N AR A Al 20174ET7T 0 28 AT
Chinese Journal of Applied Ecology, Jul. 2017, 28(7) : 2315-2320

http : //www.cjae.net

DOI: 10.13287/j.1001-9332.201707.038

B W0 IR B il 58 X P TS S 7 L /Y =2 T

FaeW IAE IXHE BER

('FEFFIG IR BB, RIEVLSF SRR 1610065 e VL IE B 59 A AR R4 XA BRI TI5% FFIG /R 161002)

M E MAELARMEAYRENRERD EZHBENATEHBENERXRZATRAL
BEWE A AXEABERMLE (SN A1 8°C) Wl & 4 RIE WAL B AT E ALY
ML ERK U SF A B 8O N M 80 C W E E T B 2 % 6.9%0 ~ 8.1%0 F1 — 17. 8%0 ~
—18.5%0. L £ B H R A VL K BUK & 7 & 4 Tsm 8 & 4 K &y 3.8+0.2, o J+ T 48 Fp B F7 4
B3 E R h 31 (SE B A& 2.9~3.3) ATt 3°N B F E I 4 W 5h 55 B A 7.4%0 ~8.8%o0
(KHEENANTERMRELZ T MNEME3.4), X WAL ZE X E DTS Z R
ML HEEATROBEER AT R IRENHATAAEREZ TN AT, MERAMX AR
TR AR ST B A R D, YT A A EMA LY ER NER AR EFRREN S
KRG FETUES R A 2 8 B9 F J& |, AT 5 M Ok 373X Fd 9 A A B

KR A AATH; AT, RdHE; RERME

Characterization of trophic position of red-crowned crane ( Grus japonensis) influenced by
the food resource exhausting. LUO Jin-ming'*, WANG Yong-jie', WANG Wen-feng®, GAO
Zhong-yan® (' Department of Science, Qigihar University, Qigihar 161006, Heilongjiang, China;
*Zhalong National Natural Reserve Administration, Qigihar 161002, Heilongjiang, China).

Abstract; The trophic relations of the red-crowned crane species in Zhalong Wetland, northeastern
China may change significantly with rapid decrease of biological resources. In this paper, the influ-
ence of food resource exhausting on the trophic levels of this vulnerable species was determined by
using stable isotope (8"C and 8”N) methods. The results indicated that the mass of 3"°C and °N
in the red-crowned cranes were in the range of —17.8%0 to —18.5%0 and 6.9%0 to 8. 1%o,
respectively. The dominant food chain length of large water fowls in the ecosystem of Zhalong Wet-
land was 3.8+0.2 in average, of which the examined species, i.e., red-crowned cranes were 3.1 in
average , with the range of 2.9 to 3.3. The annual fluctuation range of 8" N values in the red-
crowned cranes was from 7.4%o to 8.8%o (with the gap of approximately 1.4, which was below the
threshold 3.4 that was considered as a trophic level significant change in an ecosystem) , indicating
the trophic level of this vulnerable species did not change significantly with the losses of large area
of their habitats and foods. Nevertheless, the rapid decrease of the target species population with the
food resource exhausting indicated that the conflict of food demand of the red-crowned cranes versus

resource need of local residents should be resolved for better protecting this extinguishable species.

Key words: foraging behavior; red-crowned crane; food chain; stable isotope.
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Fig.1 Location of Zhalong Wetland, finding sites (S,-S;) of

the red-crowned cranes and feces collection sites (Ss and Sy ).
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Table 1 Habitat, finding date, and body mass of sampled
red-crowned cranes

=51 R RAEH I el REME
Site Habitat Finding Sex Adult Body
date or not mass
(ke)
S| P 2014-04 LI A 9.82
Reed marsh Male Adult
S, RE 2007-04 etk RIS 6.25
Reed marsh Male Juvenile
S, PR 2010-04 i IS 9.4
Reed marsh Male Adult
S, Hifi) 2010-10 Tefk LA 6.80
Meadow Male Juvenile
S5 Hifi) 2012-11 BHK DAL 6.56
Meadow Female Juvenile
S IRE RGeS 2011-05 Bk LS 6.59
Reed marsh Female Adult
S, R 2004-04 LGN RIATES 5.85
Meadow Female Juvenile
S, g 2012-10 etk ek 8.31
Meadow Male Adult
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Table 2 Components of stomach contents ( dry mass) of red-crowned cranes in Zhalong Wetland

URE| S S, S; Sy Ss Se S, Sg XA
Item Mean
S¥pig s 26.32  10.62 2448 1448 1629 1538  12.64  18.39 16.08+7.04
Total mass (g)
R/ 5~10 mm 18.47 427  17.51 2.73 7.64 5.04 3.67 9.72 13.95+6.82
Mineral (g) 2~5 mm 3.71 3.14 3.11 7.63 2.70 3.58 3.60 4.62
0.2~2 mm 2.54 1.74 0.46 3.45 3.34 4.63 3.70 1.96
R L) T Seed 0.32 0.44 N 0.15 0.27 0.38 0.26 0.42 1.13+0.55
Food residue (g) Plant TE K Maize 0.78 0.34 N N 1.34 0.98 0.57 0.27
ZEHIAR Stem and root 0.09 0.31 0.68 0.03 0.45 0.13 0.37 0.48
S Sum 1.19 1.09 0.68 0.18 2.06 1.49 1.20 1.17
Bt 2% Fish 0.27 0.16 2.34 0.64 0.05 0.64 0.24 0.51 0.82+0.82
Animal 12 Shell 0.14 0.22 0.38 0.31 N N 0.23 0.41
S Sum 0.41 0.38 2.72 0.95 0.05 0.64 0.47 0.92

