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Breeding Success Rate and Nest Site Selection of
Oriental Stork Attracted by Artificial Nest in
Zhenbaodao Wetland Nature Reserve

WAN Mingtao', XU Yongshan',
ZHAO Xiaotao', LI Simeng', YAN Xuejie?,

QIN Mingdong',
XU Qing""

(1. College of Wildlife and Protected Area, Northeast forestry University, Harbin 150040, China;
2. Liaoning Wetland Conservation Center, Liaoyang 111000, China)

Abstract: Zhenbaodao Wetland National Nature Reserve is a concentrated area for the artificial recruitment of the Oriental
stork (Ciconia boyciana). Since there are only five natural nests in the area, the construction of artificial nests has signifi-
cantly increased the nest density of the Oriental stork, resulting in a distribution density of Oriental stork nests is quite diffe-
rent from that in the natural state. To explore the population growth of Oriental storks under the high-density artificial nest re-
cruitment and the influencing factors of Oriental storks’ selection of artificial nest sites, a study on the breeding success rate
and nest site selection of the Oriental stork population in Zhenbaodao Wetland National Nature Reserve was conducted
from March to August 2023. Surveys showed that before 2018, the density of natural nests in the nature reserve was 0. 20 -
0. 27 nests per square kilometer. As of the spring of 2023, a total of 39 artificial nests had been built, and there were also
five natural nests that had been used over the years. The nest density was 2. 93 nests per square kilometer. A total of 23
nests entered the incubation stage. The total number of eggs laid was 81, with a mean clutch size of (3.52 + 0.79) eggs
(n=23). The total hatching rate was 66.67%, the total fledging rate was 87.04%, and the final breeding success rate was
58.02%. The analysis found that Oriental storks preferred the old nests used for breeding in previous years among artificial
nests for egg-laying (Z=-2.980, P < 0.05). The earlier the spawning date, the greater the clutch size (r=-0.46, P <
0.05) and the number of hatched eggs (r=-0.45, P < 0.05). The more the number of hatched eggs, the more the num-
ber of fledglings (r=10.83, P < 0.05). Nests farther from paddy fields have a larger number of fledglings (r= 0.46, P <
0.05). When selecting artificial nests, Oriental storks preferred nest sites far from island-shaped forests (Z=-2.394, P <
0.05) and paddy fields (t=1.332, P<0.05). The study found that the reproduction of the Oriental stork under natural con-
ditions is constrained by the number of nesting sites. Therefore, the construction of artificial nests plays an important role in
the population growth of Oriental stork.
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Table 1 Nest sites of Oriental storks in Zhenbaodao Nature Reserve

HAT 5 RGEI(C) dbeh g/ (°) HR 5 IREEI(®) deeh /()

Nest type Num East longitude North latitude Nest type Num East longitude North latitude

T ) TR S8 1 133. 7119532 46.1994643 | 4 FIFH A T 8 23 133. 7127857 46.2014941
Reuse natural nest 2 133. 7094021 46.2025832 | Reuse artifical nest 24 133. 7111670 46.2014325
3 133. 6995407 46. 2139140 || Sl K AR 85 25 133. 7018341 46.2003770

4 133.7176728 46.1998096 | Unused natural nest 26 133.7111670 46.2014325

5 133. 6924696 46. 2153905 27 133. 6922684 46.2157522

6 133. 6883135 46.2090016 28 133.7138325 46. 2046866

7 133. 6806007 46. 2040939 29 133. 7053652 46. 2071666

8 133.7116778 46.2123084 30 133. 6966415 46.2033166

9 133.7116778 46.2123084 31 133. 6943587 46.2188038

10 133.7116778 46.2123084 32 133. 6981120 46.2188924

11 133. 7183101 46.2009743 33 133. 6922731 46. 2093366

T4 FI AT A 12 133. 6938679 46. 2109066 34 133. 6706989 46. 1967250
Reuse artifical nest 13 133. 7095996 46.2008678 | A AT i 35 133. 6844439 46.2124392
14 133. 7120342 46.2026041 | Unused artifical nest 36 133. 6977671 46. 2089373

15 133. 7135630 46. 2049259 37 133. 6804310 46.2131906

16 133. 7031391 46.2093372 38 133. 6950251 46. 2073495

17 133. 6971191 46.2082374 39 133. 6989606 46. 2062634

18 133. 7067637 46.2023753 40 133. 7028182 46.2040793

19 133. 6967296 46.2099726 41 133. 6880106 46. 2023559

20 133. 7232570 46. 2120855 42 133. 6966436 46. 2034044

21 133.7037613 46.2014825 43 133. 7062667 46.2172154

22 133. 7018341 46.2003770 44 133. 7135040 46.2102861
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X, R A B[R] A 20234FE3 H 20 H—8 A 20 H .
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Table 2 The breeding period parameters and characteristic parameters of Oriental stork ’s nest

