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Habitat selection of the Blue-Crowned Laughingthrush during the breeding season
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1 Center for Wildlife Resources Conservation Research, Jiangxi Agricultural University, Nanchang 330045, China
2 College of Wildlife Resources Conservation, Northeast Forestry University, Harbin 150040, China
3 Jiangxi Academy of Forestry, Nanchang 330013, China

Abstract: We investigated breeding groups of the Blue-crowned Laughingthrush ( Garrulax courtosis) from April—July in
2013—2015 in Wuyuan, Jiangxi Province. For each breeding plaque, we measured the altitude, distance from mountain,
water resource, and disturbance, we also calculated the area, perimeter, and shape index of the plaques. We set four
control plaques (5km away from the breeding plaques) in the same forest type as that of the breeding plaques. Thereafter,
we compared the breeding and control plaques for the factors mentioned above. The results showed that the altitude,
distance from mountain, and disturbance of the breeding plaques were significantly smaller than that of the control plaques.
The laughingthrush preferred to breed in low altitude, broad-leaved forests close to the mountain and village. This might be
related to abundance of food and lower density of predators in these areas. At the microhabitat scale, we chose breeding site
B as the study area, because it was the most stable. We measured 10 factors in the breeding area and the control area

without nests of laughingthrush in the same forest. The 10 factors were analyzed with resource selection functions and
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selectivity coefficient of Vanderploeg and Scavia. The result of resource selection functions indicated that herb density and
herb height were the main factors influencing habitat selection of the laughingthrush at microhabitat scale. However, the
regression coefficient demonstrated that the laughingthrush preferred to build its nests on Celtis tetrandra, Liquidambar
formosana, and Pterocarya stenoptera , with height >20m and diameter at breast height (DBH) 40—80cm, in an area with
moderate-high herb coverage (60%—90% ). In conclusion, these results suggested that the laughingthrush was selective for
the nesting tree species, and its height and DBH. In addition, they required moderate-high herb coverage under the nesting
tree. Herb density might reflect the availability of insects, which was the main food in the breeding season. This finding

indicated the laughingthrush chose to nest in the area with better food abundance.

Key Words: blue-crowned laughingthrush; habitat selection; breeding plaque; microhabitat scale; resource

selection functions

A B R S Y SR AL R IR R BT B SREAT Y A A ) AR B % B B S 4 R T e [R) 3 4R RN N 3 Y
SRIE MR A R B . UL, Sh o AU S B A 8 . Sy A SRR S T X B S
AR AR L e A SR i fAc

UTAER , N2 M TR 3 5 2y B b e B v] LUR A e 2 RUBE | B — RUBE 7 B 58 4 e e A 5 1t 4
MM 7 A S S R B b BRI T B S ) RUBE T HEAT B G 9 RUBE (14 B — 14
HiFE 53 A DXORIE— PR A+ B S At 5 LA S A 8, b RUE 1 S 3 L A 30 0 3 8 9 A () A 358 2 70 1 S o
BGRB8 B S5 MSTOLR | B RUEE A A B RUBE X 5% Wi PR T5UES ( Grus japonensis ) 2F 158 6 45 (1 R -
AT TS, 45 R W, S50 R Xof 1 TOU A6 A4 58 10 % A 2 S8 32 K T B B JRURE Rl A B ROBE ™ 2R Aok 2 %o
= B4 (Paradoxornis heudei) HEAT T 20 R () $ihE e FE 5T . Greenberg 255 3 Fidias JF S s 0 7 047>
FIA: B BERE IS | 2RI A A5 0 1 22 S (A X A BRI R 2k T 22 R0

[E] S L 15 2 2 25 M G B M e 0 58 5 S S Y BRSNS M A R B A 25, 191 b 6 R RROH 1 15 28
EEGNT— S HERL 5 2 i i 5% 0 5 9 VR A B DI A OC . Kostrzewa X W% 8 ( Pernis agivorus ) 45 J# ( Accipiter
gentilis) F1% 38 75 ( Buteo buteo ) & 5L B AGHF 78 X iE & AR P $2 48 T 88 52457 . Doucette X 0 41 £ 69
(Aegotheles cristatus ) SLIFFE S5 FEIAIBFSY | 25 5 3% BB PN AR 8 188 4% 2595 193 308 [ A B i 25 5%, 3F HL X
A 1R = e R RS Murray 1 Best X 2 W% 05 ( Geothlypis trichas ) W) 358 1 86 71 Z 58 il D) R i 52 &
R, 8 I 19 2R A R v ) ST SR SO R I R AR B R A S A OG TR IR 1 A vk
PEIOE 9% & B A R HERLAE — e B R, B A0 ES ( Grus leucogeranus )| FF T ES ( Grus
japonensis) " 13k 8 ( Grus monacha ) ' | FAEFK VDS ( Mergus squamatus ) ™ F1 7&K B2 HE ( Syrmaticus
reevesii ) 2Rl

