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Study on Horizontal Gradient of Birds Diversity in
Winter in National Natural Reserve of Beilun Estuary
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Abstract: According to the physiognomy along the horizontal gradient, the birds habitats were
divided into beach, mangrove, shrimp pond, farmland and hurst and shrub in National Natural
Reserve of Beilun Estuary. The birds diversity in winter was studied using @ and f diversity index.
The result showed that the trend of bird diversity in different habitat was exhibited in this order:
hurst and shrub > mangrove >farmland >shrimp pond >>beach. From the beach to the hurst and
shrub along the horizontal gradient,the species between habitats presented a increasing trend. The
species in common were decreasing and the species of newly increased and reduced were increasing.
The result also showed that the discrepancy between habitats was increscent gradually along the
horizontal gradient.
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Table 2 « diversity measure of horizontal gradient
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Table 3 P diversity measure of horizontal gradient

AR YIE RAEY

Habitat Sﬁ(ﬁs Mﬁutgal gH) H) e Br By Buu

total species

gg&‘ﬁ 18 8 8 2 50 0.38 0.38 0.14
SEIE O o a6 ey om0y 1640, 58
b o8t VN6 g e T 400 Souen) 0. 87 Tolds
BB e s 190 120 156 oimal 054 U0cte

* WE-21 3R WE R 5 L0 AR 2 A B 5 40- R R OR 20 AR S U 0 2
ol A 398 5 MR- AR RN MR 5 AR 2 b A= B 5 AR - PR 3R R AR HE 5 4 A A 2
F A5

% B&M indicates the Beach and Mangrove; M&.S indicates the
Mangrove and Shrimp pond; S&F indicates the Shrimp pond and
Farmland ; F&.H indicates the Farmland and Hurst & shrub.

3.2.2 B B HHeh =T M I AR B
MRAER 3 5 Be T Br Hy FARKAE , AT Hh AR
HEBE Be 1 Br BIFEBARACH, WA 2.

201 rl.0
15} ki
0.6
ﬂ(' 10 “
L0.4
St L0.2
0 . — - " 0
WE-21 £1-HF IiF- A& -
B&M M&S S&F F&H

M2 KRS AR A KL
Fig. 2 The variation of fc and Br index of different
habitats

A Priw.f

M 2 AT L S, AR AR A 58 6] ) Be # B, B A
b R Y o SRR AT AR A U ) A B A%
Be 1 Br fELAAT 7R IRV AR BE RN B ik 4% 1 /ML =

Guangxi Sciences, Vol. 13 No. 4,November 2006

:




4 0 R AU 38 20480 A 88 0L 8 A 8 2 ) ) 25
/I o B4 1R A A 5 0 O S A B 2 ] £ A
R B, AR E T 10 Fh, i L4120 54
£ 70 68 21 B 490 o 5 SR % 3 /0N » R b DA 3% 16 g 490 ol
BT A 2 18 (25 S AT B/ o FER o M 15 286 X A B8
MR T, —E 2 HE E B R LS, BRI
YT 45 2 B T LS 85K 1L b T EL RS 3 1 ¢ R, 475
15 60 A — e FK 9 3 7, AT R B0 A 4 2 /8 40 T
WF PR B TV 2 19 26 ) MR 0 R ALK R 5 R
TEM BN B b 02 20 R AR L 280K 13 B AT DL FE
AHEBE A, HOREZE 5 3K 181 58 A 4 B2 24 0F 3 B2 10
7K 15 32 B R B A AT A Sk G T L R
LT PR LR T S L T LA ) Be A Br TR B 1Y
R A — B L B R 3 A 5 16 R 2 25 B
FOBCH HEAT R He 3 84 % 1 ) 7 X B 0 R ) A4
£ A b R BE Ak, BRI R X A A B o 49 o
A T — AN HLWS B3R . T Br F8 BN B 19
ol 488 1 % 20 £ 09k 0 4 1L Bk A 45 R St 1 F- 159 0 e
¥, B G B #5BOMVBR E LE B RS B —
Wilson[ §& I R[] #f HE St 8 204 Pk — 0 I 1 B0 4% 46
BOHEAT VPO A5t B 45 % A 1A B A % O 5 1 R4
A 0 , 7] B B RE 2 ST F @ 6 RE M, AR ML ST FAEA
A/ J— A BRI B4R 3L
3.2.3 B BHMAHMFTHIERFRE

