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Abstract; With the growth in wildlife tourism, research on the effect of human disturbance on wildlife has become an
important issue. Awareness of these effects should guide the management of wildlife tourism, improve tourist satisfaction and
promote wildlife conservation. This research reports on thetolerance of Crested Ibis to human disturbance in its wardering
stage. The trial was in the months of October and November of 2007 at the Crested Ibis National Reserve in Han Zhong A
manipulative experiment methodology was employed. The research demonstrated that Crested Ibis has a strong tolerance to
human disturbance at wardering stage. It is however, relatively sensitive to successive disturbance. The AD ( Alert
distance) was mesured to be 1.6 times greater than FD ( Flush distance) . The distances were (38.57 +14.01)m, (23.84
+9.45) m respectively. The One of the main factors influencing tolerance to disturbance was the colour of the clothes of the
subject. The Crested Ibis is more sensitive to colorful clothes. If the birds are more proximate to human buildings, the AD
and FD of Crested Ibis decreases. That is to say, the tolerance of Crested Ibis to human disturbance becoming stronger as
the distance to human buildings decreases. The Crested Ibis has a set-back effect to the road. Based on above research, we
advised that the minimum safe distance for a tourist to approach the bird should be a circular region of a radius of AD, In

the wandering phase the minimum safe area of the Crested Ibis is about 4700m’. Tourists should be prohibited from entering
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this minimum area and from wearing colorful clothes.

Key Words: Nipponia nippon ; human disturbance ;tolerance ;alert distance ;flush distance
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FIPK PR A A RTEAR /K H R R B, 2R RS 0 R B MR e AR B s, P30 XA RL X, B
KA 7K KEE i TR AIR SR A X REIE S X, o Kk b 555 X —3, 2R R W 3h
X AN BHE X S Y . SRR W AR R R T
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B B, 2 AT, & i — A BAR M. I T 150m 250, U BIEEE (1 25/15) 1 H AR
MEESRE, REE R, fEBAE R, A B AR R . 4 BB SRR
70 RSB, I H 1 H E IR B E F B — MREWI AR 3, 4 AR M Rt %
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1 N/ IR/ G 5 N 0 N/ IR/ a1 N/ 28 S5 IV 1 AN/ /s 58 VA 2 N/
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s EARA e SR W O 5 S A 10 B A T30 OB P 5 OB B
ERRAMAE e D OB 10 LT, DAV 5 2 PR T 5 R B B P KBS U R
1.2.2 G

FEREARSIATRFAE AR, A IR AR S B GBS AT E 5 A A, 25 e KB E 2505 , B
BEFR B R AR IR A -0 Xt A B S A 2 B S MBS, 36 T LSD ¥ AT 8 A/ N7 S B
B, TANAKTHRETITHAS KB KA I R E 5 % B AR IES 476 , F IR Mann-
Whitney UCTUR) Ko ZEARSCHESMIT o, k00 2 A0, 20 016 75 25 MRN8 0 43715 , TR . SR P 4 /0 Bk
(Kendall’s tau-b) S M1 AMHF , HuAvs B R 75 ( Pearson) IS AMHT o 7645 I8 T 5 K MY S AR B 50 G
B IR AT RIS TEE S BE AT . BT SPSS SEHHCHEA Excel $RPESEAR.
2 BRESH
2.1 RRTRBEARGERITE BRI g

i 1.7 2 B 1R R B R S )
(38.57 £14.01)m, Bt KRB A (E Jy (23. 84 £9.45) £ igmm_&ﬁ
mo SERIERTR S CHRIN 1.6 fredi. Rustene ¥ UL

II 111 IV vV VI VI VIl 44 Mean

%E 8 /I‘/J\éﬂl‘ﬁﬁﬁiﬁﬁﬁi( P =0.409 >0. 05) s <3 2 Groups
FIOR I3 1 T4 U TR B S T 25 500 s AR B B K
BEBS7E 8 /L) A5 M B 25 25 5% (P = 0. 007 <0.01) BT 8 A/ NIRRT

