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The main nest predators of birds breeding in artificial nest-boxes and its

influencing factors
ZHANG Lei, LI Donglai, MA Ruigiang, XI Changhai, WAN Dongmei "

Key Laboratory of Animal Resource and Epidemic Disease Prevention, Department of Life Sciences, Liaoning University; Liaoning, Shenyang 110036, China

Abstract: Nest predation is one of the main drivers for the failure of avian breeding, and is therefore an important factor
affecting avian breeding success rate. Consequently, it is an important research topic in avian breeding ecology. Identifying
the main nest predators and factors affecting nest predation is critical for understanding the breeding success population
growth, and population size of particular bird species. Nest predation rates are generally affected by the behavior of
predators, the degree of habitat fragmentation, characteristics of nest, and the life history of the bird. The main nest
predators of birds are mammals, raptors, crows, snakes and insects, with different predators present in different habitats. A
4-year period of field study was carried out from 2009 to 2012 during the breeding season of late April to early August to
investigate the nest predation rate of four artificial nest-box breeding passerines ( Varied Tit Parus varius, Marsh Tit P.
Palustris, Great Tit P. major and Browed Flycatcher Ficedula zanthopygia) and its influencing factors in Xianrendong
National Nature Reserve, Liaoning Province. Six video cameras were randomly installed on the boxes that were used by the
birds to record the nest predators after the nestlings were five days old. Each nest was monitored for three times, once every

three days, from 8:00 am—12.:00 noon. A total of 40 nests were monitored for a period of 480 hours. Of the 238 nests (74
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Varied Tit nests, 21 Marsh Tit nests, 118 Great tits nests and 25 Browed Flycatcher nests) recorded, 35 (14.7% ) nests
were predated, and 91.4% of which were predated during the nestling stage. There was no significant difference in the
predation rates among the four species (X*= 0.429, df=3, P=0.934). According to our observation ( Nest predators that
we saw or recorded by the cameras) , seven nest predators were detected, and of which four were Korean rat-snake ( Elaphe
anmnal) and three were Dione rat-snake ( Elaphe dione). Thus it indicated that Elaphe snakes were the dominant nest
predators, accounting for 94.3% of the nest predation of these four small nest-hole birds. We measured 18 habitats and
counted four nests parameters of the 35 predated nests and 42 control nests, which were chosen at random near the predated
nests. Binary logistic analysis incorporating the combined effect of the 22 different variables revealed that the main factors
affecting nest predation were slope, the extent of bare ground and herb coverage, all of which had significant effects on nest
predation. Other factors such as hatching time, slope position and distance to nearby roads, also affected nest predation,
with their effects were marginally significant. There was no effect of nest height, tree thickness, nest-box age, clutch size
and distance on nest predation. In all, nests in the steeper slope position, higher herb coverage, lower coverage of bare
ground , and those that were closer to stones or hatched a later time were more vulnerable to nest predation. In addition, we

also found that artificial boxes with smaller exits could prevent predation by rodents.

Key Words: Artificial nest-box ;small nest-hole birds ; Elaphe ; Nest predation ; Habitat factors ; Reproductive parameters
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Table 1  Information on nest predation of four passerines breeding in artificial nest-boxes in Xianrendong National Nature Reserve,
Liaoning Province

‘ j A ST

B LR/ % Nest predation period Nest predators

Bird species Nest predation rates - - - -

4k 2 1] Nestling G Egg 4 5 1 Nestling G Egg

KILI%E Great Tit 15.3(18/118) 100( 18/18) 0 100( 18/18) 0

ZR 1148 Varius Tit 14.9(11/74) 90.9(10/11) 9.1(1/11) 100(11/11) 0

AL Marsh Tit 14.3(3/21) 100(3/3) 0 100(3/3) 0

FHJE 5 Browed Flycatcher 12.0(3/25) 33.3(1/3) 66.7(2/3) 33.3(1/3) 66.7(2/3)

A3t Total 14.7(35/238) 91.4(32/35)

8.6(3/35) 94.3(33/35) 5.7(2/35)

FEIR A 737 R WA £ S, Bl R

B 1
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fif = o & %8 M 4 17 15 ( Binary Logistic
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X BT 00T, S5 R W3R 2, A 6 S8 A
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PRE MR ER R 3 NS HGR B B K, FAE
PELEWH 8 0 (35.5+16.8) % (n=27) , B3N
BN (33.3£15.8)% (n=47) ; P JEAE WA E 54
(15.3+11.8)°( n=27) , BHE MM K (21.7£17.2)°
(n=47) ; Wb I 8 R AE I B 50 (27.3£20.9) %

