5536 B 21 1) S &~ £ Eild Vol.36,No.21
2016 4 11 H ACTA ECOLOGICA SINICA Nov.,2016

DOI; 10.5846/stxb201412122472

RS, SBATAR, S e, £ IR e, 20 BEFBIN B IX B VD HE ( Riparia riparia) W9 SEHEERE. AR 2524 ,2016,36(21)

YeSY, GuoS L, DouZ L, Wang Z L, Lu J Q.Nest-site selection of sand martins ( Riparia riparia) in the suburbs of Zhengzhou, Henan.Acta Ecologica
Sinica,2016,36(21): -

%R I ZB X £ i1b & ( Riparia riparia) B & % FF

rRACE B M EER, ZRA T B est
L VR B B R FBIN 450046

2 IR EFBEHE R, BN 450046

3 R A LA 2 e, KN 450001

4 FRINK 2 AW 2R 5 AR SR T , FB8JH 450001

W 2014 4 3—8 A R FHRE k%404 T A AR T RB X ) 4 4k B2 VP 3HE ( Riparia riparia Linnaeus 1758) & 1A 13 A~E5E
R F#EA7 TR M T SERERE 7 FxT B 5 4 160 ZHEE , 37 ] Mann-Whitney U A5 30 %8 33 S5 1Y 1 27K P #EAT T 655
I J R T AL 0550 5317 (stepwise discriminate analysis ) 75 EE ) G 5200 2 V8 SEHE PERE Y T2 AR A5 R R @7 T s v Ak 1 e D0
F R R, S5 1) HEVDTETR S A0 O R4S (8.46+0.79) em, A% (8.30+0.79) em, HLIF R (87.80+11.97) em, Hi & K 1%
(11.25+1.33) em, S48 (10.43+1.33) em, $E% 55 (9.99+1.33) em; 2) Sk REJ7 5 % AR J7 7E A 02 0 AE WO B e JRE 8
o B R R TS 8 Ay I 25 Rk B KO R VD R A L R (4T B AR A 5 (97.24£8.42) em, AL B EREK
(64.3427.15) ¥/m* W E ALK (83.78+0.35) ° B i7 (1.41£0.04) BEE AL (7.54+0.13) m FEBEEC K (51.18+3.54) m | FE I
51(2.41£0.05) H XAETHEAR(1.9420.06) ;3) L HI RN 53 Hr 45 R W 5200 BB VD #EE SR 80 EE AN 7RI B
ESFIT-HEBE | bR Ak S 00K 31 B AR y = 0.753%H v +0.681 x B2 +0.288x T4 BE . B ISCFE I 11T Ak 15 1od 8 v B 2 V0 114 S
IR PR T A B DR AP R

SRR : BE VDG SLhL 4% 3B 20 H 3 43-#r s bl Ak

Nest-site selection of sand martins ( Riparia riparia ) in the suburbs of

Zhengzhou, Henan

YE Shuying', GUO Shulin®, DOU Zelong®, WANG Zhenlong®* *, LU Jiqi>*

1 Henan Institute of Education, Department of Biology ,Zhengzhou 450046, China

2 Henan Institute of Education, Department of Education, Zhengzhou 450046, China

3 Zhengzhou University, School of Life Sciences, Zhengzhou 450001, China

4 Zhengzhou University , Institute of Biodiversity and Ecology, Zhengzhou 450001, China

Abstract; Bird nest-site selection is an important topic in avian ecology, especially with respect to bird reproduction
success. In the past decades, urban avian ecology has attracted more attention, because determination of how birds adapt to
urban areas could improve the ecological functioning of urban ecosystems and help to build a better living environment for
both the human being and urban wildlife. Sand martin ( Riparia riparia Linnaeus 1758 ), a bird species belonging to
Passeriformes, Hirundinidae, Riparia, is distributed throughout the world except for Australia. In recent years, sand
martins have become an urban bird that can reproduce in Zhengzhou City, Henan Province, the People’s Republic of

