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Spatial distribution pattern and sampling model of Oncomelania hupensis fausti Bartsch
in the low hill area along the Yangtze River in Chizhou city

HE Xiaoding, QIN Jinzhou, CHEN Xiaojuan, YUAN Meng, LIU Guihua
(School of Forestry and Landscape Architecture, Anhui Agricultural University, Hefei 230036)

Abstract: The spatial distribution pattern of Oncomelania hupensis fausti Bartsch was studied by using
methods for determination of spatial distribution pattern of biological population in the low hill area along the
Yangtze River, Chizhou city. The results were as follows: (1) Under the average snail density of 0.77/0.11m’, snail
density showed the regularity of beach > canal > paddy field > wasteland > dry land > bottomland poplar forest
land, and the snail density between beach and the others had extremely significant difference through ANOVA. In
addition, CV of snail distribution exhibited the order of bottomland poplar forest land > dry land > wasteland >
paddy field > canal > beach. (2) The spatial distribution pattern of snail showed the aggregated distribution in bot-
tomland poplar forest land, beach, wasteland and canal, which were uniform distribution and random distribution
in dry land and paddy field, respectively. More importantly, the spatial distribution pattern of snail presented the
negative binomial distribution which belonged to aggregated distribution in the whole study area, and its common
K-value was 2.1964. (3) The aggregation of snail was mainly caused by some environmental factors, and mutual
exclusiveness existed in the individuals. From the analysis result, snail density (2.8505/0.11m2) could be a critical
value which was used to discriminate its reasons for aggregation. (4) Iwao’s theoretical sampling models which
corresponded to 0.1, 0.2 and 0.3 about permissible error were set up and zero frequency model which estimated
the population density was also established.

Key words: Chizhou city; low hill area; Oncomelania hupensis fausti Bartsch; spatial distribution pattern;
negative binomial distribution; sampling model
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ET 1% (Oncomelania hupensis Gredler) £ 4 H A
MW . (Schistosoma japonicum Katsurada) FME—
Hh A S IR O AR AN T e g R R
KT ET IR I3 A WA (I FUAAR E T IR AR 28 2 ) HE L
WA, R “HE07 B st i
FGETE22 715 T AT WE 2 A1 IR B fe 2 0t 52 A
ETIRAN . ARRRAE, A B T IERf R T 1 s 1)
Fip S H, 24 ik, R ER R AT
BRI S I AT AT, (AN Z B AT
RS> A JF AR B — B S I3 A R 4518, W Neyman
S)Aii . Poisson 23 A 2510, i 6T AT IRAE AN R 37 3
AR B3 A A S T MRS AE AR (PRI v AR AR
8. AVEE AT NS S s B AR MR se 2 [R] 40 AT
RN 5 i BN RS A BTG RAF 5 DX AN 7] 1 3 )
FHR BRI ET WA 3 AT A =y B L DX Sl TR 1) s A4 23 A R
HERHIFE R ARGEAT THEIE, B AR B R O ER R
Fo 5 ATURI A A DL S SR e ST e S fl A L
AR A VETTAR AT M8 42 o) R i RS 1R 7 v B A
PR
1 #MRlERA®
1.1 R XH#ER

WX AL T, AT RE 116°38 ~
118°05'. Jb&h 29°33'~30°51" 2 [f), Hukbz: #8474
R, WAL, JEALE AR R R X, R
HERA, RIG DO, M KW, DU,
AAEIRA. —AFEEARRA 16.1°C, &AH (7
) A 28.7°C, A A (1 A PSR 3.1
C; LA 220~240 d Ai47; EFE/KE 1400~1700
mm, FEEFLE 6 H~9 H . ik iy m Ak,
MR, MR, R kg i, AR
TENETFIX o AR MR RO F AT X, D b
B A A [ AL O AT B ™ IR X 2, S
HUpg B A LAY BT TS K R A
TR T X
1.2 REHE
1.21 ¥, HFEMFEE  FETIREG m d
Wi 3 A SR ATHRE AL RO AR b 3 A
DJae AR TR S, R DR S A
PEARHL . S, e, S, YAIRFKH 6 R,
FEARFRPISTL A Hhrp 208 3 BT AR — 8
b, TR bR P I £ U B A M R
WA GE18 AN, MM AR, S, M,
S A B, FEHLIETR) 20 m <20 m, FEHLA &R
GeAn e 9 ANMFEDT, FETTIAUAN 1 mx1 m; IWER. 7K

FH N BED AT BeAE AT, FERT I 100 m, FEAT

RYABE 9 AMFES, BN 2 mx0.5 m. AT

7 )4 A R I i % .

