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Foraging behaviour of Siberian Cranes in lotus pond habitats surrounding

Poyang Lake
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Abstract: Siberian Crane ( Grus leucogeranus) is a large-sized, endangered waterbird, with about 95% of its global
population (about 3500—4000 individuals) seasonally occurring in Poyang Lake, the largest freshwater lake in China. This
species is listed in the First Category of National Key Protected Wildlife Species in China, and as critically endangered by
the ITUCN (International Union for Conservation of Nature). Prior to 2010, the population of Siberian Cranes in China
existed mainly within Poyanghu National Nature Reserve, with most cranes foraging in the natural habitat of Poyang Lake.
However, an increasing number of cranes now forage in lotus ponds and rice fields that surround this lake; their distribution
has also expanded into other nature reserves, such as Nanjishan Wetland National Nature Reserve. The numbers of these
cranes in the lotus pond habitats can at times be more than 25% (about 1200 individuals) of the total global population.
However, very less is known about the foraging strategies of the Siberian Crane in the lotus pond habitats. Here, we

describe and compare the foraging behaviour of these cranes in the lotus ponds. Behaviour in lotus pond habitats differs from
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that in natural habitats, especially for foraging, vigilance, resting, and maintenance behaviours. Using focal animal
observation methods, foraging behaviour of Siberian Cranes was observed between December 2016 and February 2017, and
between December 2017 and January 2018. During these periods, observations of 921 individual-time adult cranes and 547
individual-time sub-adult cranes were made. The results show that the average water depth inhabited by Siberian Cranes is
17.29 + 8.75 em (n=1468), while the average depth in which they forage is 18.84 + 10.32 em (n=600). Foraging
behaviour persisted for 3.10 = 1.69 s (n=600), with mean foraging frequency of 12.24 + 3.89 times/min (n=1012).
Mean foraging success frequency and foraging success rate were 1.78 + 1.59 times/min (n=1468) and 16.26 + 14.41%
(n=1012) , respectively. Adult crane foraging success frequency (%> = 70.797, df=1, P=0.000) and foraging success
rates (° = 5.356, df=1, P=0.020) were both significantly higher than those of sub-adult cranes, indicating that adult
cranes were more able to forage and could gain more energy. Adult cranes spent much energy on nurture and vigilance
behaviour. No significant differences in foraging times and duration of foraging behaviour were apparent between adult and
sub-adult cranes, which might be related to their similarity in body size, energy requirements, and oxygen storage capacity
(in contrast to a theory that sub-adult cranes lack foraging experience, have low foraging success rates, and consequently
have to forage more frequently to gain enough energy). Water depths in which adult cranes forage are significantly greater
than those in which sub-adult cranes forage (x> = 50.945, df=1, P=0.000), which might be related to body size and
foraging experience. Extremely significant differences were observed in both foraging success frequency (° = 15.297, df=
4, P=0.004) and foraging success rates (y° = 23.155, df=4, P=0.000) for different water depths. However, no
significant differences were observed in foraging frequency, foraging success frequency, and foraging success rates at
different times, which might be related to the crane’s tactile feeding method. In addition, cranes had similar energy

requirements and foraging parameters throughout the day, with no obvious foraging rhythm.
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Table 1 Inhabiting water depth of Siberian Cranes in lotus pond surrounding Poyang Lake

KRS WA KB/ em THIKH om
Water depth grades Inhabiting water depth Scope of water depth Average depth
I <1/3 B 0—8.50 4.25
11 1/3—2/3 Mt 8.60—17 12.80
111 2/3—1 Hi 17.10—25.50 21.30
I\ BB SCN T —1/2 A 25.60—30.50 28.05
\ >1/2 &8 30.60—35.50 33.05

R2 BIAMEBEEREPABHIEAKR

Table 2 Foraging water depth of Siberian Cranes in lotus pond surrounding Poyang Lake

KRG BEKH KL/ em SR K em
Water depth grades Foraging water depth Scope of water depth Average depth

H1 <1/3 % 0—6.03 3.02

H2 1/3—2/3 % 6.04—12.07 9.05

H3 2/3—1 % 12.08—18.10 15.09

Bl W—1/3 fF 18.11—27.15 22.62

B2 1/3—2/3 J£F 27.16—36.20 31.68

B3 >2/3 ¥ 36.21—45.25 40.73

1.2.1  Hflakb o

K Kolmogorov—Smironov X T £ 47 IE SR ILAG KK, R B RAEIES 0, BRI AR SCisk
JH Kruskal-Wallis H #:56 ( 207 FEA) RS LR RSN R L 3 )R B AN [R) A B 7K R | B B FNAF i 2 (R U
AR BRI AR U 4 (1 min A GBI ORI/ R B AR ) 1) 22 5 A (] 4 0 ] SO R 7K R AR
FREEISIA] 22 5 o R J7 70 A A 8 RO I IR 5 R OB i 22 5 . SCHPBE 27 P S5 PR R (x+
SE) , B E MK EN a=0.05, FIA Gt B4 E R SPSS 21.0 Fl Excel 2013 58,