W5 MBS ( Garrulax courtosis ) JEFETE H (Passeriformes ) 8 J& £l ( Timaliidae ) M i J& ( Garrulax) B9 5235, H
P55 83 ( BirdLife International ) K 4 i W B9 51 A 4= BR WA f& 55 28 44 5%, H85 B 1 52 W 46 e I fE ( Critically
Endangered, CR ) , ¢ i 56 M S (R BIF 5% 32 B2 4 rh 78 BRI A7 o0 1 34 R B0 A B R 1720 A O A B i
PERFUERIF ST i R DLARIE , AFDC ORI Bl 3 AN T HAP 2 M A DR A, A BIF G480 I 22 RUBE SR T 5 e Mg S A B
TEREAFAE , W OAT 52 i HC 0 b 6 % 0 A 55 PR AHOCAIE IR 45 SR A S L [ VSRS 5 M R A S o b R4 4 B 1
Ry e

1 FFsTHisER

TLPE48 B B TIT P64 24030, M B AR AT S 117°22'—118°12'E, 29°01'—29°34 N, Hi kb 8% Wi fe =44
AT T B 2947.51km”  ZEPREALTB LA F 0 10 koR$E B 1, 7 SR VR R Ll bR 2 3R L ik B P s S LA
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2, FERTTIAR 2L B8] 8 — 4% SO0, R IR T 28 IR EL AL ER B R B L e Ly, H S AR 22 ki A 2 I
S,

FI 1993 4752, ZEU5 ELEUR G SR AL SE R B R R AUAS T XK BRI S B SR PR 471X 3 8 KRR LA ] i Ay
I, Z 0w SR RE AR RS, D BORIE IR AR, 5 WA AN ( Celtis tetrandra) WFF ( Liquidambar
formosana) A% ( Pterocarya stenoptera) . vihiti ( Castanopsis sclerophylla) ¥2 A ( Cunninghamia lanceolata) /N
H X ( Cyclobalanopsis myrsinifolia) \FE1T ( Phyllostachys heterocycla) %5 .

2 WHRFMAWHE

2.1 BHMEATTIE

2013—2015 4F , BRAF A BEHE I (4—7 J1) 78 2205 L 540 1 et Mg RS B8 /N Ot e LG sl IX 3, I GPS
SENL  TEAS A S NS R e e R 51 XA T 405, I GPS AL,

(1) BEHRE
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JESy B ) R A I BB X R X T, A BRI IR O s B R b P IR U5 R B A B0 ) L e g B
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PE KU IR B A 5 v BE A 3 Tl I it 3 A /K IR B B, 434 < <40m  40—80m Fl1=80m 3 454,

B A DX A BRI FPAL 14 B 4350 1—14 B X5 2 R E T IR AE

W A IYE 434 - <10m  10—20m . 20—30m H1=30m 4 N4,

W R P R 204 <20em ,20—40cm 40—60cm ,60—80cm F11=80cm 5 4544

TP FE X A B A BRI, 43N o <5 B 5—10 Bl 10—15 Fh (15—20 FhFI=20 Ff 5 254%
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FER,

TR R R | /34 : <20cm . 20—40cm il 40—60cm 3 N4

AR TG AR , 434 <30% . 30%—60% Fil 60%—90% 3 554,

http ; //www.ecologica.cn



496 A E = 38 G

T SRR Ty O REAE 7 18] 4% R 0 22 55 4 e R 8 45 pR A LA )L Vanderploeg 5 Scavia &£ 22 50 P
510k W T S BB A S AR A T 20 A
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221 BEEIERE R
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MT(X) WEBUE R 1550 B, A FOR kB alOR e , 8 R A0 B 7T LA BB R 0 Il R B0k A
2.2.2  Vanderploeg Fll Scavia #EFEFREL

i Vanderploeg F1 Scavia BEFE R W, Al BEPEFE 2L Efm1’!57@@?@%%”%@%%@1%%%@%*%&E"J;J:IE/T
b, HATSRITEIT

