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Temporal and spatial variations in the group characteristics and adult-juvenile

composition of four crane species in Poyang Lake, China

SHAO Mingqgin"*, JIANG Jianhong', DAI Nianhua®, LU Ping’
1 College of Life Science, Jiangxi Normal University, Nanchang 330022, China
2 Institute of Biological Resources, Jiangxi Academy of Sciences, Nanchang 330096, China

Abstract: Poyang Lake is the largest freshwater lake in China, and many waterbirds, including four endangered crane
species, overwinter at this lake each year. Feeding and resting are the behaviors primarily exhibited by the wintering
waterbirds, that Poyang Lake provides good food and rest resources for them. However, no comprehensive data about the
wintering ecology of these crane species exists. From October 2014 to April 2015, we investigated the group sizes and adult-
juvenile compositions of the Siberian crane ( Grus leucogeranus) , hooded crane ( G. monacha ), white-naped crane (G.
vipio) , and common crane ( G. grus) at 45 survey sites on Poyang Lake using the point count method. The results showed

that the mean group sizes of the four crane species were (23.86+10.26) for the Siberian crane ( group number N=104) ,
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(6.09+2.55) for the hooded crane (N=98), (6.09+2.55) for the white-naped crane (N=105), and (5.55+1.26) for
the common crane (N=246). Crane group size in Poyang Lake did not conform to predictions based on their vigilance
behavior. However, habitat quality may explain this discrepancy. The group size of hooded cranes at the mid-winter stage
was significantly smaller than during the late winter stage, whereas other cranes showed no significant differences between
the three wintering stages. The common crane group size also showed no significant differences between regions. The four
species of cranes most frequently appeared in groups of 1—>5 individuals. Most Siberian crane individuals appeared in groups
of 35 individuals or more, whereas other cranes were in groups of 1—5, or more than 35 individuals. The Siberian crane
(64.29% , total group number N=98) , hooded crane (71.91%, N=89), white-naped crane (70.77%, N=65), and
common crane (63.11% , N=206) appeared mainly in family groups, suggesting that ensuring an adequate supply of food
was more important than increasing foraging time. The highest percentage of Siberian crane family group types was two adults
with one offspring ( 65.08% ), whilst two adults predominated in the hooded crane (51.56% ), white-naped crane
(52.17%) , and common crane (47.69% ) populations. The lower percentage of family types with two adults and two
offspring indicated that Siberian crane families found it more difficult than the families of the other three cranes to raise two
offspring at the same time. The percentage of juvenile Siberian cranes was 12.27% (individual number N=1695) , 14.42%
(N=416) for the hooded crane, 16.59% (N=229) for the white-naped crane, and 20.46% (N=655) for the common
crane. There was no significant difference in the percentage of juveniles over the three wintering stages for any of the crane
species. Duchang Provincial Migratory Birds Nature Reserve and East Poyang Lake National Wetland Park were found to
contain significantly and extremely significantly (X*= 6.495, P = 0.011 and X*= 9.012, P = 0.003, respectively) more
common cranes ( 25.25% and 25.14%, respectively ) than Poyang lLake National Nature Reserve ( 14.24%). The
percentage of juvenile Siberian cranes remained low in Poyang Lake, whereas that of the hooded cranes significantly
decreased between 2014 and 2015 from the corresponding percentage of the population in 2012—13. The population of
common cranes and white-naped cranes remained stable or increased, which suggested that Poyang Lake is able to maintain

and develop healthy populations of these cranes.

Key Words: group; adult-juvenile ratio; Siberian crane; Hooded crane; White-naped crane; Common crane
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Table 1 The group size of siberian crane, hooded crane and white-naped crane wintering in Poyang Lake

EHEK/INV H Group size / individual

PFf Species

AT Early stage 1] Middle stage Ja 1 Late stage A1t Total
F1#9 Siberian crane 3.39+0.76 N=18 33.68+15.60 N=68 7.22+1.82 N=18 23.86+10.26 N=104
F13k%S Hooded crane 3.83+0.46" N=12 2.82+0.33* N=50 12.28+4.27" N=36 6.42+1.63 N=98
FIAL#S White-naped crane 3.82+0.65 N=17 3.55+0.29 N=67 16.00£12.70 N=21 6.09+2.55 N=105
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Table 2 The Spatial and temporal variation of wintering common crane’s group size in Poyang Lake