Fig.1 The contrast distributing histogram of distance among groups
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2-HEe UKRRETRER, NZRATH

F1 EREERCERLITHESR
Table 1 Alert distance and flush distance

SH ltem 131 BeAH ) M (m) R (m)
Groups Sample number Mean Minimum Maximum
I B AD I 40 41.73 £26.42 13.00 104.00
Alert distance I 40 34.17 £6.71 20.00 44.00
I 40 38.88 +£10.35 17.00 54.00
v 40 38.68 +4.36 32.00 46.00
\Y 40 39.05 £17.00 20.00 82.00
Vi 40 39.05 £16.97 20.00 82.00
VI 40 36.88 £3.92 28.00 45.50
Vit 40 40.18 +10.45 19.00 56.00
&1t 320 38.57 +14.01 13.00 104.00
1 KEEES FD | 40 22.98 +17.21 7.00 80.00
Flush distance I 40 21.91 +7.03 4.00 42.00
I} 40 26.85 +8.99 8.00 39.00
v 40 23.63 +4.67 13.00 31.50
\ 40 22.58 +5.99 16.00 40.00
Vi 40 22.58 +5.98 16.00 40.00
Vi 40 21.71 £4.99 13.00 31.50
Vit 40 28.46 +11.94 8.00 54.00
A1t 320 23.84 +9.45 4.00 80.00
U NTFIRER 2 A TH0RS AR RS R B B R 22 57 R2 HEFTENR
WABZE(P = 0.996>0.05) ;1 AT#sk2 ATHA Table 2 Analysis of variance among groups
SREL TR CRE B S 2 SR B (P =0, 045 > B8 Disanee v ! i
0. 05) . IR AD 7 1.031 0.409
T KEEES FD 7 2.843 0.007

T AR K I B AR B 3 X R B S B
ERMZERREEE (P =0.002 <0.01) ; IXKHKE
TR B A B R RS 5K BE RS M R 22 AR L B 38 (P =0.001 <0.01) .

*3 LSD S EHRERE
Table 3 The result of multiple comparison test (LSD)

2 Groups

I I i} v \ VI i VI
I — 0.608 0.062 0.754 0.847 0.847 0.542 0.008 **
I 0.608 - 0.018* 0.409 0.749 0.749 0.923 0.002 **
I 0.062 0.018* - 0.120 0.040°* 0.040* 0.014* 0.437
v 0.754 0.409 0.120 - 0.612 0.612 0.356 0.020 =
Vv 0.847 0.749 0.040* 0.612 - 1.000 0.677 0.005 **
Vi 0. 847 0.749 0.040* 0.612 1.000 - 0.677 0.005 **
VI 0.542 0.923 0.014* 0.356 0.677 0.677 - 0.001 **
VI 0.008 ** 0.002 ** 0.437 0.020* 0.005 ** 0.005 ** 0.001 ** -

* FIRFE0.05 JKFE FEFRBE; * = FXARFEO0.01 KFE FLEFWEE  + Significant correlation (two-tailed) at P <0.05; * * Significant

correlation (two-tailed) at P <0.01
PRI 2 R X AR R B R B S 22 N B3 (P = 0. 838 > 0. 05) 5 156 & 22 8 B M [ Xof SR S 4
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KEERERNERABE(P=0.242>0.05),

WRABAU TR TR = 1,80 =2, 300 =3 /KB =4; R = 1|, 88 =228 = 1,060 =2, #F7 5 1E/R Rk
(Kendall’s tau-b) SR AHK 4T, AR S ATLAFR H :

THALEG RESERIEE L ToAHKHE(r =0.000,P =0.996 > 0.05,i&[m T 1) ; R CEEILT
ToARFE(r =0.003,P =0.945 > 0.05),

PRI E K E P65 AR R E IR AR B3 (r =0.147,P =0.002 < 0.01) fHMHRXRRZEAK; 5
REGTCIEE AR R L B2 (r =0.158,P =0.001 < 0.01) fHAHRREA K,