W.=(r/p,)/2(r,/p,)
E=(W~=1/n)/(W+1/n)

O WO R R B B IR BEAE R i RS  n SRR GBS p, R PR R L i AR AR 5 K5 r, g 1 T MR Y
R kP RA  RERE TR, B, =1 R AR N 2R, - 1<E,<0 &R [l (H] NP %7R) LE. =0
FRBENLESE (I R ) 23T 0 WR/RFENLIER: . 0<E,<1 FREH(H S FmR) ,E, =1 FnmEkEFE(H
SP RR) o

JITAT B AR AE SPSS 19.0 HEATALBEAI 24T, R H] Kolmogorov Smirnov Z-46 56 % %57 B [H 147 IE 2570
AKX A G RS0 B R I8 log et/ PRABUEZSPEARGS , MBHRAF& IES i R ISR H R 5 22
5301 LSD( J5 26557k ) B Thamhane's T* (T 224855 ) 28 A, il 2 5 B F PR R+

3 #R

3.1 BEHRUE
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BE, BH A B D R I AR A P O XA R A 8, A A B RV A TR I AR AR BE A S HOR AT
FESE AR RURDE REHAEBS & B R WS EOL R 1,

P BT X 5 X BRI 7 AR AT LA, S SR AR AT AR BE TR VR R B BB 1L M B B By I 2 25 R (1
$h:t=-2.805,df=16,P=0.013; B T PEIE B .1 =-3.040,df =70, P=0.003; FE L1 M H B . 1 = - 2.683, df =
50.498,P=0.009) , ZEH p LT IE X A bk R A, ELEE B TR TR AL b S 3T (K 2)

32 UERRE

(1) HLREAETT T BRAE Ty L3R

P BLHERE T 50T RRFE T 09 10 AR R AT Lh i, S5 R (3R 3) SR RIAS 25 B vy B RO b — 35 22 55 100 25
(BARBE . 1=4.230,df=78.108,P<0.001 ; B A &5 & . 1 = —2.663, df = 105, P=0.009; B Ffr .= ~1.991 , df = 105,
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Table 1 Landscape parameters of breeding habitat Blue-crowned Laughingthrush

- e B e e ‘
‘%?ﬁﬁ '@%ﬁ 7]}'05{&15&% :/),%EE%‘ T [ ' Ja . fﬂﬂ'ﬁéﬁc
Sites Elevation /m Distance to Distance to . Area/hm? Perimeter /km Shape Index
water /m disturbance /m mountain/m nearest plaque/
km
A 85 50 75 420 4.82 1.11 2.59 1.27
B 84 80 220 500 25.7 2.61 2.59 1.29
C 82 350 20 420 1.61 0.5 3.7 0.99
D 49 75 220 550 0.62 0.43 7.03 1.36
E 60 65 120 700 20.08 2.28 5.83 1.27
F 60 120 55 380 0.05 1.01 5.83 3.52
G 112 760 20 450 6.06 1.41 3.7 1.43
H 90 140 70 300 1.17 0.45 12.35 1.04
I 53 330 50 250 0.71 0.35 7.03 1.04
Aiizjie 75.0£6.91 218.0+77.33  94.4x25.76  441.1+44.64 6.81+3.14 1.13+0.23 5.63+1.02 1.47+0.26
x2 EEREBENERFSNRESSEFRERE
Table 2 Landscape parameters of breeding habitat Blue-crowned Laughingthrush
K+ Factors F P t df P
4% Elevation/m 0.003 0.959 -2.805 16 0.013"
7K VEHE S Distance to water/m 5.263 0.025 -1.950 46.739 0.057
BRI Distance to disturbance/m 0.240 0.626 -3.040 70 0.003**
P 1L #b 1 B Distance to mountain/m 14.422 0.000 -2.683 50.498 0.009 **
T Area/hm? 1.264 0.277 0.128 16 0.900
JAK: Perimeter/km 2.863 0.110 0.308 16 0.762
HARFEEL Shape Index 0.007 0.934 0.755 16 0.461
* o ZESFE 0.01 KPR, + . 2254E 0.05 K F L
xR3 ENEASHREAFEEFIERER
Table 3 Comparison of the nest area and control area on 10 factors
Hi[X Nest area YHHRIX. Control area
[HF Factors - - ' df P
B bR PR B BE bR TR BR
4K E Elevation 81.89  1.186  79.585 84211 7957 0203  79.200 79.975  1.931 63.490 0.058
75 TH Tree height 2228 0615  21.015 23403 2278  0.663 21480 24.146 -0.561 105 0.576
Jfi# DBH Diameter at breast height 46.57 2775 41161 52140 50.04  3.604  43.137 57358 -0.764 105 0.447
FHHEES DD Distance to disturbance  133.03 8922 115.023  150.521  145.30  11.648  121.878 167.457 -0.833 88.390 0.407
JKUAHE RS DW Distance to water 30.85 2263 35556 44321 3674 4856 27752 47.114  0.568 65.721 0.572
WFR TS Tree species 1.98  0.110 1771 2209 241 0200  2.052  2.837 -1.991 105 0.049 "
BRI HS Herb species 936 0.369 8.687  10.105 936 0.369 8.687 10.105 -0.456 105 0.649
AR HD Herb density 2309.18 255720 1844.253 2837.466 1109.83 105.533 897.112 1326318 4230  78.108 0.000 **
A HH Herb height 2027 1.064 18292 22392 24.67  1.237 22249 27.067 -2.663 105 0.009 **
A HC Herb coverage 073 0.030 0675  0.791 0.64 0039 0565 0713  1.924 105 0.057