China. The sand martin predates Diptera, mosquitoes, and other insects, and therefore plays an important role in
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eliminating insect pests from urban environments and maintaining ecological stability in cities. However, in the Zhengzhou
suburb, there is a conflict between human urbanization and sand martin nest-site selection. Sand martin nest-sites are
mainly located on vertical sections of cliffs, which are formed by new mining tunnels or by the hillock formed after
bulldozers backfill the tunnel base. To alleviate the conflict and promote eco-city construction, it is necessary to understand
the habitat characteristics of the sand martin and the dominant factors affecting its nest-site selection. A survey was
conducted to study the nest-site selection of four sand martins in the suburb of Zhengzhou, using a plot method based on
field observations from March to August 2014. For either burrow nests or control areas, a total of 160 data sets were
collected, and Mann-Whitney U test was adopted to analyze the data. The main ecological factors affecting sand martin nest-
site selection were determined by stepwise discriminate analysis, and the Standardized Canonical Discriminant Function was
formed. The results showed that 1) the nest hole diameter was (8.46+0.79) cm, longitudinal diameter was (8.30+0.79)
cm, depth was (87.80+11.97) cm, nest chamber diameter was (11.25£1.33) cm, longitudinal diameter was (10.43+
1.33) cm, and height was (9.99+1.33) cm. 2) There were significant differences in vegetation height, vegetation density,
slope position, slope, cliff height, cliff length, cliff age, and degree of disturbance between nests and control areas. Sand
martins preferred higher vegetation (97.24+8.42) cm, greater vegetation density (64.34+7.15) plant/m’, steeper slopes
(83.78+0.35) °, higher slope positions (1.41+£0.04) , greater cliff age (7.54+0.13) m, longer cliffs (51.18+3.54) m,
smaller cliffs (2.41+£0.05) month, and a lower degree of disturbance (1.94+0.06) of the habitat surrounding the nests than
the control areas. 3) The results of the stepwise discriminate analysis showed that the main factors affecting sand martin
nest-site selection were slope position, cliff age, and degree of disturbance. The Standardized Canonical Discriminant
Function was y=0.753 Xslope position+0.681 Xcliff age+0.288 xdegree of disturbance. Based on our findings, we offer
several suggestions for protecting the sand martin according to the characteristics of its nest-site selection during

urbanization.
Key Words: Sand martin ( Riparia riparia) ; nest-site selection; stepwise discriminate analysis; urbanization

2R SRR T ST 23 B 55 K B AR 25 PR 7R 5 2R S b e R b O VR AL, #8708 5 2R %
AbSFTIR AR RN T A F N STk i B R e A A . R 2 S e R e R A RS
NI TR ARG, T i S IR R R A 25 2 75 SRR HLE AT I AR (W Se e 2 AR R vt
( Riparia riparia) %I H ( Passeriformes ) #EF} ( Hirundinidae ) VP& ( Riparia ) W) —Fh 228 704 F BRI KF] T
SN AL R AR T A T NG H 0 RO S L R SN M X R A | SR A T
R, X BRIk T P v ) L AR T A S R SRR e MR B AR

HAET, A XV LRt e B N E 24D F B VA IR (R. r. jjimae, Lonnberg) L YR A ER VD
ME(R. diluta) "BV RN (R, d. diluta) Y FIRR VRN (R, d. fokienensis ) IR LA S R A AT
05 T RRIFSE S O A S R VD R SRR SRS IR HZ R AR I A B b A AE R B SR
W AR DLARGE | B VDAY S e K e SRR R Y B AR AR I MR WA . 2014 4F 3—8 F X 2 VD SHEAE AR
IS BT TRIPOTSE, B TE4E7n HELhE e YRR ORI i SEHE R0 T2 PRI ER 1 ik RS A 5 0 B AR
7oK, AT P RZ R Y AP R AL R