MITD RBI AR (A) HERLEMFERE (B BERXBLELEESHTRE
Fig.1 Video-recording of nest predation on Parus major ( A)by Elaphe dione and on P. varius (B)by E. anmnal

(n=27) , BFMINE K (32.1£22.2)% (n=47), 5
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Table 2 Factors affecting on nest predation of 4 bird species breeding in artificial nest-boxes analysed with Binary Logistic Regression

Y BRI

;ji{meters S?;QJ f‘;ffjflfd B S-E. Wald {i ¥ P
/K PRI ES Distance to water 1 -0.059 0.481 0.015 1 0.902
W 1h) Slopes 2 0.099 0.592 0.028 1 0.867
#5177 [ Direction of nest entrance 3 0.079 0.492 0.026 1 0.873
LI UL T 55 BF Nest height above ground 4 0.189 0.728 0.076 1 0.795
HAAERR Age of nest-boxes 5 0.422 0.789 0.286 1 0.593
B HE 25 Distance to road 6 0.687 1.705 0.162 1 0.687
BYRAL Clutch size 7 -0.124 0.283 0.192 1 0.661
HLR AP Nest tree species 8 0.353 0.535 0.436 1 0.509
Hi 45 Tree diameter 9 -0.362 0.420 0.605 1 0.437
FHHEZEI Vegetation types 10 0.667 0.723 0.852 1 0.356
TR E Altitude 11 0.361 0.411 0.771 1 0.380
5% Bird species 12 -0.462 0.479 0.927 1 0.336
#i [-#HH Distance to the near branch above the nest 13 0.322 0.349 0.852 1 0.356
P BIRE 25 Distance to fallen trees 14 1.266 1.028 1.516 1 0.218
i Av Slope position 15 1.842 1.515 1.478 1 0.224
1 57 B Distance to houses 16 -0.470 0.347 1.828 1 0.176
HE A7 L B Distance to gravel -0.880 0.582 2.281 1 0.131
FAR TG E Herb coverage 4.857 2.300 4.459 1 0.035*
YR Slope 0.815 0.411 3.937 1 0.047 =
Hi4f i} E] Hatching time -0.030 0.018 2.807 1 0.094
HuTH #i58 B Bare ground coverage 5.790 2.907 3.966 1 0.046*
HEAR T Shrub coverage 3.726 1.994 3.493 1 0.062
H R Constant -0.258 0.627 0.169 1 0.681

B N Z 5L, S.ENPRUERR  df i B EE ; + P<0.05, 22 57 i3

90% (1 HL 4 £ & M e 2 [AlFE Robinson 45 76 Xt
WS B ( Formicariidae ) 55 28 I 51 1) 554 & 9 BF 5%
BRI SR T 10 a8, Kb 8
HAYEHE e Eichholz TA A T 4144 rh &
B P TG W 0 0 B £ R R AR e A g
ABIFE e SR B T IR 5 (94.3%)
ARESPIHIME R A G, — R AN A2
T RERR 1 T H b Al £ 4 A, L A0 AR X X
BREANMY S BRI R E R AR AL B
AUH 3 em BT, AU Y 2 (51 BRI £ 0 58 1) T
R A SR 11 B LA S 1 IR R PR B
143 53— 5 T AT RE 5 21 Ml 5 3 B I e R R R AT O
ZARA X IO SR 7 Bl 2050 R AR iR i | 4%
B AR | e | DR | R R | R B
i, Hoh RIR IR G | AR b R R AR e
WA 1 S s PR R AR (R A ALK
SRR A £ P9 5 091 T A 2 0 6 e 64 £ 1) 22491, T

