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Nest Site Selection of Tachybaptus ruficollis
in Caohai National Nature Reserve Guizhou China
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Abstract In order to explore the impact factors of nest site selection of Tachybaptus ruficollis in alpine wetland ecosys-
tem surveys were carried out on nest sites and food of T. ruficollis in Caohai National Nature Reserve Guizhou Province
from April 29 to May 6 of 2013 and 2015. The area was divided into plot A and plot B which included nest patches and
control patches. Taking nest as center the environmental factors of nest plot 1 m x1 m and control plot were recorded
and compared. The results showed that the height of the tallest plant and their distance to the bank in nest plot were signifi-
cant higher than those in control plot. Principal component analysis on 14 habitat factors showed that 7. ruficollis preferred
to nest in small patches with high sparse and few low stem plants. More nests presented in the area with abundant food.
These results had practical significance on the conservation of T. ruficollis and also provided basic information for the study
of avian nest site selection in alpine wetland ecosystem.

Keywords Tachybaptus ruficollis alpine wetland habitat heterogeneity food abundance

KE® Mk BiEE pyil e 77 HHE 2y ALARESE 2000
B =W WY E&Ee5 O ME RIK R /NSRS A= R CEEE
FEMER Ong-in 2016 ki B B ¥E Bilal et al. 2013 Y Fp
T % mBrEm Xes B O K VNI 2 2000 4ERAH) K KA #EL
5} ZS WA EH S Sebastian-Gonzilez — FHHHLHETE 5 WA Y %
et al. 2010 Athamnia 2015 HEARE/IMBESSAE AT R HR HiY 1E
JNHE B Tachybaptus ruficollis |~ 47 ¥Rk Bilal ¥ Spirogyra spp. 1§ Chara spp. 57T Y
et al. 2013 #F K il KERAT N i Bilal et al. 2013 ## ¥ A& Scir-
2016-08-28 2017-01-09
T JUHERE  AEPNUNH B & LH S 2015 7755 %5 7 A

WH B#A KY 7 2014 2525 QlH2Ep & PR WIH Z1301 HET F OO FH WH B AWEEE
i) WH BEAN & 2013 26
tHEE 1974 Bt mEdEE M 24 % E-mail luozukui@ 126. com

174



BHLAE S5 - SN O [E 5% 1 SR ORI DX/ NGRS Sk A B e 4%

pus tabernaemontani %7 55 Phragmites communis FI 753
Typha orientalis Z54E /KA Y B 19 X 38 ( Fazili , 2008 ;
Bilal et al.,2013 ; Athamnia ,2015) , L\ b #F 58 357 K1
PRI A X e FENR b A 75 FR 8 DX Sl S RS
HHE AR SRR DLAE

SN RO E R A SRR DX i FE IR AR S R
i, 3 JUAF DX Aal A 2 S0 FHR Gl vy bR s e AR
TG B FIAE 25 A MEEAN 1 56 )RR v 5 28 A i
(JEISERAE,2013) o X iZ X dak /)N B RS B 41k A B8 e
HEATBIFSE , 23t B0 AR B8 e 3 19 S 5 0 PR 3R X 1%
Y ORdroa S s o /DRERY (Bilal er al.,2013) J
HoAth— 26 5,25 (X1 2%% B % ,2009 ; Dinkins et al.,2016)
TEATR] DX IR EL 28 2 ) — DX/ N L PN 1 SR e 6 5
A B BRI AR AR R R 22 S, 1 9 e e /N RS RS 24 5
VEPE X 6 e FE MR AR AN AR G 5 S L AR A A
AHIEE L, AU LN S FE R AR S R G /)
RS IR SR A B8 e T 5T SR AL R TORE, O 0 X )
PO LR A

1 HARMBKEARTIE

1.1 #RtXE AT

T E R Y AR IX (104°12" ~ 104°18'E,
26°49" ~26°53"N) Sy WV oty 2= 18 i 2 XU, A
] VY 1 e DX T A 7K 0 A% b RN I B R ity
VIR SRS Grus nigricollis X im FEWR LA B R 48
R ERRAPIX, 1992 4F4% [ 55 Bedit &2 R B M A 54