1 HRXIEBITFARFE
1.1 WS HL 58 S A I

RN T A T g TR B m At , LG &, PEAK S L, AR R A R B TS R, MBS Bl 1120427 —114°
14'N,34°16'—34°58" £, fEsh Wb P X K] FJg bR RAC R AU IX SR X B AR FAR X
ZHLIX B Tz X AR 14.5°C  AFE R 5 700—800 mm



21 WRIREE A BN AR X R VD (Riparia riparia) ) SLHESERE 3

ARMIFFE 4 Ab R VD HEE S AR RS B I8 R R A S N T ARG S £ 4 . B M (Populus tomentosa )
¥ (Ailanthus altissima) , MBS ( Salix babylonica) , ¥ ( Cedrus deodara) ,)” 7 *% ( Magnolia grandiflora) , &M
2% ( Prunus ceraifera) , A5 ( Fraxinus chinensis) , ¥ 9% ( Elaeocarpus sylvestris ) N K ( Artemisia dalai-lamae) , 74
¥ ( Humulus japonicus ) , 4+ i 5= ( Eleusine indica ) , %) 4 %2 ( Cynodon dactylon ) , & J& ( Digitaria ciliaris ) , %2
( Chenopodium album) 55, Hrp 1 S8 B8 A KA 1535 ( Phragmites communis) , i ( Elsholtzia phgmaea) , +
JRAT g WD+ Finge £

1.2 WRF=*

1.2.1  FEHbEIER = N
2014 4F 3—8 H  FEXBMN T 38 X 3t & B A5 T 4 ' il A

RV E S (1), 1 BRI T A 4 L0

500 m(34°44’ N,113°43' E), ZR48-E B ;2 5§ X A7

T =FFIL 500 m(34°42" N,113°39' E) ;3 SH X T - . :

P = FRP6 300 m(34°43' N,113°34' E) , Pi45 i k6 ‘ i Koc ol

TIRAPBLG4 SRXAL TP PYFRPE 1 000 m(34°48" N, - N e

113°30’ E) , PG4BT, A< | wle

122 HElcs o T Em
AR S R RS RS Y e T = =re g

W E 4 AL T A e

PEHCL AN 1 mx1 m BIREDT 72 4 AR5 10 m BYYE 1 ESERNESHRER

FEIBEALAE R 1A 1 mx1 m BFETT, XFPREFEJT AL Fig1 The distribution diagram of Sand Martin’s nest-sites
U LS Xt S 6 A4, #E 100 m YA EEE S IX BEEL
1A 1 mx1 m BIREDT L6 4 M7 10 m A5 BRI BELASZEIC 1 S 1 mx 1 m FXFIERE DT o M BB G BRI
FE T HRE B Br FFRERE KIS BT THREESE 10 A Sk AR B, R 7 5 6 BRAE O Y
S HREDK IG5 SR S 007 ik A HRE ) R L T DO P A B R 1A 2 mx2 m YRR,
TE 4 4 A 2 mx2 m BOBEARREDT , A KEETT 2 4% My 4 203 5 B bt 5 A 1 mx 1 m BYEEARE DT,
X BRAE 7 A B 7 HL B 13 DXl 0 A 3 s AT 28 ) A A T X P B R VD A H 0 a5, 100 m &b
S BEAE T rvs o5, % BEAE D (R Se BRURIRE T 4 ol 00 A0 o B8 AT o B R e 2% 5 3 A Sk A 3
Fo MR ESIRIEIEEN SORmras " SRS k.