e S XMAIeIEsh R S MBI A 2E R A G, 1
I3 T ICH (5 T HaE A A AT, ands SR A e
i EETH AR £ 4 5 0 R ) PR SR e
IR ANE TR, = 2R B AR RSk B A 45
RN S RS A
BRI R ) A R A RN
AT AR 10 1 2 L Al £ S Y T A s 1 T
YA E R, Ao 4 Fh S 2800 S 5
BN 14.7%, B WAL T H A 520 47 5
(20%—54% 2 [a] ) 134100 SRR AR Y LA B R —
J7 18 AT BESE 5 BATE H 09N T S48 47 0C, itk fbFn
NS EEX A TRHAENHE S HRHR
FLE AT RER A B = 228617 5 55 A v] BB 5 AR 5%
AN T RFEEE A, BN TS AR
Hil TARZ W A 3, NIRRT SR Bl B
T3 — 7T AR R B A A R WAR A AT e S 2y B
FEH RIS FEHERBIRES B A O, R B RS
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(UEZSE NI TR SNy VAP SOPNEI ¥ D
FER I S OF o R L E BB H R e,
WERN 21.3% 1 W 5 T AW I 0 A R,
J PR AT g2 AR RERPRERCE: I BhRE ) (BRI A
Jr TP T2, B AR e 2 S R B
ARWFFEH 4 B BT S R A RO B R 2
S, X R I 5 S A RS AT B 8 0 S 5 Ml 4,
HULS AR B 22 e A B I B, XA
iR AT RE R S RAVE AR BN TERAE A G, 7EH
SRAFOLT , 3X 4 Fh 5 28 1% Sk e 4 = S A A1) T T
REIRAFTE 22 5% DTt 2 1 WA 2 S R )
R R, SRF RS E RS T
TR RN O I EE ST S R TS U W = .
P ER G B 91.4%, X B 5 S
AR LI AR S 2B B R S F S R RN T
EE K EMMRA K, THB RS, 4E S
BHURHIUR (1428 Fh Ak S SR RN RAEAR R4 & 5 2 r
YR EEAG S, Eichholz F/EMF 5 Mg XA AT
SLAR TP B 0 7Y 605 R B e A A A T AR
RN, JF HL RS B 00388 i At & T sh g iy
s PR AR T E Y AR RN,
IR B R i T AR S ), AT RS BE e R
MEZFEEA G, REAFTE B A A0 BEX) T —
FBHE AT | R b 7 A0 1 4l 0 4 5 T A T 0B B3
FL AN Nelson 55 7E A 98 K 4K T 7 BE 08 1Y) 56 v 46
( Brachyramphus marmoratus ) B S & 1 72 &k LA
56% 1) FL A B S K AETE N, B E E R A
( Corvus corax) W5 76 W5 % ( Cyanocitta stelleri ) F1 K e
589 ( Bubo virginianus ) ™ B T PO B B 24 7
A SR R A AE B () A8 Ak, R 12 T AR R 3
Yie 28T 5, HAE S EA W] A B R Xl 5 3K
TRAR A E R RS, AU ER B
FoxbtE AR A A HERS T BT, i T A HLIX A S
RFFIE , IR A A RIS, ATk 5—6 1 H o Hi4F 4
VRIS NCTE o P R T I I (ER TR SIE B N =
I, M B A B 2 ) S A AR AR T T B A
JER T i, e 2 T 3l 2 A B S A R B i T
5o Jinelle XJ H il 52 H 2ETRER RS ( Vireo atricapilla)
IR B TR A5 I8, i 288 SR T 4
MEZEM L, KW R WA e 8 F

A,

[k ONANRAS 2 T K TR o ST RV G N
TERE R, L8 FEIE T IR MR 4R,
HIEATEONIVE WD 2 Row -2 W N 1l 1 e 8
RE I, X P e 5 U9 2 N L HAR i %
S RA R HEETEER RN INE, 55,5
A€ NN DA [ i IS SRR/ O i R SRR BN
MG & R A LR, (AR R
(A% BRERARN , 3 W i 5 e 2S48 R R LA ) 0 T
A, I FEAMEE AR U 1b 27 B2 A% - HA
Y, B AR S ) B AN

XoF 5 Me) SRR B 00 SRk AR 55 R 9 40 B B, AR
WP | HOAS S5 R RN A T AR R 3 P A R A
A EPERL R, AL 3R BB | RIS T R R R M T
PRER /N RS WA B, I R 5 X 5
A E A - A R I A OC, il 2 el
i BE SR B XU, 3 B A BE | FEAS B2, P i U T 42
DS B, BEYE B A R A IE AHR S
et T R AFA BRI, S R SR e A X S
T HAEZE W W Christman 25 5%F K 4R {7 5
PRTGIL4E ( Parus atricapillus ) S48 & W BF 98 & 1, 8
R 7 2 s S5 £ 5 ey i v o S R T W
M X R R 515 8 1 4 S A — B (A 7E SERY
WA b IFR K B SE R, HE AT AR Dt PR A WE 9N
TRERMNER RS L2 RAKA G,
FERTFR WA G S B B IC T B X SR 47
NRZZ ISR, PR L Xk SRS g 28 B v AT — o 1N Ry i
P, FEOIA N T HAERY SR A2 FLEL i ey —
A WA KRB (9 A BE A T S B
ERSNR  HG AN B O i S A S i o
FEAR R BMEHLE, AT RE 2 B TR B AR R4 X
SIS A4 0 UK VR R G AR AR B AR
5—10 HiiF N8 U HAE SR EA 7 I XN
KA AT AR 12708 B I 6 3

5 TR WO S A TR b BT AR
i R FIEE AR o 8 BE AR A H R B 00 A A [
B, ST e R R 4 SR T S 2 B
FR)HE TE A A FE I 5k 3 S AR A AR R R
VPR RLACH 5 SR A 7 /N I B AR B I
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