PRI PR X K ST AR 46. 5 km? S i [ =R
JEEIA 22—, PR 2 170 m 4 X oK 3
5 ~101 cm, 247K R34 em, i A5 ] 1] 2 4F B K AL
TR TR) B el XIS K AR ) 32 B K A2
&R Leersia hexandra /D1 B BEXE Scirpus triqueter 7K
VHEL Juncellus serotinus Ff) =1 Scirpus yagara F1/KjF
Oenanthe javanica %5 ; YT7K MY 5 fy B3 Hydrilla
verticillata . KPR 35 Najas marina JNJB3E Myriophyllum
ussuriense YK 7% Najas minor 4 a3 Ceratophyllum de-
mersum . H-2% Trapa potaninii Wi W§3E Polygonum am-
phibium 7K 2 Polygonum hydropiper 5% ( 7§ 1B 55,
2007) . JEA X AR A B B /N BESR, M43
MG B XAEE R KBS M) o A 5 (B 1) .
1.2 EiHipE

2013 4EFN 2015 494 A 29 H—5 A 6 H 2 X
XA KHB X (B D) QIR TR A . O TR R
ATREAFAERI Z R THL R R, A DR B IX g 3 B T3]
7 ) 8,077 ) 30 ~ 570 m, A7 i 300 m {1 I7IE
DI, HE v HR ARl o0 A 1) 3 e Ml o BRI, A
HEES AR T 2 m B SO T ANBEER . BESR
FIC R BN A T AS/INIS IR 5500 SOR SRR, R
CSRE/ NS IRE S0 5 SCA O RBER . X Bl BB OR il H
Pl A 3 8 TE v ARG B NI St 7R Bk Bk
o, LU/MESRS S L E 1 mox 1o m BFETS, il s
AR SRR 5 (W), 700 R HR S 30 v i 67 8 BEHLIE
FELA T mx 1 m BUREDT  IERAERHIE (R 1) o

®1 HBERFBARPEES REFREBRRERFHERE X

Table 1 Definition on habitat characteristics of samples and their patches in Caohai National Nature Reserve

AEIFRAE 7E X
R A R/ em MK TR 8 SR ARZS T HELH T 19 2 BB 5

=30 cm FHPIMREL Pk
<30 em YIRS PR

SETAEIN A B, SETE R e STt
FET AN A B, SETE R A B STt

TP RS PR =30 em 5 <30 cm AEYIRREAY S0

e TEHFIZE/ il R R 2
=30 om M/ % =30 cm FYAE ) ELHE TR o R 7 T FR Y L A5
<30 em W EE/ % <30 em M4BT B AL G RE DS TR H A5
Fa B SR % =30 em 5 <30 cm P 5 FE S
KB/ em FETT I BEHLINE 3 Kb KGR 4
BRI E/m P75 BT (T 52 8 S (WA : Bushnell Pro 500)
BEH AL A/m? BB B TR

- BEHLE K P/m BEYLAM A ) B EE
BEHEIRFEEL TRIE R = Pr2//nA

HUH I/ (410 m?)

BRSO EC S BRI AR Y FU(E AL 10

I BEHIB RGBS % 15 3CHK (Baskent & Jorden, 1995) .
Note: The patch shape index was calculated based on Baskent & Jorden, 1995.
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Lower pictures show habitat characteristics of patches and nests at plot A and plot B.
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Survey areas on nest selection of Tachybaptus ruficollis and habitat status in Caohai National Nature Reserve
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WFFEIIE], A XA 200 A BEH, Horp, SihEBEHe 153
A0SR B S B AL 405 A4 X REBES 47 A4~ B X AL
78 ANBEHL, Horfr, SEREBREH 34 A~ 0 B 5 L 36
A 0T HRBESR 44 4
1.3 |YRE

