults in non-family groups. Adults in family groups spent more time feeding than they did on resting or

grooming behaviors, improving overall fitness, and ensuring nurture.
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BB ) 435 36 S W H R S AT N A E B N A PR ST sh i ) ol S TR Sh AN BT T R
ShAIG TG 2 e AR A AT R Y B A K S B IR AR BE BT R R SRR 2 WS IE H (R A
Ciconia boyciana . F1EE# Platalea leucorodia) #5IE H (JK#S Grus grus . 1% Grus leucogeranus) gieldol RESY iR
N, BRSTERRIRHAR N AR R ER AR R DL AR TRAE BT 22 ot ] 2 il 547 8 9, DA
3R ASRIEREE S R A TS 0 88 i AT R, SRR S A B (LS 6 2R o 2 ) T R
B, RIS AR S A T IS R B A A B 25 5 0

FE NSNS TE B B 58 AL 45 KBS S PSR Grus monacha 55, WFFE N AW M Sa AR50 B 55
At et AREERRUY 4 A TEIE H (Gruiformes ) BB Gruidae ) , 23R 29 3500—4000 H,
AP EBH KA S FRK 1 RE S 525 TUCN F G i e #p > B s kst 2,
FEEERIELCR S RS SET  ES R A I AT BT B B M X R B AR AR B
A RNTAEEL GEIE) b S R B 0T 00 R DUARE . REIH AR 5T b 0 1S 2 S IR B B AR IS Y v A R A
TR RRR 28 B AP RS A AR AR AT BRI o SHITEAR IR R | A7 AR AT 1o A dicad 1 1]
S3BCAIAT A AR AT DL INGE & B2 T8 FARE PR AR o VRS TEREIE A 5 b ] 23 B[R] 9 4T R 2R
PRI RIE G B JRA SOOI AR AL, TR S A 0T S 24 o SO A R T 1 i S e R [ PR v Y
TN, WA AT A VRS AR AR OL , VRS R PR R A S A, R PR TR BRI B0 T 1962 4F,
PR FE BN, BRUENTET AR 52 km? A Bl (R T R 46 ) I BUEE S 3000 hm®, I 2012 4R4A B2k A 11
TETR BRI 0 E U L+ BB 2 2016 4E4ZE 1 1000 H 22747, 245 6 BH 8 4« (S S 80 1Y 174 DA
o SIS TR B 9 B DR I A A VRSB A BT A T (TR VB IR TR SR #EIT T RGOSR, HIN
TET 2 (1) TR o0 A 45 b S A A 012547 A AR IS [ P 55 1 B HOBR A S AT X 5 5 (2) R R o A B v
IS A AT A SR 28 57 5 (3) HeA K BERE S AR BERE T IS AT o 25 57 o AR ST IFFE 45 5 AT S 30 BH 780
N T b b e S A A ) R S E iR

http ; //www.ecologica.cn



14 1 FRBAE 25 O P R B DCRE I rh A (S A et ] 3 i S 47 e 3

1 WRMX

FERHI (115°49'—116°46'E,28°11'—29°51'N) {if
THAIL AR A FAL KR A VPG AR, & rh
S —RIRKI 7808 FH 18] o M %) S0 Ay 2 RS e, B 2R
BEAT IR X, RV 5 4 22 A T b X, AR AR R S
AR 17.6°C AR K 2 1450—1550 mm,

29°00'N

28°50’

ZEPT 4—6 A 4F H I H 1258.8—1794.5 h, 4 F P

PIRARHRRE 68%—T74% ., FH 1] 4 47 Al K 31 18] )™ il ) =

YHIE Vi 565 2 10 0 R T 0 5 , 0960 K VR, T 25 &

Ve, hy T B A 5 40 T R A LA 1 sl s
SCERIE ) AR YOS X T B A T B © N6 16107 11620 11630 116°90F
SN LR Y U GINAEE NET Y e P

vipio) (KBS /NKKG G 7S ( Tringa erythropus ) | ¥ i Fig.1 The survey area of study area(means study area)

( Tringa stagnatilis ) . LW % ( Recurvirostra avosetta ) %

JE (Anser cygnoides) B2/K3S ( Gallinula chloropus) %5 7K B Ik AC . AR I S0 T H 2 B —+—K
BAJE 1 RS8R (B 1) o BRHAEREIRISOIR S B A R AR R O FES R ML T R R iy B v R, g ] T R Y
(FZA 1000 A4 ) TEMOBA & H AT R B A B i 2 M N TARSE, A RIEREJE L&, i B AE ) X
TAR TSI SO, AR SOVl s VEE R T I I | TS 8O B 2 HL O TG P38, s sh TR % 0
H 9:00—10:30 F1 14:30—16:00 B [E] BN , A 6—20 0 Z41-#