SERER /N H Group size / individual

PHAHLIX Investigate regions

A7 Early stage P Middle stage Ja ] Late stage A1t Total
TR BH W I R AR X 4.17+0.61 5.17+1.18 25.06+17.38 8.39+3.12
PYH-NNR N=23 N=58 N=17 N=98
FAWLIE HL K ) SRR X 5 3.79+0.93 4 3.86+0.84
NJ-NNR N=1 N=19 N=1 N=21
HB G 28 R SRR X 2.67+0.88 2.78+0.29 3.88+1.19 3.03+0.34
DC-NNR N=3 N=23 N=8 N=34
10 R 11 2 i 2 o - 3.94+0.38 3.00+0.71 3.870.36
PYH-WP N=63 N=5 N=68
TRPHAE 007 B0 2 AR X 3.84+0.38 - o 3.84:0.38
YY-NNR N=25 N=25
3.94+0.33 4.20+0.46 15.35+9.61 5.55+1.26
Ay :
AT Total N=52 N=163 N=31 N=246
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(44.10% ,32.38% ) 53 IAE 1—5 RAMRERER S35 HAMRERE A B m AR L (K 2)

F3 EPEM 4 MERREHMBEMRMNERKN
Table 3 The group size of four kinds of wintering cranes’ family and collective groups in Poyang Lake
SERER /N H Group size / individual
145 Siberian crane 13k % Hooded crane  FAKLES White-naped crane JKA Common crane

SEBEII Group type

KEERE Family group 2.65:0.06 N=63 2.56+0.09 N=64 2.57x0.11 N=46 2.62£0.07 N=130
REME Collective group 84.56+37.64 N=27 21.35+7.18 N=20 26.86=18.72 N=14 14.97+5.17 N=58
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Fig.2 Frequency of groups and individuals of cranes wintering in Poyang Lake ( Group size / individual)
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Fig.3 The group types of wintering cranes in Poyang Lake
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Fig.4 The distribution of family flocks of wintering cranes in Poyang Lake
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6.495, P=0.011) FIH .3 (x> =9.012, P=0.003) kb F-FB FHI E K9 A ARG IX (14.24%) (£ 5) . IKESHY
2.5 Lo A5 73031 . 2 IR 2 3 T SR S (X2 = 6.247, P=0.012) FIFTES (X* =25.630, P<0.001) , HARW)FiE] T
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R4 BIRMEL O, S kBSR4 AR

Table 4 The adult-juvenile ratios of wintering siberian, hooded and white—naped crane in Poyang Lake

41 5 U] Percentage of juvenile

YIF Species

T Early stage s Middle stage J5 1 Late stage A1t Total
FH# Siberian crane 21.95% N=41 12.01% N=1607 12.77% N=47 12.27% N=1695
1k #4 Hooded crane 26.09% N=46 19.23% N=130 9.58% N=240 14.42% N=416
LS White—naped crane 20.63% N=63 15.06% N=166 — 16.59% N=229

CNTARFAREL " FORIERHYIR I R A S
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Table 5 The adult-juvenile ratios of wintering common crane in Poyang Lake
KA Percentage of juvenile

PHAHIX Investigate regions

T Early stage 13 Middle stage Ja ] Late stage AT Total

BB BH A [ R % E SRR X 17.39% 14.44% 7.84% 14.24%
PYH-NNR N=92 N=180 N=51 N=323
P LI FE R R AR R X - 32.00% 25.00% 31.48%
NJ-NNR N=350 N=4 N=54
HE B A5 28 P F SRR X 25.00% 26.56% 22.58% 25.25%
DC-NNR N=4 N=64 N=31 N=99
Z1 780 R 11 24 o - 25.29% 0.00% 25.14%
PYH-WP N=174 N=1 N=175
T PR 6 €007 B 25 G D IX 50.00% - . 50.00%
YY-NNR N=4 N=4