1 MR A= B 25 S /NSRS 1) 32 2E B W) (Vo-
erin, 2001 ; O’sullivan, 2015) o >~ T 4 H7/)N B S &4 41l
R 5 BYA G, TE 2015 48 15 28 8 i 1 ] o %)
DI A /NSRS B B AT T R A REL e R Y £
WAEEY RS M E 0.5 cm {1 35f P41 B AE 44
5 45 em, F 4% 36 cm, Wi 4% 12 em, 858 R
WA TR /NG 28 (1) 2R 4E ( Clavero et al.,
2009) . 1 A DX B XA BEPLACE 12 4S8, HCE
JrES2 A O SCHR (2 A28 55,2013 ), #0582 [H] (1)
BB >S5 m, BTN 5 YOk, A/
TS R 5557 I M58 WS £ 30 3R 400, 1K T 1 /N AR £ 2
HEA ARG (4 I 8] — 7R 221 00—24: 00 ( 4= SCHHAE
2007 ; BAHZESE,2013 ), BT LA, 19 R WA i 340 1) Isf
()X AR R A R R B SE R o XS BE U B i 3R
S5 IR IR R 5 H GBI AT 1] S50 % S5
1.4 HiEAE

TELREE A X ELHEBESE A XX R BEH (B X Hihk
BEHUFN B DG HREE e 22 [a] 1) A8 455 2 S Pk I, BRE B T
TR BESIE AR F8 BOEH AN 12 1285341, ] Kruskal-
Wallis H 556 ; BEHRJE R0 5% 4 (lgx 46 ) Jm i /2
IEZS S A AT 24554, 28 One-Way ANOVA #5 5 J5
JH LSD ¥EgEAT4H A 2 5 LA

F Independent-Samples ¢ £ 46 v 458 85 4k 42 7 i
Xf BEAE T AR B N 22 e

P A IXBLhEBEHR 5 B X §LhE BE B 5100 i
I, B4 AN W E A 4 A, % Mann-Whitney U
oA

FH 3B o I R 5 /I RS 55k 3 48 1 A B8 32
ST R SRR A B AR B R IE AL T e
S /NSRS BLRE e RS, BT AT P4 46 A XA B X
HERETT Y 10 ASABE P 5 Bt J7 e fe e s 9 4 A4~
TR 1), R 14 AT

A A X5 B X Y8 22 Ve, LA~
GERTHINE A AT G, 2200 e 35 ) A AR A K B
TR 22 5 o TR Ay e R0 1) B8 B T 25 8 5
FHl Mann-Whitney U £ 56 b4 2 A X3 i 35 90 1) 5L
g O cE i b B R/ R N Y i SIS & N G 8 AR 8 TN
R 2 S A, § COMDYN( Hines et al.,1999)

Jackknife estimator {H ( Boulinier et al., 1998 ; Nichols
& Sauer,1998 ) [ A X 5 B X kY fh2s, COM-
DYN FRAYZSH0E AT «S ORI Sy 233 A XHT B X
ISR BRI BG E M Ey 70500 A XA B X
WARPI R R THE A O 2 A XK Y Fh 26 1
FUAE, 3 A =E/Eyal Ey/E iF, 278 A X5 B X i
RUFNEZERA G F L, M A =8,/S,8 S,/S,
I, FoR R YR 22 R g B

BHE7E SPSS 19.0 Al COMDYN A 58 i 15 &,
Bl n K Mean = SE |, g Z /KR o =0.05,

2 #R

2.1 BREBERM

A X ELHEBEH A XXTREBEE (B X S HEBESLFT B
X HRBEH 2 (A A B P - 22 e M SR AT (3R 2) 4
FHE P T R ] 09 22 S B GE 2R B X (Kruskal -
Wallis H: y* =170.54 ,df =3,P <0.001) , F-2{H M\ 5
FMARKICH B X ELhESEH B X6 BB B (A X Sk
BEHE A XX REBES, 4 35 B R B 0 22 A =
St 2 X (One-Way ANOVA; F =394.08,df, =3,
df; =274 ,P <0.001) ,B X S HEEEH A B XX lREF R
[ 22 FIEGI2E RS HERT A KEEHEREHAT A
DXRTHREES s A DX EEREBEHORT A DXORE R BB [R] 719 22 5
Tegeit i L 4 HREHIRARFEER 0 25 5540 = B4
HEE (" =113.95,df =3,P <0.001 ), “F-34(E K
F/IMEIH B X EHEBES B XA FEBEH (A X% i
BEHe A X ENEEES
2.2 HAEEERME