B4R 3 i By 1 Basr BB AT
RIS By FN Bun HIHE B AL (B 3) AP 3 7T 1A
B By i Buuss (LI SAARAE AL IR 55 Be AN By (9728
AL P 2 AR 1

1.0 1.0
0.8 0.8
0.6 0.6

ﬁN i /\\ 0.4ﬂM”
0.2 0.2
0 0

W41 £1-F HF-4% R-R
B&M M&S S&F F&H

Bl 3 AFEASE By A Bun TR AE{L

The variation of Sy and PBux index of different

Fig. 3
habitats

At Py @ Pyy

I Jy Wilso-Shmida # $ 1l Cody $5 ¥ 2 4 5#
M 2 %1, M Bray-Curtis 3§ 3 #1 Morisita-Horn #§ ¥ &
FEALPE 2R B0, B AT Ge v 3 A R i w5 A W0 B O %, 3t
AFBZE , By A Prun (B K , B 2 HEVE AR/ T LA 24
By F1 Bun Kb FWEAERS , Be 1 B T Aib F S MG A . T 24
By F By KBV B ARAE T , Be A Br W4k F e {E . B By

J®AFE 20064118 H£1345 %4

T B 18 BARALE S LT T B T Be F Br 48 e
A 56T B JG LT B By F Bacn 18 HOTE R WL
V6 2 FEPE IV 245 8 0 T Rk A b 5 00 R O 4R
80— B0 YW T B B 15 2 By B B R HEAR B
¥ ZHEE I REFIE PR

4 itig

15 ] a Z2FEPE AR BN 15 26 22 B Y 5 K OF B
)28 AL AT 43, BB SR A R SR A b i) =F B BE L R By
=) BE Y ) I 3RE FE 43 B 45 B UE | A BT R £ R
. Shanon-Weaner #§ %t () ¥ 2 7K 86 B, 3%
BB ARAE A, LB A b R 3o 39 1Y L (H R 20 A K A B
WS REZHEERREBE, E—ERE LW T 8k
14 32 494 s B, BT AR BRI 12 26 B RE PR 4R BORR B R T A
WAL 5 28 ZAEVE RS BOME L L R S 2o
B R A HE LR . SHAS M LB L, 200
M FRBEEREL, MHEZARNGTHREEh
WA FUBEEESSLMES SME 52Kt
FE-HRSESB IR E IR . Fi, 4
WK E) Shanon-Weaner $5 %5 {5 %2 8 F 3 AH 46 4= 58 19
TRHH .

PIRI AR YL B 2 FEvE 48 B (o0 R 45 B
Bt i AR B0 AT LA R 48 8 BE R N 00 A B S R
PO () 1 7% b B i W #h 2 AR M FEAR BT, B
IR B, A P A [ i e 46 2500 78 4 52 B 58 4 A
K%, BB AT BT B W i S 0 P9 25 4 2 A W) #S) , B
WA KB BE , B ZFEVERR BOEE A | 52 Bt 33 1 )
Y R, B LA A 2 02 1 0 4 el
BRI Ul 20 ) o 528 T 184 22, A % M) 1 15 6 G AR
R S R R O R, 7E S 2 Y R 2 4
b R S 2 W eh K S o U B AR 5, 4 ) R AE AR A
IAAE B, 5 e Bl 288 U 49 b bk 5 41 A, BT A A A%
A 583 P B A AR RE A A BE R, B Z SR BOGR R T i
KAB . H 6T WL, Bl A 55 5 08 b A 55 47 76 45 9 8 A9
ER.

AR T AN () R P Y B 25 R A BOT B B 1 G
A e — By , B B B T A1 I A B 6 B AR 4L
T A8 Ak 1 3 R A S, BAIHA — 2. —oo
B A B S X P B A 5 A R AT I R , 0 & SR
Wit B 5 0 R ) 7 A T 722 A P 3 bl A — 3B, il R 1 B
B W E /0N 5 BV X B 0 A E AR Ak A S R R SRR
17 50k J T AR AN O W F (A7 AE 5 A i EL X 49 b
) 50 B R AE R AT 0 JBE i A L gl 4 72 e A i R 4

(TF#: % 315 W Continue on page 315)

309



¢, % B (LDHD [ T 3 Lt 80 5 L1 ). W3 406 1847 3 4 %
WF9%,1995(4,5) +245-251. :

(4] 2=, fX SCHa. 2B VLAR b Rl g 2L R I 40 B4 1k ity )
T L B W 9T [T ). ve R B 0 915 K 2% B R BL 2224,
1998,14(1) :64-70.

