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an invasive species raising the attention of ecologists worldwide. However, the dynamics of nest space niche
partitioning among Cattle Egret and its competitive species is unclear. In order to understand the dynamics of
nest space niche partitioning among Cattle Egret and other mixed-species of breeding heron community, the
community composition was investigated together with the nest space pattern in Dali old town, Yunnan, China,
during the springs and summers of 2012, 2016 and 2021. [M ethods] The study site is located in the forest belt
(100°09'36" E, 25°42'14" N) along Zhonghe River in Dali old town, Yunnan Province. It is composed of two
forest patches, namely old breeding sites (A, the breeding sites used by herons in 2012, but not used by herons
in 2016 and 2021) and new breeding sites (B, the breeding sites not used by herons in 2012, respectively) (Fig. 1).
The number, location and owner of nests were determined by direct observation. The east — west and north —
south distribution of nests was assessed using markers set up during the preliminary survey. The distance
between nests and the main trunk were estimated using the arm length and step length of the investigator. The
height of nests was estimated using a 5 m fishing pole. The niche widths of each heron species were calculated
based on Shannon—Wiener diversity index and the niche overlap index formula of Schoener (1968) was used
to calculate the niche overlap between two heron species. [Results] The results showed that in 2012 and 2016,
the heronry hosted individuals of Cattle Egret, Little Egret (Egretta garzetta) and Black-crowned Night Heron
(Nycticorax nycticorax), with Black-crowned Night Heron being the dominant species (Fig. 2). In 2021, the
Intermediate Egret (Ardea intermedia) was added in the community and the Cattle Egret became the dominant
species (Fig. 2). From 2016 to 2021, the nest density of Cattle Egret increased significantly, while those of
Black-crowned Night Heron and Little Egret decreased (Table 1). By comparing the changes of nest space
niche widths of the three species occurring both in 2016 and 2021, it was found that Cattle Egret was more
generalized in nest site use, while the Black-crowned Night Heron and Little Egret were more specialized
(Table 2). The values of nest niche overlap indicated a more intense competition for nesting sites in 2021
between Cattle Egrets and the other two species, with the one against the Black-crowned herons being more
pronounced (Table 3). [Conclusion] Our study showed that, during the period 2012, 2016 and 2021, the Cattle
Egrets outcompeted the primary dominant and bigger Black-crowned Night Herons in Dali old town of
Yunnan Province, China, restructuring the community composition and nest space niche partitioning of the
colonial ardeid.

Key words: Colony breeding sites; Interspecific competition; Niche breadth; Niche overlap
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Breeding sites of mixed-species occurring in a
heronry in Dali old town, Yunnan Province
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Fig. 1 Breeding sites of mixed-species occurring i
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F1 KEHRERETEM 2012, 2016 F1 2021 A A F KKK SR EEFE (R/im»
Tablel Nesting density of heronsin different areasin 2012, 2016 and 2021 (ind/m?)

F X g% ERE g Sk hEE IRk
Year Region Bubulcusibis Nycticorax nycticorax  Egretta garzetta Ardea intermedia All species
2012 A 0.107 0.187 0.127 - 0.430
2016 B 0.090 0.116 0.075 - 0.280

Bl 0.131 0.176 0.121 - 0.428
B2 0.175 0.060 0.119 - 0.351
B3 - 0.078 - - 0.078
2021 B 0.252 0.061 0.065 0.009 0.388
Bl 0.280 0.100 0.071 0.007 0.458
B2 0.694 0.097 0.183 0.034 1.010

AN EEM, B O M, Bl B2 Al B3 JuBi MR XIS, “—” FoRMIA ARz IR A B L

A is the old breeding site, B is the new breeding site, B1, B2 and B3 are different areas of the new breeding site, “— means that the species

do not nest in this area.
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232 AESMEBSDTH  XFE 2016 F12012 4
Bl XM PIIANE S ESEMEL (R
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FiYiic G sl = | o N (TR = i 1
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INER, ANTE R ALAKCSE J7 ) BAEZS A7 B S E AR
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2 2016 40 2021 FF RH IR E A HTE M BL X 3HEHEE RN LT MAESMEEEETN
Table2 Changesin nest nichewidth of three breeding egretsin area B1 of Dali old town between 2016 and 2021

HEZAS A9 FE Niche width

Ay ivA iE -
Niche Year i W A% I
Bubulcusibis Nycticorax nycticorax Egretta garzetta Ardea intermedia
REGIKT I ) 2016 0.592 0.944 0.853
East- t distributi
ast-west distribution 2021 0.667 0.658 0.714 0.534
ALK T7 1) 2016 0.745 0.971 0.858
North-south distribution
2021 0.834 0.833 0.843 0.431
EH I 2016 0.404 0.669 0.646
Vertical stratification
2021 0.570 0.410 0.631 0
B E T 2016 0.642 0.878 0.580
Distance from the trunk
istance from the trun 2021 0.715 0.622 0.774 0.631




+ 842 ¢ =24 Chinese Journal of Zoology 57 %
R 3 2016 FF 2021 FREHIRERFTEFEH BL X 9B P0FH a1 52 [r) A &y B BHE L
Table3 Changes of nest space niche overlap between two speciesin area B1 of heron
breeding ground in Dali old town between 2016 and 2021
e BN FENOE KEMAE
Year Bubulcusibis & Bubulcusibis & Nycticorax nycticorax &
Nycticorax nycticorax Egretta garzetta Egretta garzetta
ZRFGKFT7 1A 2016 0.385 0.701 0.609
East-west distribution
2021 0.742 0.732 0.576
ALK 7 ) 2016 0.670 0.919 0.737
North-south distribution 2021 0.870 0.807 0.826
EHITI 2016 0.761 0.806 0.820
Vertical stratification 2021 0.847 0.808 0.655
HiPR TR 2016 0.754 0.792 0.713
Distance from the trunk 2021 0.792 0.852 0.794

3 W
31 4 EERERESABENE S
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