S 7 5 6 BBy 22 R A2 45 PR Bl A 3R B
(R3)AEYFIE (K5 P =0.781) HIKE(P =
0. 125) FEM A Z [A] 1Y 25 R IO Ge T2 3 S5 B = At )
(P <0.001) FIES R R RS (P = 0. 005) ¥4k ShkF
Tt B E R T X B D5 5 =30 em AEYIBRERL . <30 em
FEYIRRBC A BB, =30 em FEBE 5 . <30 em
L s RIS A T A 1 0 i 2 K T B
HEFETT (P <0.001) o 3 B /I B RS s o2 7 125 5 B 25
T FE AR =y HR AR B 0 A 5 P SRR
2.3 EHHEBERS SN

14 AR i FE U AT R (R 4) RHEE > 1
B ERDH 5 A, BRI DTk 78.71% , KX 5
D FRG BT 14 A G B . B & N+ i
SPHERER I =30 em MY PREL MBS 5 R A Y)
SREC, =30 em AHBEEE XS 1 FE 00 ) T s i 3%
BRI, e/ RS RS i 2 A AR 1 6 X 5 6 1 A
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F2 HRERERM
Table 2 Habitat differences among patches
BEH T A/ m? — 54.60 3. 84 39.57 +4.63  3094.11+1109.02 2 590.91 =866. 85 x> =170.54, P <0. 001
BEHF K/ m lgx 1.41 £0.02" 1.36 £0.0" 2.313 £0.03® 2.311 0. 04" F =394.08, P<0.001
BEHORARFEEL — 1.20 +0.01 1.26 +0.03 1.92 0. 09 1.991 0. 08 x* =113.95, P <0. 001
T DARFRERIR A ) 22 5 AT et 2 = 3
Note: the superscripts show there is a significant difference between groups.
x3 HHEBEERMY
Table 3 Habitat differences among samples
A BEFRRE HHLFET (n =441) X HERE TS (n =91) FHOEE
B R G B2/ cm 106. 68 +0. 95 97.23 +1.93 1=4.19, P <0.001
=30 cm FHIYIHREL R 56.98 +3.26 141. 00 +14.20 t=-5.77, P<0.001
<30 em YIRS B 8.50 £0.75 21.89 +1.92 t=-6.51, P<0.001
Fa ) BREEL TR 65.48 +3.67 162. 89 +15.75 t=-6.02, P<0.001
TN/ 1. 65 +0.03 1. 67 +0. 05 t=-0.28, P=0.781
=30 cm AR/ % 34.05 1. 04 48.76 4. 34 t=-3.30, P=0.001
<30 em FHBE B/ % 5.93 +0.47 14.68 £1.28 1= -6.43, P <0.001
W B/ % 39.98 + 1. 26 63.44 +5.56 t=-4.12, P <0.001
KB/ em 34. 64 0. 80 31.80+1.18 1=1.54, P=0.125
BRIEE/m 358.30 +7.48 305.49 +18.95 1=2.84, P=0.005

F4 EEBERFBRFRPX/NBEREEINEFRE R E TS EMR & E RS HEE
Table 4 The eigenvalues of principle components and rotated components matrix for nest-site
selection of Tachybaptus ruficollis in Caohai National Nature Reserve

L F Sy
et 1 2 3 4 5

TR A B/ em 0.05 0.08 -0.19 0.75 -0.12

=30 em WIS B 0.93 0.21 0.10 -0.02 -0.15

<30 em WIS PR 0. 40 0.21 0.71 -0. 14 0.03

LERY/BEY VS VLTS 0.91 0.22 0.23 -0.05 -0.13

TR/ i -0.05 0.13 0.06 -0.73 0. 00

=30 em MBI E/ % 0. 89 0. 14 -0.06 0.19 0.09

<30 em WL/ % 0.51 0.22 0. 64 -0.29 0. 04

IRl B3 4

P 655 8/ %o 0.92 0.19 0.18 0. 06 0.09

JKIE/ em 0.05 0.22 -0.67 0. 01 0.30

BRIEE/m -0.16 0.27 0.24 0.58 0.52
BEHR T A m? 0.20 0.92 -0.03 0.00 -0.04
BEHUEK/m 0. 62 0. 68 0.15 -0.02 -0.20
BEHUR IR HE %L 0.77 -0.10 0.14 -0.09 -0.26