2 #R

HEBH R IE AR ST, SR KR (17.29+8.75) em (n = 1468 ) , R KR N (18.84+10.32) em (n =
600) , LR HUERFEERTE] R (3.10£1.69) s (n=600) , BCE K A (12.24+3.89) K /min (n=1012) , BUE B T4
YR (1.78+1.59) K/ min(n=1468) , BUE IIH N (16.26+14.41) % (n=1012) (£ 3) .

R3 BAMEBEEREPABNRRITASH

Table 3 Foraging behaviour parameters of Siberian Cranes in lotus pond surrounding Poyang Lake

LISEe 2 A& pEnte| I E AR R
Foraging parameters Sample size Scope Average depthzstandard deviation

327K/ cm

14 —35. 17.29+8.
Inhabiting water depth o8 0-35.50 7.2928.75
BB KR 600 0—45.25 18.84+10.32
Foraging water depth
AWMU R ] /s
1— .10+1.

Each foraging behaviour duration 600 ? 3.1021.695

S R /(S
BASAR (/min) 1012 1—24 12.24+3.89
Foraging frequency

§ SRR/ (YR mi
HX@EE IR/ (YK/ min) 1468 0—12 1.78+1.59
Foraging success frequency
IE

SRR % 1012 0—80.00 16.26+14.41

Foraging success rate
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2.1 SRR RS ECEAT A RN

AT TAE Ry AF 0 X6F 1S SRR A7 kg 52 e 43 A A RACBCH R S 1468 R, o il 921 Hk, 4 547 H
K., Kruskal-Wallis H 55045 R 2 W] | S CR o A il b 2 1 T 4885 (¢° = 70.797,,df = 1,P<0.0001 ) , HUEE
RN B TS (¢ =5.380,df=1,P=0.020) , A0 ES B BUCE IR TC I8 3% 22 5% (¢ =2.356,df=1,P=0.
125) (£ 4) . RAHKERERY], B (n=664) BRI W2 5 T4 (n=348) (P=0.001) , ALHES A HL
KRR B T8 (¢ =50.945,df = 1,P<0.0001) , A A B E Fpe i M E I B 22 57 (P =0.117) (%
4).
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Table 4 Foraging behaviour parameters of adult and sub-adult Siberian Cranes in lotus pond surrounding Poyang Lake

s A #1185 (n=547)
WESH Adult Siberian Cranes Subadult Siberian Cranes(n=547)
Foraging parameters " - " R
n il T (E e hr AR n pleic| T bR R
B (UR/ mi
EX@W"(U‘ min) 921 2—24 12.41+3.92 547 1—22 11.91+3.81
Foraging frequency
S 1 THT Ve (Ve .
B (B min) 921 0—12 2.04+1.68 547 0—8 1.3621.33
Foraging success frequency
LI %
EX@EE I/ % 921 0—80.00 17.20+15.28 547 0—75.00 14.46+12.38
Foraging success rate
TIKIR/ ¢
Mt Ak("ﬁ‘ om 304 0—45.25 21.65+10.21 296 0—45.25 15.96+9.63
Foraging water depth
R IR R 8 I i/«
FRURECEFER /s 304 1—8 3.19:1.67 296 1—9 3.011.72

Each foraging behaviour duration

3.2 WEEKIENT SR TN (1 R

AR AT AE R KGR S R AT S 5 0 43 BT ) 808 s R 1468 Hk (1:225 Hik(15.33%) 11 :591 H
K (40.26%) M :310 A (21.12%) IV :209 2k (14.24%) .V :133 HIK(9, 06%)) ., Kruskal-Wallis H #5
SERRH] R REIKIE T B9 ARSI (2 =7.998 ,df=4,P=0.092) TR EZE R (F£5) , AFEHEKET A
FYEE LI (¢* =15.297 ,df =4, P =0.004 ) FIECE IR (¢* =23.155,df=4,P<0.0001 ) Y77 1E 1 i 3% 2=
o P T GOKGER S ICE Bk B E LT T 9(=9.002,df=1,P=0.003) A 2% (* = 14.453,df =
1,P<0.0001) , T AR S IR DA R AR St 2 (I8 T 4% (¢® = 16.756,,df = 1, P<0.0001) Al V % (¢* =
8.368,df=1,P=0.004) , Il AKERH FIEGHCE B B Z LT MY (¢ =10.912,df=1,P=0.001) ,