# 0 ZZRLE0.01 KT ERE, +. ZRFE0.05 KT LEE

AR

FEEPARFF A IEA 346 ( Kilmogorov-Smirnov ), PR H# ] Spearman FRAH ICASE B0, A= 58 A+ PR 9 LG 3 AH O
RELHEI/NT 0.5(3% 4) , AR A R4 A G2 5 107 35 [ A B3 X BT A5 S8R b AT b 4L, US4k
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[B] B AT AN 2257, TR A9 2E 5 R B0 AR B AR, 22 JR AR IR TR 45 11 199 [0 U 20 50 A 8 0 v fROR A
FH T RGE

(o] YA 50 7 (A A 2 L AN e A o8 JBE 2 IOUR [l U AR MO B M P (3R 5) o DRI A 2 T A e A
153 J3E P A A B T ) B R 5 R AR AR O -

L=e¢’/(1+e”)

Hrr 2=0.495+1.26 x A L - 0. TIS X REA T I, e O HARAN, L RN R BT AR 0 R B0 o 0
64.06% , ZAHI R BH 0.087 (Nagelkerke R=0.116) , fiZE MK 252.65, 45 DR B AR R 5 RAR R
FEIEARG 5 B R RE S GUAE OG 100 e R S S e AT ) T A e BRI I A3

£4 9 ANHEEREFE Spearman 1% REERE

Table 4 Spearman correlations of 9 habit selection variables

A ¥ Factors E TH DBH DD DW HS HD HH HC

E 1

TH -0.128 1

DBH -0.187" 0.393"* 1

DD -0.257"" 0.243* 0.316"* 1

DW 0.211°* -0.197" -0.407 ** -0.182 1

HS -0.236" 0.186 " 0.166 * 0.358 " -0.219" 1

HD 0.18 0.055 -0.043 0.015 0.002 0.191** 1

HH -0.171 -0.02 0.056 -0.214" 0.074 0.117 0.057 1

HC -0.033 0.051 -0.025 -0.207" 0.3427* 0.134 0.283 " 0.321"* 1

# ok FHOGHETE 0.01 K- B3, o MISCHELE 0.05 /KF LR 2%

x5 BEBERFEEHEDAZR

Table 5 Variables in the logistic regression equation

BT Factors :@?%?if& . PR Wald F;ﬂﬁ% .jﬁ'%#
Regression coefficient SE X Significance
W RO Constant 0.495 0.293 2.847 0.092
HD 1.260 0.519 5.908 0.015*
HH -0.775 0.284 7.432 0.006 **
E 0.160 0.266 0.364 0.546
TH -0.272 0.320 0.723 0.395
DBH 0.197 0.325 0.369 0.543
DD -0.141 0.260 0.293 0.588
DW 0.128 0.263 0.237 0.627
HS 0.057 0.225 0.064 0.800
HC 0.512 0.295 3.008 0.083

o J25AE 0.00 K B, + o 225RTE 0.05 KF 1 3E

(3) Vanderploeg il Scavia #E#E 54X

TEPEHE BRI 45 5y 5 SN B B A AR B IR 3 it LR BOHL (40—80cem ) HR B 5L , ST 5544 =5 1
U 20m LA b ZESUEL KA T MR 57 B AR 25 BE AR (20em LATF ) Mo B2 36 BE A 5 (60%—90% ) A= 4 ik st e
RS AT m) T R R /K YR 40—80m RN ;515 8, AR 2 AR THEAYEE B 4 100—200m (£ 6)
4 itig
4.1 e RS B R A 5 PRI