HOUBEE/ (410 m?) -0.13 -0.21 -0.25 -0.13 0. 82

FHAE AR % 4.80 1.76 1.65 1.60 1.21

F S FRIEAE TR/ % 34.31 12.58 11.77 11.43 8.62
BT TR/ % 34.31 46. 89 58.66 70. 10 78.71

gL, BEBRITAUNEE 2 Al By S i BOR, Se k
ZINBES RS O 2 A R T AR /N AR S PP B, <30 em
RLPIRR O 2R 3 5 1 B T4y S e K, a1/ S RS
PEPRRARIR /N B MR AR S8 BE . e A v
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2.4 BHEHEE

A X IR BT ey S B (0.81 4/10 m
0.06 4~/10 m*) #8255 F B X S hE B He iy 517085
B£(0.02 4~/10 m* £0. 01 4~/10 m®) ( Mann-Whitney
UKy .Z=-9.12,P <0.001)
2.5 Ay

A XN B X ) U SR ) e Jee 22 W 18 SR W 1A oK
WK Neocaridina denticulata (2 5) . A X #ask4) &
(4.02 %/58 0.5 25/ %) i = T B X FRYIEL
H(1.83 £/ £0.2 4/%) (Mann-Whitney U; Z =
-4.601,P <0.001), A X5 B [X5hric st 2R
IR0 A 13 FpAT 12 Fl, COMDYN A5 {7 : A
X5 B XA R AR THE R 22 7 g 2R B
X (x* =8.31,df =59,P =0.99;1 =0.92;3%6),

RS EEMER
Table 5 List of captures
o @%’%%%{i/%‘jﬁ\
A X B X
4t Carassius auratus 20 8
M) 0 Hypseleotris swinhonis 21 9
M4 Hemiculter bleekeri 2 0
Z it Pseudorasbora parva 4 4
F A1 Pseudoperilampus lighti 13 6
ek Misgurnus anguillicaudatus 0 2
Tt Oryzias latipes 1 0

HE 7T K Neocaridina denticulata 150 36

K Donacia provosti 8 18

[ [H42 Cipangopaludina cathayensis 5 4
Be# NEZ Radix lagotis 3 1
BHEL) 8 16

K 5 4

R 1 2

T RPN, A X i85 ~10 em 355 4%, 10 ~ 15 em
2 % BIX: 65 ~10 em 32 1 5%, JBHKS ~10 em $12 555 HAx
HSRY R AL 5 omy BHEL) HURIK 53 R 4 BFD

Notes: size of Carassius auratus, plot A; 5 (5-10 em) and 2 (10 -
15 cm), plot B: 1 (5 =10 e¢m) ; size of Misgurnus anguillicaudatus ,
plot B: 2 (5 -10 cm) ; size of the others were not more than 5 cm; lar-
vae of dragonfly and leech were not identified.

