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M E 2016 4 12 A—2017 4£ 2 A A0 2017 4 12 A—2018 4F 3 A, R Fl gk et 3 sk A &
BBl Ay vk, o R PR ] e RE A 0 N R (Cygnus columbianus)ﬁﬂ " JE (Anser cygnoides) #
AMBREAT AW EL AT HHTNE, EREANRELEZETHNERE
(/N E#.36.01% ; 7 JE :28.02% ) B4 (32.71%;17.44% ) F115 5 (17. 26% .30.61%) ; /N %
&%frﬂﬁ%}%ﬁ‘élﬂﬁﬁgiﬁjﬁx%éﬁﬁﬁﬂzzﬂx@( VR #3541 k) - d7; b JE . 144,88
k] d™') KRB (27522 k] - d7';164.35 k] - d7') FrdE 31 (219.79 k] - d” l;299.22 k] -d™");
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Energy expenditure and foraging behavior of wintering Tundra Swan and Swan Goose in a
lotus pond reclamation area in Poyang Lake. ZHANG Cong-min', ZHI Yi-jin', LU Ping®,
SHAO Ming-qin'* , DAI Nian-hua® (' College of Life Science, Jiangxi Normal University, Nan-
chang 330022, China; * Institute of Biological Resources, Jiangxi Academy of Sciences, Nan-
chang 330096, China).

Abstract; From December 2016 to February 2017 and from December 2017 to March 2018, the
scan-sampling technique and focus animal method were used to study energy expenditure and for-
aging behavior of wintering Tundra Swan ( Cygnus columbianus) and Swan Goose (Anser cyg-
noides) in a lotus habitat near Poyang Lake during the daytime. The results showed that both
Tundra Swan and Swan Goose spent their daytime on resting (36.01% vs. 28.02% ), foraging
(32.71% vs. 17.44%) , and locomotion ( 17.26% vs. 30.61% ). Correspondingly, they mainly
expended energy for foraging (354.1 vs. 144.88 kJ - d™") , resting (275.22 vs. 164.35k] - d™")
and locomotion (219.79 vs. 299.22 kJ - d™') in daytime. The energy expenditure of foraging
behavior and total energy expenditure of Tundra Swan were significantly higher than those of Swan
Goose. There was no significant difference in daily energy expenditure between Tundra Swan and
Swan Goose. Tundra Swan mainly adopted feeding way from the water surface and dipping with
head-neck submersed, while Swan Goose used feeding way from the water surface and digging
food. This is related to the water depth, food composition, and their own morphology. Tundra
Swan and Swan Goose have different foraging methods and foraging water depth to decrease inter-
specific competition.

Key words: lotus habitat; Cygnus columbianus; Anser cygnoides; energy expenditure; foraging
behavior.
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SR ARG PR A 0 A
Tl ZIVEFH T ()42 S e 2y 1) 0F A= A7 P 455 110 3 0 1 5
AAERTR (B AR, 20025 AR 35 W45, 2002 ; £ % ZE 45,
2014) , fes SRS R AR B — & o, g T
B ae s A PR R AR 1 SR RRAE (36 18 ,2007) BB
EsaLREE S A IS ROE NI A
2009) il (#5555, 20105 RS, 2015) \Z=
(BRI R ,1989) DU (6255, 2010 fid /e
85,2011) FPES (AR A, 2017) o JEAFESK, [N
Ab2g3E R AL SE BARE (Anas rubripes) (Wooley et al.
1978 ; Morton et al.,1989; Jones et al.,2014) /N &
JE (Anser erythropus) (Wang et al.,2013) 25} (Anser
caerulescens) (Jonsson et al.,2006) /NS ( Tachy-
baptus ruficollis) ( FRAK5E,2015) Xk BE Y ( Podiceps
cristatus ) ( Bk 55, 2015) Fl A 42 Bk VO ( Mergus
squamatus) (HEBHENSE  2017) SEWFh 4517 0 A0 R B
AR (RMR) A5, A5 H X 28 5 28 Y R 1 S i
IWCEAT i 500 A28 AT AL R SR A T
FEAAFRERE (K8 ,2007) , WCEAT MBS LARE J7
(U4 2 2006 ; Tatu et al.,2007; 3K K 2009 ; %
SURTAE,2015) AP35 6 GBF 527, 2013 ; A I
4,2017) M F ., BIAER SO KECEAT M5
AT TS 2R BUCR R4 T o RIS AR AR R R, O 5
AP AN AR SR A T S AR 2 A