RIS R R

Parameter types of nest Parameter

finid

Description

BLUPEL Clutch size

WEAE L Hatching number

HREL Fledging number

{2 Hatchability

H 6 Fledging rate

NI Reproductive success
7750 H B Spawning date

¢4k H ] Hatching date

K H 3 Departure date

EYERIE=

Breeding period parameter

A SR — U AT P M S 7 B B R

A SIS U A% 1 4 1

B SR TR BT I A4 S

S A5 5 I A L

R BT AR LU

HTRB B R LU A
AT F 2 ST 467485 1 AR A I 1)

A SSRGS 1 2 e AL e 8]

AN LU BIEE 1 S R S (BE4Y) AT

HL[E]FE Nest spacing

A5 R ER S Distance to island forest
BEAAZK M #E 2 Distance to open water

FHIES4L
Characteristic parameter 3 B4 B Distance to road
B H BE 2 Distance to dry field

K H #E 2 Distance to paddy field
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Table 3 The utilization of artificial and natural nests by Oriental stork in different time periods

IR I B

ER/ IR e v

The number of breeding nests in which spawning occurs for the first time

Time period

AT RIRH

Artificial nest

Natural nest

2023-03-25—2023-03-29

2023-03-30—2023-04-04

2023-04-05—2023-04-09

2023-04-10—2023-04-14

2023-04-15—2023-04-19

2023-04-20—2023-04-24

2023-04-25—2023-04-29

0 1

0
2 0
0 0

X E A N TSR0 5 52 R A AT S8 N T 4L
7R 5 PSP B A HEAT IR S 80K 56, DA — 2%
R AAERE RS SR EW . R A AT R
[(105.00 +5.44)d,n =6 5HE M HEFZEHAT
#[(94.73 £6.90)d,n = 15197250 H I F-X{H B A

WEEF(Z=-2.980,P<0.05), WyEFIME i,
R R AR SN T SR I ) R R
AN T 8
3.2.2 %#%mﬁ*iﬁﬂﬁﬁﬁﬂfi*iéﬁﬁf
il PN T ChH S A0 S T B 5 S IR AR s I
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-0.46,P < 0.05) ; MEALECS 7 09 H I 5 2 AR O

TOEL
Clutch size

UEiai

Hatching number

HRER

Fledging number
751 H
Spawning date

HLn]ER
Nest spacing

LI PIN]R

Distance to open water

JIEBEN =S IRE

Distance to road

JHK RS
Distance to paddy field

I 5 HER 25
Distance to dry field

I DRI

Distance to island forest

0.44 | 0.46
0.21|-0.34|-0.28 | 0.20

-0. 24

-0.30 | -0.26

0.14 | -0. 39

(r=-0.45,P<0.05), B0y~ 0p H MR w5 DR £ 46
S AR 2 5 Al S AR S A S R R
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Figure 1 Correlation analysis of the nest characteristic parameters and breeding period parameters of Oriental storks in Zhenbaodao Nature Reserve
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Table 4 Linear mixed model for the influence of nest characteristic parameters on the breeding success rate of Oriental stork

Breeding period BURLEsH R AR A AAICe B
eams pe Model structure df AlCe ) Weight
parameter

IR . 4 64.7 2.21 0. 091
Nest spacing
sk
EDE%E%EEF% » 4 64.7 2.22 0.091
ﬁ gﬂﬁ( 1stance to roac
Clutch size T e
EEJ%,HQ*KEE‘% . 4 65.3 2.86 0. 066
Distance to island forest
P 5L FH
Distance to dry field 4 65.7 319 0-036
FRK R R
4 78. 4 . . 14
Distance to paddy field 8 0-00 0. 149
FE KBRS + PR RO 5
7 . 14 1
Distance to paddy field + Distance to island forest 5 8.6 0 0-139
1 H =T =1 =
Wfﬂﬁzﬁ EEjkEHE‘E% +EEHT—EHEEF»'%. . 5 78.9 0.45 0.119
Hatching number Distance to paddy field + Distance to dry field
HF K B S + P R B
.4 2.01 .
Distance to paddy field + Distance to road > 80 0 0055
FROK FHER R + SR
Distance to paddy field + Nest spacing > 80-5 209 0053
FFK B2
Distance to paddy field 4 7.8 0. 00 0-124
B 7K FHBE E + B BRPKE 25
Distance to paddy field + Distance to island forest 3 80-5 0-75 0. 085
HRE FEZK FHBE B + BE 2 R ARBE B + SEIR]HE 6 811 L 35 0. 063
Fledging number Distance to paddy field + Distance to island forest + Nest spacing
P
EE?kHﬂEEFﬁ+5‘ﬁI'?&E ' 5 813 1 50 0.058
Distance to paddy field + Nest spacing
=T B =T
EE7J<[:HEE|’«J +J?EH:HI]EE|L~J 5 81.3 1.51 0.058