N %A KM E] Not detected.
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Table 3 Components and pH, ; of the feces excreted by
red-crowned cranes

T H Ttem Ss Sg
i R 3 2
Amount Well-formed
REOE 1 -
Unformed
B ¢ it 1.8+0.3 1.5£0.3
Mass (g) Fresh mass
TR 1.120.2 0.8+0.2
Dry mass
H¥ L7 iiss 23.2:64  21.6x5.1
Component Plant Seed
(%) E-VilliN 20.1+43  21.8+3.6
Stem and root
ity fn 9.846.2 8.0+4.4
Animal Fish
EFRIER 241247 253:12.6
Debris animal
UR7 By 29:13.1  23.4x10.3
Mineral Fine sand
PH1:5 7.5+0.3 7.6+0.4

4 FhoK & iR R 2 F BB AL (-20% 547 ) H
WA R R 2K A 3.2%0 ~9.8%0, 2 B A AT
W1(3.2%0~4.8%0) < KA (4.1%0~6.3%0) < %
2 (7.8%0~9.8%0) .2 AR 7 R F= B fAIX, AR T
S %) AR 3R = B A 55 (9.8%0) , PHTBAS (7.8%0) |
YIS (8.4%0 ) FIFARLHES (8.2%0) FHEAY SR 01 38 F &

R4 HEEHAREHAKR ERRERMEFERESRMA

P12 SRy AN [ A R P ToU 88 4 9 20 21 1) Rl | R B
)37 28 2 B A IRT 2 0] L, AN ) 47 R 10 ) T 4655 o 7
PN ZE e T ) R [ A7 2R ) B AR AR —E I
gy, AR A R 2505 3N I B AE 6% 724, B e
RIS 25 P B BETE 1.2%0 /547

HRYEAS R A= WA B U)o 22 2 B AT DA 3 L
BN R4 H FLRB NS RGN 4 R
BRLR, B TEENESRG. KW (KR e
AAIRE) 178 FR 01 A0 T2 A YRR 2, 8
FEOLHERTE 2.5 LU A 2K -3 8 3R 00 2.7, B )2
FRH RPN A B MK, AR K 1) #7857
PASE (e B IR AR 3 DL RPN AR L
R UIBEI A I (A8 TR AR, e 2 5 e Bk ) 5 7%
AT 2 FRAAE 3.0 DL L, Horh PR TS Al 7 55
4 3.10.2, BFRE T AL S 1 FR AL TE 3.0~3.6 Z
), F-HIE R 3.3, 207 S0 R 05 =1 (3.8+0.2) .

I RS HT AT A , PTG S A AL
AR YR ZERF TR AT EEEYR
U5, KA S (Ban g AR AR s ) ) & 7 T0URS (1) 32 2L
YRR AT SR B, g RN T
AHEZS R GBI BE T

Table 4 Stable isotopes of nitrogen (8°N), carbon (3“C) and trophic level (TL) of samples in Zhalong Wetland

Ui H Item n 3BC (%o) 3N (%o) HIRAL TL 2 Category
JIGJE Sediment 8 -17.97+3.65 3.70+1.08 -
W Algae -24.22+5.08 3.12+1.04 -
JIEHEZ Benthonic 8 -17.02~-20.94 2.10+0.32 -
TF1#25 Phytoplankton 8 -20.31~-30.82 5.56+0.44 -

7% Reed 8 -27.01+0.50 4.71+0.82 -
T 2K Maize 8 -18.02+0.46 8.08+0.58 -
JKIZ Pond snail (M) 8 -20.75+3.39 4.01+1.07 2.00+0.08 L]
JEEl Water beetle (M) 8 -28.11+3.76 4.02+0.56 2.01+0.11 Benthic animal
YE Pond loach (M) 8 -25.28+1.43 5.16+1.32 2.34+0.15
fii Fish -20.35+1.33 6.32+1.44 2.68+0.42 fiES

&3 Chinese sleeper (M) 8 -21.51£0.49 4.62+0.15 2.18+0.27 Fish

#1471 Common fish (M, & Length<10 cm) 8 -18.62+0.48 7.21+£0.26 2.94+0.39

#1471 Common fish (M, & Length>10 cm) 8 -20.22+0.23 7.62+0.17 3.16+0.43
FT#S Red-crowned crane (M) 8 -18.35+1.21 7.54+0.37 3.03+0.26 IREShY
WPHE Mallard (M) 4 -19.28+1.08 8.35+0.42 3.28+0.32 Omnivores
SE/% 2] White-naped crane (M) 4 -19.25+0.89 8.31+0.35 3.26+0.35
%577 H Y Oriental stork (M) 2 -18.40+1.25 9.81+0.57 3.81+0.17 B Carnivore
P} Red-crowned crane (L) 8 -30.85+2.47 - -
7RG Mallard (L) 4 -26.65£2.23 - -
AL #S White-naped crane (L) 4 -27.65+£3.74 - -
K7 185 Oriental stork (L) 2 -26.40+1.44 - -

M: WLA Muscle; L; g5 Lip.
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Fig.2 Fluctuations of stable isotope nitrogen and carbon in the

tissues of red-crowned cranes in 2004, 2009 and 2014.
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Fig.3 Fluctuation of red-crowned crane population and nesting
number and oriental stork population in Zhalong Wetland in re-

cent 25 years (1990-2015).
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