INKEE ( Cygnus columbianus ) FIVSE (Anser cyg-
noides) JBMEIE H ( Anseriforme ) ¥88} ( Anatidae ) o /]
KA FFE T YN AR AL FB B V6 A7 10 75 s IX (A —
#1,2013) , o = B8 N FE R TL R R AR mE TR IR
BV IX FEAC G IE BT, 2001 ) V8 HE S50 3 10 T 5¢
PR PG A A 2R R A AR R AR AL AR A
B TR AR ARV S AV N R . R EH
DX IR IX 2 K 5 8 (0 B A L (B4R 4R 55, 20135
TR ,2016) o H AT/ KK FG HE Y84 LR S
8 F AL HOE A (AR 2SR, 2013) , B ) 43 i
FAT A A (4R 1E K 4E, 2015 ; AR B 4%, 2018) , 4=
AL (SRS, 2016) 55, AT 1 8 BH ) F
B2 DA FH A= 355 v /N R 88 7R 9 A A 30 8 S 1 TR
BATARUES , HBTE T T i #9445 rh /N KRG Al
W HEA I B RE 1 S, A /0N R IR R0 A R
A AT A, SR R IR A 55 b /N KA A
143 X 5

1 ARMREHARTGE

1.1 A5

2012 4F LUK, P PH 5 AL B 5 3 (HE W 4
2018) (&1 1) A58 FHFNAR FH A 35 5 | 1 R Al i &
S ( Grus leucogeranus) /N R KG9 HE K IE (Anser
anser) 575 ( Tringa erythropus) K 53 A /)N
RAG RG22 5 5 RS A7 T 12 B i8R
FEH v, WF9E H X RN (5 B G S 25 SCRRAR B B 55
(2018)
1.2 AT

2016 4F 12 H—2017 4E 2 J 12017 4F 12 H—
2018 4£ 3 A, {8 T SWAROVSKI (20-60x ) FA {4 22
TR, SR FH I B 4 2 X 760 P T8 T B IX L R AE 37
F FE A 5 TN DR TR R PR A A T R A T, R
SR} [E] R BE R 08:00—17 .30, /NRIEST Iy WAL K EL
30 K (FH,2016 4F 12 2 K;2017 4E 1 H 10
K2H8K,12H3 K;20184E1 A3 K,2 1
KI3H3R),HP 2016412 HZE 201742 A4
TH 20 REHEIE A AR 8155 (2018) o W MERYAT M WL
ZLIIA] o 8 K, AU 45 2017 4E 12 H 1 K,2018 4£ 1 H
3R,2H1K,3H 3K, WRIECH S /N RIS
FI HEE PR R A AT Ry 4 AT RS, B B Aty
Rz gl 6 28 (FARAESE, 2013 ; TR IEWISE, 2015)
5 41EE SR 1 RILEFE BRI 1~ 10 /N R 38 s i e
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Fig.1 The survey points of study area
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A3 BRECE YCBL (Tatu et al., 2007 ; 3K ik, 2009) (3
1) o HMIFIULE—FrUER 1 RICE . (1) /NREGH
T HE 14 1 T B 1 A OK T S8 & G B T K T
(2) 48 B4 £ i i B A5 0 i A T Bl A
MRAEERFH WA= B i B I RS2 Pris o0, K 1l o
4 (08:00—10:59) . H 4 (11:00—13:59) fl ~ 4
(14.00—17:30) 3 4~HFBE (Holm ,2002)

N B 0 AT A L AR R g i 5 A S
(Miller et al.,2006;Jones et al.,2014) H .