*4 B-ERRURARERE R5 AXTHEFERREEERES. M CEBENEXRER
Table 4 The result of Mann-Whitney U test Table5 The correlation coefficients of human interference factors
Aol HE B TR HERS and alert distance, flush distance
X # Factors AD FD
THEF R R TR ES
FHeABK Mann-Whitney U 12795.50 12743.50 Factors of disturbance AD FD
Number VA -0.005 -0.068 FHAB MERE(r) 0.000 0.003
P(XE) 0.996 0.945 Number P 0.996 0.945
KZEHif The  Mann-Whitney U 10193.00 10000. 00 KEDiG FRERE(r) 0.147 0.158
colour of clothes Z -3.153 -3.388 Tfhelctﬁour p 0.002 ** 0.001 **
P(—XX%) 0.002 ** 0.001 ** ol clothes
A H 7 VoiceMann-Whitney U 12631.00 11834.00 7 Voice HRAREL(r) 0.009 0.054
7 ~0.204 ~1.169 P 0.838 0.242
POWUR) 0.838 0.242 * % fE0.01 K FBEMIK(WE) +* = Significant correlation
* % F/RTE0.01 KF L2ZFHKEE  Significant different (P < (two-tailed) at P <0.01
0.01)

R EE F SRR E RIS KA RMER A B2 (r =0.009,P =0.838 > 0.05) ; 5 RS REE R AIAH K
PEAREZE(r =0.054,P=0.242 > 0.05),
£ 6 BT B AR 3 T38| JE B s iR b O 1 R A L A PR R R BE B B BUUR BRAH R R A

(Pearson correlation)

R6 AXTHREFSRBERES R CEENEXRER

Table 6 The correlation coefficients of human interference factors and alert distance, flush distance

FH A F Factors of disturbance BRI T AD B GRS FD
P E TR The distance to main road AHERE(r) —0.143* —0.069
P 0.010 0.219
B JE B S Y HE B The distance to human buildings MERE(r) 0.237 ** 0.234**
P 0.000 0.000
F]jife il H Lo [ BE S The distance to center of travelling MR RE(r) -0.108 -0.061
P 0.055 0.273

* 7£0.05 /KF FBFEMAE(BR) ; * «£0.01 KFE EBFEMAE(BE) + Significant correlation (two-tailed) at P <0.05; * * Significant

correlation (two-tailed) at P <0.01

M6 ITLIF

B MA R £ B R RS 5 BB AR R 3 (r = -0. 143, P =0. 01) ; 5 H 05U CRE B M AH S 1
ABE(r = -0.069,P=0.219 > 0.05),

BRI S R A R B 5 U R B A SR L B35 (r =0, 237, P =0. 000) ; S5 HCHRER B AR R
MR B (r =0.234,P =0.000),

BARA R Bk b0 A BE B 5 B REE B RO SR B3 (r = —0.108,P =0.055 > 0.05) ; 5HARE
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FEE AR B2 (r = -0.061,P=0.273 > 0.05),

2.3 ORBGEMIEES S EEE GRS A G R

T EA T RBEHE IR 55 GRS B BURFRAHE R R IR AT DUA R B B B B 5 6B

BIAH R H B3 (r =0.572,P =0.000),

ME 8 FTLIEH, R 13.13% i H AR AR B
PeE B 5k A S T4, HAR KER /- B B, %
REERE, HE GE, BEEEE BE R (36.35 +
11.27)m, f/IMEH 5. 00m, i KB 78m,

x7T KAUEREESRCERNEXREE
Table 7 The correlation coefficients between alert distance and flush
distance

Wi H Ttem EREEE KR

AD FD
YH-4— Y N ¢ —;/\

R K FRRER 25 3% AR M e o
FAEE CGE, MEMALXTIMERLE —ENER AD P - 0.000
HEEREENAREE N, RITHEEYERN R MISEREK relative index(r)  0.572** -