2 WRFZE

2.1 WEHE

2016 4F 12 H—2017 4£ 3 H ,{&8) SWAROVSKI( 20—60x ) B f4 BE s/ | 5% Wk k41 5 32 ok 4805 5 789 P B 1X.
FEYEA B P ES AT A TSR B S A BhiC R 1 LS S AR AT 2 B RGE SR 6—10 HAMRRYTT
Ko RSB IRZE AT AR R 2 B EA FE A TAERATAICRE R AL, DR AT 40t
2 REAEAT ISR I, MRS 428 H S H V% B 1)1 52 B o0, WRg s [8] 2k 4 K 1) 07:30—17.00, A1t
WMEE 31 d, ALK T RBERE (HAT A1) (9923 HU) FEHEZBERE (R4 A1) (8108 H ) iy 4T
Ko ASCR BRI N R KR B B S RAIT ATE T R (K D),

x1 BEBUEELRTHSEEEX

Table 1 Description of various behavior types of the Siberian Cranes during wintering period
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reclamation area in Poyang Lake lotus pond reclamation area in Poyang Lake

B TR (e bR, + (R F4LIE B2 5

3.1.3  R[EAERERUESA T A I ] 43 Bl

FIERE WS T AT (43.96% ) I 5 55 THE S RE S (27.04%) (F, 1, =60.169,P<0.01, n=31), &
AT R (12.46% ) W B F LT AR BERE RS (17.31%) (F, ,=35.530, P<0.01, n=31) (&l 4),
32 FEATORIAER
321 HEE T AIAE

WG AR A HE M A SRR 25 d(12 Aty 2d,1 Ao d,2 AHy7d,3 A6y 7d), HESEEL
AT ST I BB 11.00—11 .59 BT S0 5 ST Y 48.64% . 9:00—9:59 Fil 14.00—
1459 tHEPIAS/IMIKA , 73900 38.13%,37.37% o AT R TC BT AR M 06, M 8.00(26.54% ) - 1f b7+
% 10:00(29.57%) , JE 5L FREZE 14.00(22.68% ) Ja P LTHass B#AT RSB B AR, B
U U ERAE 7.00—7.59  19.96% . K BAT R K04 e 16 H BRAE 8.00—10.00 FT 14.00—14:59, 435115 2.26%
F113.69%(1E 5)
3.2.2  WUESFIAES AT N

JSCHSFE 25 B BE TR AT A L35 BH SRAI T 40088, WA 2% 06 B 1 28 1 18k 3 N K, 468 R s S 0 4 R 7 45 B
B LB 53 S AERFTE 65% FN 35% 247 . BB i) T £ 1 2 06 3t 3 A U R O, (EL IR R R TR AR AR 6 AR, B/
RN FEAR IR 2D RS 7 25 B B B i A T o RV R AT oy LG 34 ) J08 3 T4 sy RN S0 8 v A 7 i

http ; //www.ecologica.cn



14 4] FRBAE 25 O P R B DCRE I rh A (S A et ] 3 i S 47 e 5

LW . LS 1R AT I ith 2 sh Bk, 60
FE 11:00—11:59 A —ICR /MRS, RS A2 88 19
IREAT R O ITE 2 I B 22 5 AN it SO AR A AL,
HITE 14:00—14:59 AU A &EE(E 6) .
323 AR R T AT

FRERE IS B8 B 47 A A L7 4% i B34 B
e TARGERE U, W S 2 sh N R, ZRE g Al
FRER BB EAT N EL B B 7E 45% 1 30% Ziti . K EE O TRE hE BE BE EE 5 Gt
AR 5 2 Y 1Y AT O L9 e A% I Be g e 35% 72 13% Behavior
Ao AL IR S ) SERAT O 5 VAR B (10:00— g gopmunel @ on BERE S 9 RBERE AL U6 3 147 % R
10. 59) ﬂ]'f% Hﬁ , m % Eﬁ &EL% L] f%} III%TI: EP LLFA ( 13.00—  Fig.4 Time budgets of adult Siberian Cranes between family and

N N P 3 non-family in a lotus pond reclamation area in Poyang Lake

13:59) FbHE . KRR RCBSAOIS BRUKELIT o o iams i @ fous pond recamadon rea
I3 B T AR R RS (18 6) .

60

w B ER
o5 ER

FF 7] 43P 5 43 bl
Proportion of time budget/%
W e W
(=) (=) f==)
*

[3o3
S
T

—_
(=}
T

—— R A% — s — 7k
—W— G =R — T

40

e

20 —

47K K45l Behavior proportion/%

10

1 1 1 —T I T 1 I T .
7:00 8:00 9:00 10:00 11:00 12:00  13:00 14:00 15:00 16:00 17:00

I5f ] Time

5 HEHERXERESRABITATE

Fig.5 The overall behavior rhythm of Siberian Cranes in a lotus pond reclamation area in Poyang Lake
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Fig.6 The main behavior rhythm of Siberian Cranes in a lotus pond reclamation area in Poyang Lake
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