RMR =457xMass"”’ (1)
X RMR (k) - d7") i RS Mass (kg) Wik
ik,

NG ) O PRE B B A2
B ENAT A R LA R A R o 1.7 1.2, 1.6,
2.1.2.3.2.0( Jonsson et al.,2006; Jones et al.,2014;
AU 045, 2017 ) 3 L) 1 AR 4 T A5 H (BB D
24 h A3 B/ N A BE R SRR LA/ NN AT
NI o5 O A3, A9 300 2% A7 Ry /NN ) R B S 13
DL (] LA B, RIS B BT Ry e TRl BE 1 S H
1.3 Hmibs

xS BN AT R AT GE T R
FIEFG M 25 AT Ry e HE I AT R B A 43
Lo, RIS AT I BN ) 3 TC 5 LA I [R] B 452
13 R AT AR A 23 LR TR N RS /Y H
3271, PR /N R ARG W HE R BE B S, R
Kolmogorov-Smironov 45 35 £ 45 (1) 1E &M, & 7 & 1E
A4, W B R K 5 22087 ( one-way ANOVA)
RIS ] 6] $0] 32 AT R I ) 3 O Y 22 5, 5 A
N 3%E £ Mann-Whitney U K 36 ( X4l 37 #E A ) 1§
Kruskal-Wallis H K ( £ 357 B A0 ) 7 i (356041
55,2015) o SO B R R P B E AR IE2E ( xx
SE) , BEMAK PR E R a=0.05, Fif AR5t
Hrf B SPSS 20.0 il Excel 2013 5E 1,

2 ERESH

2.1 /NI e £ B ] 43

SN FPG JE 1 = BAT AR AR R (VRS
36.01% ; 75 . 28.02% ) MU (32.71%;17.44%) iz
31(17.26%330.61% ) . Hr/NRIEHHCEATH L]
BERTIME(d=1,F=4.928,P=0.033) , Ifi J% Jf
Wiz hT M e & m /NS (df=1,F=10.371,P=
0.003) (Kl 2),
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Fig.2 Time budgets of wintering Tundra Swan and Swan
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Fig.3 Energy budgets of wintering Tundra Swan and Swan
Goose actions during the day
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Table 1 Foraging strategies of wintering Tundra Swan and Swan Goose

LYl Bl A8l (%) FRE2 T ] WA
(n,=455,n,=302) (s-t™") (t+min™")

INRAG T B /K R F R B 45.25+32.91 b 3.06+0.19(n=131) 7.18+1.73
AR R AK PR 14.08+11.14 a 3.63+0.25(n=59) (n, =197 min)
I 3k #5032 A K s 22.22+14.89 ab 3.76+0.21(n=72)
IV BB BUE A S BRI 2 B PR B A K B 18.44+20.31 a 3.9220.19(n=75)

5 JE I BB/ IR R &), 42 00 b A ) 25 71.86+31.88 b 2.54+0.21(n=74) 7.37+3.49
IR AK IR 3.68+4.72 a 2.00+£0.45(n=5) (n, =101 min)
T % #5008 A K i 19.98+25.13 a 2.3820.22(n=16)
IV B0 BUED A Sk SRR 20 B R B A K B 4.49+6.94 a 3.75+1.36(n=8)

BT 1 AR R BE 1] 22 57 . (P<0.05) ,n AR/ N RIGHEA G n, (RIS MEREAS BT,

150 IR

EEO
AR

in
w
T

—_
(=3
=

BEE X (kI)
3
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—
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o
T
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(V)
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Fig.4 Energy budgets of wintering Tundra Swan and Swan
Goose actions at various stages during the day
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BRIRE, 445 B B REE MG 7, X LEERS 251952
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DU RR BT 8 o 3 (S5 4%, 2016) , T 7E 58
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et al.,1989; Jones et al.,2014) AP AERK VS ( A AH
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HR XL TS0 /N R 98 0 e R o 1 IR ke 4 L 1Y
SRS
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KBRS (MR35, 2015) (45 22 8k, ek
S 7E SRR Y 07 :30—11:59 i1 16:.00—17 ;30 i
B rei SR e e i BB i S s, /N
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(] B G ik 2 2 S 32 DR Oy 8 0 2 5 v i 7 e
KUK E B RLEE AT R R 3, X 2647 R 745 B
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3.2 /NRIGFEE R T 5

BUE R ms 5 BB K IR B Y4 A 5% (Tatu
et al.,2007) . P& & KKk #R A K ECE X
2505 T A BUE 5 X 70% , AR 0 B UK A 8
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