FD P 0. 000 -

(159.33 = 129.20) m, & /ME K 4. 00m, £ KE K
450m, LN Fl—A AR A AT SR IR T AT
AR5, 5 — B KB BT B 29 {H D (24. 30 £6.43)
m, 5/ MEA 4. 00m, 5 K AE A 46. 00m, 55— fr CHE RS (H1E (23. 84 +£9.45) m, Fr/MEH 4. 00m, B K AH
2y 80.00m ) AH LL, e/ IMA S SME I TOH B 22 5%, RA 5 R B A B K (B F 80m [y 46m, 76— € 72
BE LRI T BARMAO S 9 NS T T 52 43 5 o

R8 RRUEBER.UVTEERERNFRCERSITRESR
Table 8 Descriptions of back distance, flight distance and second flush distance

* % 7E0. 01 /K b B EAR ()
(two-tailed) at P <0.01

% % Significant correlation

THE AT AT MEgC RSB MEREER fR/AME(m) R fE(m) HfE (m)
Behaviour after disturbed Number percent(% )  Relevant index Minimum Maximun Mean
[u] 35 Set-back 42 13.13% [B] 38 HE BS Set-back distance 5.00 78.00 36.35 +11.27
R (FERB F DT ) - .
Flush (in the filed of vision) 81 25.31% KATHEE Flush distance 4.00 450.00  159.33 +£129.20
(R H EF ST ) s
Flush after the second 81 N . 4.00 46.00 24.30 +6.43
. - The second flush distance
disturbance (out of the vision)
2.4 KR 5REEMRIER R R EIH 57 O %— kb s B SRR

The first flush distance The second flush distance

WHR MR ERIERE (Y,) R (Y,) A
g, AR MEAREREE SR EER,
11270 BUE ST , S BRAS 5832 1) D [0 U 28 500 o 1)
HAr &, BBILUT 458

MFE2 ~9 A, B AN EREITT R (R =0. 095
(+),P=0<0.01) EikFamwEE (R* =0. 082
(+),P=0.03<0.05) FERAMWEZ (R =0.056
(+), P=0.032<0.05) # 5| AEREEW L E, H
FRAMA AT S 5 2% B ) B B8 TE A 6, 2R B T8 Bk
AL TR ERERAR, RSB X AR TR E R RS . R ER IR M E B Ry & R IR E
REEARR T REEARR, , Tt BH SR RO AT PRl A — e RO M, W R s 8 s AR o

RIERETE (R =0.074( +), P=0.004 <0.01) FEA#E (R =0.086( +), P =0.04 <0.05) .F|
JERAHBER (R* =0.055( +), P=0<0.01) 5RBM 5 CIEB IEAIR, BT | AR KR e, RUIEHEET

100
80
60
40
20

N I [

/M Minimum 38K Maximun #J{8 Mean

BE B Distance (m)

B2 PR BRI L E T

Fig. 2 The contrast distributing histogram of two flush distances
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EXTARAG A IR R R R . AR BS B T CHE R B SR A R RS BSCR (B T AR, A AR B R K, R
B, PRI RS B E R R B R R TR . R IR B R IIE R M. PRAE SR M HR
(B BH) 5 R R A R AR

®9 EEFEAREMRES M CEENXRAREHAEEY
Table 9 The relationship of factors and alert distances, flush distances and significance of regression
K+ Factors R B (Y, )AD KBRS (Y,) FD
FH K (X, ) Number of disturbances — _
KZEHI (X,) The colour of clothes — R2=0.074( +), P=0.004 <0.01
7% (X3) Voice — _
BArME#4T 8 (X,) Behaviour R?=0.095( +), P=0<0.01 —
TR I (X5 ) Scale of colony - R? =0.086( +), P=0.04 <0.05
% (Xg) Number of egret — _
5% 55 (X; ) Number of hem — _
TP 353 (X; ) Vegetation coverage — _
BT B YIBEES (X, ) Distance to nearest hidden objects R*=0.082( +), P=0.03 <0.05 -
FIE BRI E B (X0 ) Height of nearest hidden objects - _
B ETFHEMBEE (X, ) The distance to the main road — _
B fE RS R (X)) The distance to human buildings R?*=0.056( +), P=0.032 <0.05 R?=0.055( +), P=0<0.01
Al H R (X13) The distance to traveling center - _
—: B HRAFHEZRL FTHH SR Related factors which are excluded in stepwise regression