MR = B A AR AR GPS E

BHIK I 545, F5 FEAE L .0 500 m 15 & & A B I K L SROK SR KR, A K TEIRAE S 1, 75 e
H 2,

REBE R EE (em) |, FH 1m K RFERE TS Y BEHLIEER 20 BRAEWEEA T | DL HSE Y A s

R % B (indiv./m®) |, iC SRR AL BB

MBE36BE (%), TERRE T BIRHAZE | BB 200 em BITHAAREL L) 2 em KB 0 SRAEM I o5 AR L,
THE IR

KPR FRARSET | - FRSA Ny o1 AbEH  TO D + HAY 3 Ab SO+ K IR 1, HE 4 R
2,

R (o) Hem HE i H DQL-8 BUML G L, e mARAR , m, P4, b, 3 AIRAE A 1.2.3 F1 45350750
A R YA, A IR 1.2 R 3, A BRI 3 IEIE R 0,

EE (m) K (m) AERE T AR EEAL , T S m B3 RO &



4 A E = 36 %

FEIE (mo. ) AL DTIR 4 40 VDG SLHE 0 FE BT TN TLIM i B B BETE 130 1) TR 58

TEREEE, DL BETE 10 m DA b i SR04 5 I8 A R 5 A B 25 AR, 43 31 %F <1 500 m (1 500 m—2 500 m 2
500—3 500 m 3 500—4 500 m Vi A2>5 000 m WA{EM 1,2,3,4 F1 5,

THURE, LIAE D7 bl 5 TG 3 R BE B g KA 23 %) >400 m  300—400 m,200—300 m,100—200 m
<100 m WA{E K 1.2.3 4 F15 9, H 5 GOmENTIR, 4 SO0 EE T, 3 GO h BT, 2 O R EE TR,
1 AT T
1.2.3  Hdasbp

AT BAE AL RS 73 A i SPSS 19.0 eS8 1. 4 7T 73 E PR 1A e T 5% R KR 48 O iy B K]
5 BRI LB S B i (RS PE . SRITASZAE A Mann-Whitney U 46560 3 47 55 DXRE 5 DX BEAE J7[R]
13 MR A 22 50 0 T 25 5 B 2 728 R (] Spearman AR 2 22 ] (AR S | BEERURH DG R 4025 ¢ 3 1 A
Wy2e s R B AR e A B A F 5 AT (stepwise discriminate analysis) 7 PATHBE /8T, Fr A £ FHAE 1
A AR (Mean+SE ) F7R,, P<0.05 N2 53

2 RS

2.1 ER VPRGN SR 1 B A D S0

B VD IHE ()R SRS I 5 B R A SR T b BT 2 SR TR O m A2 A MBI 1) T BT T BE s R 7 m A A
AR - TSRO P S0 o T L, SR SRR, IR TR 1 3—5 em, H 2 1) A2 8 m) A5 25 i T 1152
WAIBIE | Z0mi R hy 8L 3 B4R ((8.46+0.79) em, n=34) , 12 ((8.30+0.79) cm,n=34) , 1% ( (87.80+
11.97)em,n=34) , HEZ LKL ((11.25£1.33) cm,n=10) , 4 ((10.43£1.33) em,n=10) , HE 5 ( (9.99+1.33)
em,n=10), B ZELEPTEE TR D R ORE SR ZE NE BE ( Tachybaptus ruficollis ) . 27K X
( Gallinula chloropus) | F1%5 ( Egretta garzetta) (6 MARAL | Ba 20 AHSREL  HRHAE 20k 22 S5 3k D8 UL 5540
fh o VDRGSR IR AE A R WL S S R AR X S B TR ((14.34+1.23)m? ,n=15) , i
B IR 34 A/ m? . FERESAR X, IR K EE ((12.16£0.79) em,n=34) , HLiF T H [ ( (16.88+
0.79)cm,n=34) (Kl 2),

B2 EBFEDHRBESM(A)RENEDHEMI(B)
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F1 BORENHEFTENREFFELR( v +5E)
Table 1 Variables comparisons between nest—site samples and control-site samples of Sand Martin( x +SE )