19.00% 22.01% 13.79% 20.46%
s
S Total N=100 N=468 N=87 N=655
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TN AR B i A S R A RS SO AR R/ N2 IR 25 T RS A RE RN R A R A
RE =100 H AT % BT 0 B0 I R G F ARG X, FLAS SR F2 B4 b izt X, DI % Xl
JEHAE A TR R A WRUR PR A S EUE S TE A AT VTR S I DG T A B 4 B R e R
FETTEL PRI, B8 2100 1) 1 76 380 FH ) B R R X U R I R A AR, Tt EL R ATT & B PR X AT 2—3 e
KUK INRERE, S — MR A BALEE L8 41 H Abees 7 AAUKES 2 H 8 MRS B ARLES 270
SR SLE 15 2,

ARG E AT A HEN ,20—30 HAMAREERE W] HEAQ IR AC IKBS Y Joc il AR /N, AR BE RS0k i 30 K
Ji BRI (B A 23 T AR O AR (4 R S P ) 238 20 {H 20—30 HANMARSERETE 4 R 2 B A% 43
FEFIAR LB AR (<2%) , it 30 JAMKRYSEREIT 5 1R LB 808 (>30% ) |, BB B — ff BEAR XfE
RN SR Sty NN F A
4.2 SEREA

B RTEAR R AR FES RN AT LURIS A Rl AU 2 o SR AR T rh A S A PACRT LR 9% T/ (9% 75 ot ] 1717 f A5 58
L1 T8 B IA] 3 SRR RS A ST AN ST 3 450 T T FE T A g it (HAIRAIE T 78 it ), ek
P 4 FESR I AR BERE N 3 (60%—T0% /47 ) AR ol —BAE 209%0—30% , 5% X 38k 2012—13 1Y
SERARLE , B A R RERE LB BT 1 TH(64.29% vs 55.54%) , BEEREHLGIA BT R (25.77% vs 41.07%) 5 1k
BRSSO A LS AR SHE XS L, SRS S B L & a2 5 ) 18 EnT Y
FAC IS LA SR AR T Ry 2 A SE RS A e th 5 LR A A TR TR 5 Sk S e T 40 B A B R 32 (HL L
BT LIRS F (29.14% vs T1.91% ) 7 #4% 1 Sk B8 78 381 BH 15 A4 426 7 47 0 L8178 T 52 W 05 (23.49% vs 13.
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AT SR B RS DI S S E R BT HEE 2 N9 S A BE A e 3 S 2EH . Potapov (1992) 78 %
Bl i X RS AF o5 2 B RS 7 2 MO, B S R B 1 ek R AR 5 R (LS AR TR AT B ETE AR 2 AR 2 4
SR
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BT WIS 50 B w2 A A S — 330 BT SRR B IS — S DA A 2 A4 8 B AR B0 AS £ 1 B BA A 1A
U FF 608 50 99 DX S5 2 A A 2 ol B (AOIR BN R AR LBl A D | B BR R4 TE T
4.3  MEH AL

WA 4l AR AT LA D 0 A RS (R AR R Bl A RS 2 W i o B AR AR A S 25, vh B S 1 41 5 L
BITE 8.57%—27.2% Z A1 51, 41 55 V34 15 16.86% , LS 44.19% , WL 36.1% , 5 ke Y H a3 o) 1
W A 16.81% , 41115 9.13% , 52 T TURA S, BRI P I ES 40 1 Lo i K Bt b T 14%—169% " BLiK IR
A 4 RS (BSOS H 9] (12.27% ) A%, 5 iZHBIX 2012—2013 4FEAY 12.48% AL, i I (S A 4l 19 L 451
FREhb FHARACE . FSRES IS F ol 14.42% , %5 2012—2013 4F4 25 it 8 A 45 51 (29.22% ) W i FARG, 17
TR HLAMHEE I AL 5 LB AR R BhAS . KBS RN I RS 2 5 LA Ak T3 i 7K1 (4330 h 20.46% 11 16.59% )
5520122013 4EAYTE A 45 5 (IRES SN L9 oh 20.21% ) R, T BA 2K 88 R0 P RL S R RERCR: nT REAL T4 hAa
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