3 itig
3.1 SZmREEX A TR R 32 P 2+

THRAB R, BP 1 AR5 5 2 A0 X AR RS B R B e CEE R 22 5 K. R K 7T Bk
RATE—BUE , RA S5 B X A BE , KRB A SR I X AL T IRBAR T Z 1, RIL B KRB
LR Eg ", Malgorzata D' % BUIK B 5 A B6H 41 B B 88 8 ( Platycercus elegans ) ) 36 i 72 4 BF 29 (flight
initiation distance , FID) fZWatk B3 , 24 2 NFEHT , IRECARSRE ) FID imtb 1 AFE K. MER—MRA%H,
WY BEE-8 (Strepera graculina) HEA F I H X FALSE, THABTHRMBEEE K FID TR EL W X5
AR ER — . RIH S, BV R E R, X R RS B i B Ay RIE R BB E R, HIEH
A REAR H TR DA X T I, 1R 2 MR R TR BR8P AT BE R 22 R B 2K, il Bk
BRI, B8 50BN E A S W BB T LR R . 75, THRABE EXHRRRE BEZ W,
A RERE VR B AR X AR S M E REEME L, X 1 ~2 MR5E k—EBED FTHAEEERAL
—7E M3 R

H AR MARIFE RS IR 5 HE R B i IR RS 2 IE ARG B R B I W IR B B A R RS SR R R
WD, it 32 PR BR , R W AR RO TEF 3 01 B0 B A, X JE R R TR B B2 PR . ] BB A LR AR REXT A2 TE
OB —E G REE R . FE b, REEEFG ISR R R0, R e R RABOEMAKHR R,
FHAEREE R, /R SR X EAT A X IE " BORAE K. B /MER F TEMER 5 HEMIERS U EE
SR, BRI IR HE KRR S £ THE T K, W32 EBN . RUIREERN T TEAH —E bl
L AR

AR AR TR Z R FZAFRRAmE RKEDT G RENACE BN 6+ 1150 5 mEu,
S OB € T LR AT €5, S AR B B B B A BB, X A TR 320 o AT R Y S IR 2
HEAR YRR AR A 65 J5 EIPREE BETE R ZURT EL , BRI T R BT AR TR A 52 1
3.2 ZREEX ALK THMIT 521

Xt FIEFEARBEGR MR , SR Z R U T TR SRETE S BB KK T AR
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/N —2E5] A B BT ARSI B 89 ; i s AT SRR TER R TE S X — SRR UL, il 5
#5522 A KR BRI 4 N 5 28X THR BT 32 1 , FEAnRRE7E K BE P B KB BN Tk o S2EXF AR
THA R A EHEE TR RS TR ES20 AR THRIHBORMTZ A R R, X AR
Lt B T HUAR BE A3 5 T S 3 S

AT FEEERR I ARG AR T BRI 32 I R B — 5 B3 BL v , 8 W A R e B 2 1
BEES R S0P IX, R L HOE iR B o r AR RS B AR B O (38. 57 = 14. 01) m, {5 KBRS O (23.84 =
9.45)m, 1E 8 N/NAH REEXF AR THMERIER TR E 2R, W ERNER B3, HEEE TR R
IR, SRR ERAT NG , AW H S 5, X RT3 Bt % e B R B B AU - W 2 AR A, 8
NNAR I CIERZR B E . B TR UEE 5K EE TR EZS , S MEH 80m FEKE] 46m, &
BIARRO X ESE M AR TR —E BB RN . KK REWS ( Podicep scristatus ) F) 1 CRE B HEE W N TR BE
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