®6 AREREERYFE

Table 6 Species richness of captures at different areas

A X B X
TSRS/ Fif 13 12
b2/ Fif 14. 97 +4. 06 12.98 +1.07

3 i

3.1 /NBRSENEFMNEFERE
311 EWEER AR /NSRS b

AT Bl A ST Y 37 (Bilal et al.,2013) , M ZF
TLKEEZE R H AL T B84 ( Sebastian-Gonzdlez et al.,
2010 ; Bilal et al.,2013) , ¥ 8% & TS5 /)N RS ) S5 01 %6
PRAR B, A B R WY, /NGRS S0 37 i (0 4 K
FE) RN T 7K R P A 35 A — L S B ( Fazili
et al.,2008) ,iX GAMF LA RIS, W B M HA
F T 2SR A F T A SRR FL, WAF T/
R T K T8 BT 3l 3% P RE 2 /N RS B e e
TEAE A R i ERR B AR B b g A IR 2 — o B
P BRI AR B AR OB R B D A D) e IR,
T3 A XEBEBES (VNBEH) T S B % ST B
DCELHEBES (RBEHR) o /)N B A A0S 35 7R Bk
VEFAASSR | 1T X /NS RS B 7 K 3% A S T s i), BT
DL, /NSRS 1) 550k e 9% 3 2l ke TF R /ME B, /DRSS
SLHEVEPER B F S AU A BRI AT R, DL e PR
WA BRGNS AR S TR /N XU R 2
JEE R OL T A R IR RS, X Fh AT DL %
il 3T BILTR AR [F) 7K1 14 A= 58 B P v 28 0ok %5 8
B 5 ik B AH [F) i& & )5 ( Sebastian-Gonzdlez et al.,
2010) , f5Je I AN [ 7K S 8 B ke A= 355 rh B0 8O
SRR A% Sy, 1A R BB B K AK (Sebastian-Gonzdlez
et al.,2010; Athamnia, 2015) . Fr DL, Z< SCHF 5T X 8k
A X EHESEHE A L B X SEhE 5P T R R 26
B4 e ] A DXCEEhE B B 5 /1N G
JRES o5 400, ZEBCE [ A XSEBEEAT B 2 2k
I HAE A il & B, A DX S hEBES Y 55 Bk Lk B
XENEBERZ . I 8D TE A XA AR ok
SETE B TR DX/ N RBJRS ) 55
3.1.2 gYEE o TEENEAMEY S m G
RN EAR S35 3 , P A 3 TR] AR B, 25 A i HE
TKAEP AR T AR B2 e M SR 8 /KR L T HE K Al
P A A, 3k A 1 #8288 RS A 3 40 7 5 B R
H 3 A 8T & ( Baras & Philippart, 1999 ; %5 tH 245 45 |
2013) s & ¥ 32 5 2 03 A 1 Y sE PE R (Lo
et al.,2013) . B XARBAHE W3 T A X, FHUD
TSRS A AR E A KBS T B X dE Mg T
/NSRS I 43 A o
3.1.3 HMEERE /NMEFEZAEKEASBEL 1T m W
TROK IXHUEL , oK XY A= 58 SN A2 A%, R 2 BEAe
[a] )& ¥ 3 5K (Bilal et al.,2013; Athamnia, 2015)
Tl I (A [) REVRAE 5 /K IR Z 8] 1) 22 S o e i
S, BEASBIFTE XA K TR A F /NS RS 5 2 A
TRAP X /IR BE2 B 2 Fh T4, A R B
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AR (10 H iy 2= 4E 3 Hhfy) AR A7
B =R A, el A 3 ) AT D X PR OK A Gall-
inula chloropus BHH X 57 2| ™ 4 & 4, i A AL, B
BELSA E] /IR RS 32 S0 1 T PR A A5 W AR L B4 1 2R e
RO £, LAR B 0 A B SRR AR 0 3 45 I R
T 2210 T e 20 /)N 8 RS 30 9% 7 25 5 50O 1) b T S
BB AN A XE/DERRKIY B Ardea cinerea Fl
W Ardeola bacchus B .7, B XA KL MRS Anas
zonorhyncha W EL7C, B IGTT UL, /NSRS 37 21 FL At )
()58 4P NS 1 R 0, T /70 G RS 32 5% 0 e 1 AR
AN AR B A R TR IR N B R .
PRI , R BSCOR AP XN R P A8 B e, 2D A% /)
FES RS A5 57 AR Sh A ) T
3.2 EWRITARE

SRV 2 R (1) PRI X/ NSRS 52 52
FeINIE T (B A SO A Ak T4 D83 % /) B S 54
HEVERERRZ MR 5 (2) AL B T A ) X e R )+ &
JE, SR B it R 1B TC s 5 /N RS RS SR R
THOLEENT AR R

Bt ek e AR F S A T B XA T
Tk BB FER E& L E DR FHYEFINAE,

S

Z=CHEE, ERVA, BEE, & . 2007, JR ) ( Megalobrama pellegri-
ni) KBTI FRELT ] A3, 27(5) « 1917-1925.

XE 8, RPCH, 4R40FE, 4. 2009. SIS ( Grus japonensis) #4574
FIRER L PR 0 5 [J]. A2, 29(8) « 44834491,

WA, XM, ZE40F, 45, 2013, MG A Z i 1o A B
[J]. TERZFMARBIER) , 34(1) . 7074,

298 - AR, KRG - FERIE W, 2% A . 2000, b [E AP ST
WM. Kb BIREE AR

KA, 501, BERLH . 2007, SEHERFSEIM]. B SEAEHE
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