A HHLAETT Xof HERETT 2R U K

Variables Nest-site samples Control-site samples Mann-Whitney U test r

/K #5545 Open water or not 1.50+0.04 1.50+0.04 12800.00 1.000
FEHEI R Vegetation height/cm 97.24+8.42 78.53+4.55 11109.00 0.041
FiW 9% E Vegetation density/ (indiv. /m?) 64.34+7.15 57.18+6.18 9515.50 <0.001
B 5 Vegetation coverage/% 39.99+0.25 39.44+0.22 11782.50 0.215
FJ5 Soil 1.75+0.03 1.74£0.04 12700.00 0.873
Y E Slope/(°) 83.78+0.35 72.24+0.60 2872.00 <0.001
Y17 Slope orientation 2.38+0.10 2.56x0.10 11700.00 0.165
A Slope position 1.41+0.04 2.53+0.06 3387.50 <0.001
FEES CLff height/m 7.54+0.13 6.82+0.13 9915.50 <0.001
FEK CIiff length/m 51.18+3.54 33.06+2.12 9283.00 <0.001
EEWE Cliff age/mo. 2.41£0.05 7.16+0.37 3540.00 <0.001
FFIABE Open degree 3.75£0.10 3.75+0.10 12800.00 1.000
FHLBE Degree of disturbance 1.94+0.06 2.31+0.05 9300.00 <0.001

2.3 HERERET RO BEAE T 25 5 G AR A 1) 3% 25 ) S 4

HEREFE 7 A BERE Jr 22 5 1 35 A8 ST Speaman AHICAM T (3% 2) o MM = FEDLE B SO BRE R
K RIS BRI TP 8 AR R AH DG 22 5 2 . FIATIX 8 AR s HEA T8 A0 FIN 4B, S B 3, 2
WA RN T B4 3 s i Wilk's N {E43 914 0.588,0.530 F10.406( £ 3) . FEHAIX 3 N8 XF [X 43 B VD e )
k55 AR SERERE 7 BTk 7 R ) AR e SR X T R RE 30 [T U5 B AIE 5 X5k A B2 e ) R 08 T I R i
i) 2 YD S B Y SRR R, 3 AN IR T A S RO 160 2HL TR SRR i) 0 50 [ 4 Rt SR UERA Rl 92.50% , i
160 20 % BEAE 7 1 ) 550 [T A 45 S R 2Rl 85.63% , B vEAL G LI 53] BRESCH 3 = 0.753 x5 (v +0. 681 x % +0.
288 T

R2 EVRENHEFESXNBEFTEEEXRY
Table 2 Correlation coefficients of the significant different variables between the nest-site samples and control-site samples of Sand Martin

MRS MR B S K I TR WE

éiibles Vegetation Vegetation  Slope CIliff Cliff Cliff age  Degree of Slope
Height/cm Density/%  position  height/m  length/m / mo.  disturbance /(°)
MBI Vegetation height/cm — -0.016 -0.112* 0.106 0.095 -0.045 -0.233**  0.156*"
FEHE S Vegetation density /% — -0.151**  0.668**  0.357**  0.068 -0.180**  0.356*"
Wi Slope position — -0.157** -0.256**  0.446** 0.255** -0.523*"
FEES CLff height/m — 0.769**  -0.068 -0.280**  0.489**
HE K Cliff length/m — -0.370"* -0.330"*  0.478*"
W% Cliff age/mo. — 0.055 -0.401**
FHE Degree of disturbance — -0.237 "
Wi Slope/ (°) * —

. * P<0.05, * * P<0.001
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Table 3 Consequence of the stepwise discriminate analysis of variables between the nest-site samples and control-site samples of Sand Martin

ARt A4 FK Variables FIH R EL Coefficients Wilk's \ F P

Y57 Slope position 0.753 0.588 164.334 <0.001

JEIY CLff age 0.681 0.530 117.036 <0.001

T4 Degree of disturbance 0.288 0.406 15.934 <0.001
3 g
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