[51 vhatfh, bl ow Bt , o5 B 0. BE 5% R = Fh ¥ j% JLFh 40 4L rp
LDH [F] T Ff§ /9 b 8 [T, w8 5 08 K 2% . B R B2 R,
1996,19(4) :45-51.

(6]  FEXUME, 5888 3¢, R 2 5. We e B 1R i 404 LDH [/ T
fity G5 B HL UK #6434 (D). 3l 2 B 5, 1995, 16 (1) £ 31-
36.

(7] BESFE, ook ¥, R SR, %5, EA T F i R TR ).
Y2k ,2002,37(5) : 22-27.

[8] sk, BTSF 4 , A H AR 45, W S0 8 A ] 41 40 1% ) T
it (). o0 g U S8 K 2 2 4 . B SR B2 5 2003, 1 (4) £ 89-
94.

(9] WafE4s, 0 H Bt M THEE AR KN AIM]. K W #
AR R AL 51985 70-125.

[10]  FKRHFH - Bk A8 BEAK R 45 08 i 3t B A8 5 49 40 28 F 9
(1. 342 2% 7% ,1997,32(5) : 44-46.

(FHEG R FER)

(E4% 309 W Continue from page 309)
Ko BRIV I A8 A F S R R 2 ORI o X 1 R
A Z R P E4S R R — B,

WA AT R B, To e 2 W) F B00A S 35 50 B 45 Bk
8y # Shanon-Weaner $§ ¥, 76 5 fl4: 55 v, JE G #E &
Be/INAY o HE R R DR B T M O AR B ) AR AR A R 1
AR R — 8 73 S R 3 SR Ry 1 T4 A 56 . 4 3 38 3 4 et
6%, 24 b S R AR B MR b AR A AR W, A DS
b R 3R JBE A 9 B T 0L 2RI U A% PR, AR K
T T SR 3 MU b 1 2 0 R 2R 22 B 1 it A
BN BRI RS DX YA Y A — 4, 2
IO I 1263 244 445 1) 24 e Js B8 Sk O 2 36t 144 4 95 50 2
AR 9 JE A K 15 2 B R 2 S 05
16 ) A 2, ORI 0 B 10 4 R BE RO R AR % RTT i
Ul 204 5 8 7K 3 R B

ﬁﬁ:

B#MtLCToBRBAARRY R G ARP L
AR R A X #.

B % 30k -

[1] WHITTACKER R H. Evolution of species diversity in
land communities[ M ]//HECHT M K,STEERE W C,
WALLACE B, eds. Evolutionary Biology. New York:
Plenum, 1977 :1-67.

(2] FEMEIF BB HMBEESY —BHESESREM]

JEAFE 20065118 FI3KEFE4H

b5 o E IR B2 R AL 1997 :5-12.

(3] FEwkd, 3 EYl. AYEREQHEIESERM]. L.
o PR AL 1994 :1-67.

[4] KRATOCHWIL A. Biodiversity in ecosystems :some
principles[M ]. Dordrecht ; Kluwer Academic Publishers,
1999.5-38.

[5] MAGURAN A E. Ecological diversity and its
measurement[ M |. Princeton ; Princeton University Press ,
1988.

(6] &R M= MYYFZREMNEE SRR
W) ZHEYE,2004,12(1) :20-28.

(7] B, U, R ARV B 1L 4 3¢ W) Ik bk 400 e 2 8 0 3 B
BESM AT LD ). 4 AR AR 2% B 2 4, 2004, 24(1) 1 12-16.

(8] PEILOUE C. ¥4 B% (M. SR, #. 56 2 iR 4t
A AR AL, 1985 65-84.

(9] S5, XUANSR , X 35 W, A 9 T8 9% 22 % 1 0 B8 5 ¥
1B ZREPER W BE Dk ()] £ 2 HE1E,1995,3(2):
38-43.

[10] WILSON M V. Measuring beta diversity with presence
absence data[]J]. ] Ecol,1984,72(3):1055-1064.

(110 R B L S 3 - b s 4R R L b XA 00 % 2 1
FE N ) BEREYELT ] AR, 1998,18(1)
24-32.

(FAESHHE - XPRE  RIB)

315