3 A i) e A 1 S MR A . 9 A BATHT R 60.82km? , BERREE K 0.147 . BEHLAGTE R X T sh By (4 EcFn
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REBAEZEER, Bk, RABESR L/ N BEIRE T 2 (4 Py R L AE/INELBRE B 14 B8 1] BN A2 LA
TSI ET Sy, AT/ Bl ] e Ay 5 26 /N HE 0y e 1 e 270 DA S DU, 4y FEE 3/ 28 15 280
Fr B AR g o RS W R Y A B 5 ] BRI | HLBE AR RN A PR R B R
R 5 B U TR TEAR G , HL/ N IR OR 0 B B4 ) 8 8 SRAR B, T HE2 AR okt /N B B ) A B R G
FEOGHE! PRt /NI RR f BE58 A B0 T 0 S MR Sk — ™ /N B 149 2 67 35, X e I R el £ e 1 vl
HA B ZAE R, MR RO R B B/, DRI 5 e e X A S B R B JE AR B AN A, i e e S
FrRE %8s , BARIITE S B/, DR M BRE B T ARG HoA: B8 SR B BT 250,

*o6 EEBREXNAREEREFHERRY
Table 6 Habitat selection by Blue-crowned Laughingthrush

KT , 2 558 {4
Factors ! Pi g Vi Ei Habitat preference
E <80 46 20 0.22 -0.21 NP
80—90 56 32 0.28 -0.08 NP
=90 9 9 0.50 0.20 S
TH <10 12 0 0 -1 N
10—20 69 17 0.24 -0.03 NP
20—30 113 39 0.33 0.14
=30 11 5 0.43 0.27
DBH <20 32 5 0.12 -0.27 NP
20—40 64 19 0.22 0.05 R
40—60 60 21 0.26 0.13
60—80 35 12 0.25 0.12
=80 20 4 0.15 -0.15 NP
DD <100 38 19 0.32 -0.02 NP
100—200 46 33 0.46 0.16 S
=200 27 9 0.22 -0.22 NP
DW <40 68 33 0.35 0.03 R
40—80 36 27 0.54 0.24 S
=80 7 1 0.10 -0.53 NP
TC 1—3 236 117 0.88 0.63 S
4—6 15 1 0.12 -0.26 NP
7—9 6 0 0 -1 N
10—12 8 0 0 -1 N
13—14 0 0 -1 N
NCS <5 1 0.2 0 R
5—10 132 66 0.2 0 R
10—15 56 28 0.2 0 R
15—20 2 1 0.2 0 R
HD <1000 107 44 0.21 -0.10 NP
1000—3000 63 37 0.29 0.08 R
3000—6000 19 11 0.29 0.07 R
=6000 12 5 0.21 -0.09 NP
HH <20 91 64 0.48 0.19 S
20—40 94 30 0.22 -0.20 NP
40—60 7 3 0.30 -0.06 NP
HC <30 31 10 0.25 -0.14 NP
30—60 43 15 0.27 -0.10 NP
60—90 118 72 0.48 0.18 S

i FREE Eigenvalue; P; CREE A EL §FRAEAYRE DT EL the number of sample which have i characteristics in all survey areas; r; 1 T e RS A X Rk
PEEA i $FIFAYFE T L the number of sample which have i characteristics in breeding area of Blue-crowned Laughingthrush; W, % #% R %L Selectivity
coefficient ; E; : SEFFHEEL Electivity index; S BEHF Selected ; NP ; [H35 Not preferred ; R ; FiHLEFE Random selection ;N : ANiE#E Not selected
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YRR T RE I BELAE B B e, s BEAE 25 Fh AR S RE M e T A, LA R HL A T TR e AR R
P 08 30T B 2 35 M) S Al £ XU B 2 DA et M B B 0 IX BEH IR 8 80 B, Z BB HUR R T8 B i
1, R RO, RE BEH G800 B , 8 XU 8/ B F OB RFEEEOR , B IR IR B 2 0%
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