Distance to paddy field + Distance to dry field

®5 ETHEHISETNZMEARTBBEERIENRAEERSERNSER

Table 5 Optimal linear mixed model fitting results for predicting the breeding success rate of Oriental stork based on nest characteristic parameters

(AR T A% A PR tfE P
Dependent variable Predictive variable Estimate Standard error t-value P-value
. L Interce .522 .1 21.
5 G HREE Intercept 3.5 0. 165 370 0
Clutch size HATH]E Nest spacing -0. 057 0. 643 -0.088 0.790
AL I Intercept -5.123 2.747 -1. 865 0.076
Hatching number FE7K 1 FE 2 Distance to paddy field 0. 981 0.359 2.728 0.013"
. ree —4. .83 -1. .
e HFE Intercept 4.559 2.838 1. 607 0.123
Fledging number [ 7K FE B Distance to paddy field 0. 867 0.372 2.335 0. 029"

T % 2REEP<0.05),
Note: *. Significant difference(P < 0. 05).
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Table 6 Relationship between the utilization situation of the artificial nests of Oriental stork and the nest characteristic parameters

FEE /m L UK
HEHESHL Distance Student’s ¢ test Mann-Whitney U test

Nest characteristic

parameter BEAIH 5 KA , p 7 p
Utilized nest Unused nest ) :
EEU‘%/U(*)WE% 220.74 +175. 56 103. 06 + 79. 59 -2.394 0.041
Distance to island forest
- -
EE, VDKL RS 468. 00 + 274. 64 576. 67 +323. 80 -1.103 0. 606
Distance to open water
s o
A . 387.79 + 165. 83 419. 11 £ 157.71 -1.205 0. 125
Nest spacing
S -
EE,L%EEF% 1 000. 00 + 664. 54 1167. 17 £ 760. 88 -0.713 0.502
Distance to road
=T
E‘E.ﬂ(HE]EE#q . 2235.26+1073. 14 1833. 11 +740. 85 1.332 0.049"
Distance to paddy field
= S
B T 1223.26+617.33 1556. 11 +£907. 08 -1.311 0. 058

Distance to dry field

E: . 2REF(P<0.05),
Note: *. Significant difference(P < 0. 05).

®7 FHEBRAERSHABALEENHESHLLER

Table 7 Comparison of nest characteristic parameters between natural and artificial nests of Oriental stork

, B fm e Uk
BRFIE SR Distance Student’s ¢ test Mann-Whitney U test
Nest characteristic
parameter AI% %W‘% ' P 7 p
Artificial nest Natural nest )
R SRR )
E"%U{j‘?f\ E% 220.74 +175. 56 28.67 +30. 62 -2.488 0.013
Distance to island forest
- -
EE, JK B % 468. 00 + 274. 64 1147. 67 + 418. 60 -3.882 0. 403
Distance to open water
55 1]
A . 387.79 +165. 83 560. 67 +201. 50 -1.223 0.221
Nest spacing
g e
EE,L%EE% 1 000. 00 + 664. 54 1 986. 67 + 355.01 -2.377 0.171
Distance to road
&
E‘E.A(EHEE% . 2235.26+1073. 14 2 823.33 +273.24 -1.832 0. 028"
Distance to paddy field
= =
B 1223.26+617.33 2262.67 +481. 31 -2.754 0.411

Distance to dry field

H: v ZHFBEP<0.05),

Note: *. Significant difference(P < 0. 05).
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A 4 B A R B IRAE A 23 58 42 3% BB IX I
W = R A IR T AR R AR . PR, R AR
11X ST LIORBRFE N TSR AT N T80 55

4 HitEHiR

4.1 LI VE AR A %

ABESE K I 5 8 M X IR J7 FUESE N AR S PIR
BT MBI H 58. 02% , 5 T ARE I B4k
IR i SRR N A2 89 4R T HES B
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AR A 22 e B i R R T ] 1) PR R A B
AR R SIS 25 G A 1) S B b
HAESUEA R A 07 S RE RV AE E R, 3k d W i
A 50 2 R R Jr 1 A R e 11— A 5 ) [
o AW R, A5 S R R SR A K
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