£5 BAEHEBETOBERREBEIRKARTHRRITASH

Table 5 Foraging behaviour parameters of Siberian Cranes in lotus pond surrounding Poyang lake under different water depths

S5 JKTE Water depth
Foraging parameters 1 1 1111 v Vv P

ST/ (R mi
EX%\% P/ (W/min) 12.46+3.36 11.91£3.97 12.11£3.98 13.34+3.76 12.98+4.08 0.092
Foraging frequency

AR/ (YR / mi

A MMBFR (K/min) 1.4421.22ac 1.69+2.56a 2.09+1.82h 1.91£1.60abc  1.91x1.49bc  <0.001
Foraging success frequency

TR %
@ﬁﬁiﬁz ’ 11.65+9.87a 16.41+14.34b 18.79+£16.92b 15.90£12.99ab 15.51+13.86ab  0.004
Foraging success rate

AR R FOR B B3 2

2.3 BFBOS R AT R

AR B S8 A RSB 2 5K . B 448 Hk PR 507 HOIRFTR A 513 HiK., Kruskal-Wallis H
K45 R, A R B B A IR (¢ = 0.513,df =2, P=0.774) JCEEINI (¢ =4.439 ,df=2,P=
0.109) AR E I (¢ =1.274,df=2,P=0.529) H LB EEF (£ 6),
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Table 6 Foraging behaviour parameters of Siberian Cranes in lotus pond surrounding Poyang lake during different periods
WS i B Time frame
Foraging parameters 7:00—11:00 11:00—14:00 14:00—17:00 P
BUEIR Foraging frequency (IX/min) 12.1724.06 12.22+4.07 12.32+3.55 0.774
QeGP RN

Foraging success frequency ( ¥X/min)

B = Foraging success rate/ % 15.86+14.40 16.26+14.69 16.59+14.02 0.529

1.69+1.54 1.80+1.67 1.86+1.54 0.109

3 iTFig

31 AR TS ICEAT A 1R R
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BSAT R B[R] 43 Be 28 A BRCEE B R] L A8 R A 2 3 S G 3 5 g S SR B B Ab 3 B Rk 2 5
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AR RA G, SRR TR B AR 2 K T 4R, A B I R B AR P AE B2 9, S AR T E HI
2, 3X AT B LA I R LR 2200 10 25 52 56 . TR/K X SR ECES ) X 3 — e A R, ol £ 05 B2 114 B (1] 4
AR (3R 5) , WIS S0 A 1 TER TR K AR rh AR B ) LR TR A, B AT T3 43 0 0 HL O AR X 25 5 1 7K
4, 5 RS ARl A B i R I I (R 4) o B T REIE FVES AR R A X K, VS JC ik A2 K L N
SR FHAS ] (R 30 I | i 3 v — 6 ) B 1 3 /K DX B P B 5 T RETH AR A, S A B B B IR &
B AE Y IEART = 5 AR TR R A B R B (£ 4,5) o NIRRT 58 U5 1 25 5l
A LABGX AR AL 5 A IR AT N B B K R A et — IR A,
3.2 KB HESHCEAT AR R

KRS PR A 71 1 6 5 b R ) e B DXL, TS K S B B AT o O RERED . AU B I AR B P
P Y HCE K TR A (18.84+10.32) cm, 5 HFBHM F AR A5 v VS B VR B2 10—20em , - R K PR (20.4 +
7) em BIZESRARRL Y R EESEAR R A5 N B U B KR . AT 7 v (S B G B K IR 32 2578 TT
(40.26% ) A1 TI1(21.12% ) HHIKIEF ST AR ik 61.48% 11 2% 11T /KI5 B2 K 8.60—25.50 cm, I
A, S LE AT I8 /K R A A 1 )y 23 AR B DA I 340 s 1o, 2% I 1 S 7 8 0 A 53 vl %) B 2 LR /K TR AE
17.10—25.50em ( M%) 247, X TRES MUK EY IR BWEMEg BEA X, MO HKIRMIELS 5 HE
H AR A 358 T B K R PR S A AR S /K IR A T oK RS BB, AN B IR, LA S
AR B E B
3.3 BB S HCE AT A RN

AT HETE B PRV AR 3 AN B BRI R B IR AU B R T 2 R, X
AJBEAFAELL T BN (1) B8 B9 U SR AL R OLAE RS ot O AR A B R A 5 b (8 22 o AR
B PR, TR K DA fih S HCE R 3 A R E R R AR R K 2 TR e, O ELAEYE MK BT S AR E W A AR
5% PR PR M T 20T 114 7 7K XA L B e, S P S A o 00 M B 0 %0 M 18 T 1 S R O A 5 P R
FH i 5 HUCEE SR A T B, DR AN W] E B A B Dl 3R e W 2 25 55 (2) B P 3R I, TS 7E A AR AR SR P i
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