1.22 ZFWAHpHRMNE  BEFIEREI,
COSPIFBE m"s m'=X +(5-1), ok x

B RE IR m), S* R 72,

(2) THh5: =87 X -1, 24 1< 0 N NI 504,
M =0 WEONBEHL M, 24 1> 0 B ) AR

(3) m'/m FekR: RISFRMEERE S P g
2 M m m < VA, 2 m m=1 I H
BEHLOAG, 24 m'Im > 1IN R BB A0 5

(4) Cy38h5: CSHYX-1)/X, 24 Ci<0IH
WA, M C=0 I RBENLAG, 24 Cy> 0 IR
R

(5) AR C: C=S4X, X4 C<1 KLY
GV, 2 C=1 B BN, 24 C > 1 BRI

(6) HL T K $880: K=X 2/($-X), 4
K<0 W R351 0045, 2 K—+oo i NN AT, 4
0<K<<8 W N RENAM,

5] 1 7 R A 56

(1) Iwao 1 m -m [V HHE": m =atpm,
X a 90 IS AR B A3 1 /N o AT R ST S5 40 B
FE: M o=0 B, DAIIFEARB S N A Y
o>0 i, AMAF RG], 534 IFEA RS b A A
B 2 a<<0 B, MATMEHT . g AFEAK
FlaSA K Y <1 W, AN M p=1
W, BN 24 > B, EESN.

(2) Taylor FvENM: 1g(S*)=lg(a)+blg(m), IF
MR F R B R SP=am®s M b< 1 W, W55 Fis
Y b=1 B, NBEHL AR M b>1 B, R .

RGN 34T«
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B, ¢ s BEE R e 0 E, DARRFIRZE (&
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FOVFiIRZE D=0.11 0.2, 0.3, F TSR, it
SRR T UGN ()R 111 %85 B P s B B A
124 EMERAHR  Gerrard ZHFHEFAIN,
m=Kc(Py"*-1), b m R P8 (011 m?) /A,
K S I A A3k KAH, Py R EFEARLE .
125 ZHFEAE S 54 B b5 5 Hr R A
DPS7.05 Zeit 73 #A4Fil Excel 3
2 HER5H
21 ARILHF ALEZBETIZS KR

1 A, MEH R AR, S, T, SR

Hi, VHUE. K 6 Bt R R B A AT R0 A
FTWE B SEHAME M AF 0.11 m® 0.77 Ho R[] - HuF)

B ET R A AA AR IR 22 5, DATRT T R -1
WP, H5 e - A ) (1 2 Ak B A
K (P<0.01), HARK/NE AT > 1% >
JKH > S > P4 > MR A AR . SR, A
AET IR AR A EE 0.11 m” 0~6.27 L, X T
TR R, HIRARE . R, 6 Rtk
R AR N BRI 0, 1y b BRAE LA M5k
0.1 m* 6.27 Ho phAh, -1 HUF S AT i2
AT SRR LA, DAMEHbAZ AR MR i s g i 57,
FEARAR S RHCH 214%, & T FIME (155%), HAR
5 FhRIAR e REONK BN MK IO Tt S, 7K
FH VA SR HE

x 1 TRELHHALEBMNITRS BRI

Table 1 Snail distributions in different land use types
AR SEIME (0.11m*) /R ARl (0.11m*) /H A R HU%
Land use type Mean Range C.V.
Medh A7 B AR Bottomland poplar forest land 0.23£0.50°® 0~2.09 214
5L Dry land 0.37+0.58"8 0~1.87 154
T Beach 1.84+1.96* 0~6.27 106
e Wasteland 0.60£0.89"" 0~3.19 148
V&) ¥ Trrigation canal 0.93+1.16"" 0~4.18 124
7K/ Paddy field 0.66+0.82"8 0~2.75 125
&M Total 0.77+1.20 0~6.27 155

VE: 28 1 SURIE N TIIEhRie it NG T AR 7B e 22 R 5, P> 0.05: NG F-RHA oM i -0 LS 7
BT ROR 2 R B E, P<0.05: NG TR F RS SR EMA SR 2 RS %, P<0.01.

Note: The data in the first line represent average + SD; the data followed by the same small letters mean no significant differ-

ence (P < 0.05); the data followed by the same capital letters and without the same small letters mean significant difference (P < 0.05);

the data without the same capital and small letters mean significant difference (P < 0.01).

22 TR EIHENE

221 RE LA ER GLTEREEIAF S
WA, THEH 6 R bR S 4T R SR R T
Febs m' s I. m'im. Cqv Cv KAl (WE 2). MEE
AL PSP (m® LUMERR, JA3E. i,
K MR AR, SRR FHEZ . BAh, B
M bR JTMEL S R SR R I AL >0,
m/m>1. C;>0. C>1, 0<K<8 4b, FHirh 1<0.
mim<l. C;<0. C<1. K<0, KHT I~0. m'/m
~1, C;~0. C~1. K>8, FKUIMEHHAHL, ]
W e, VARIPATIEA SR B, RRES
A1 17175 R 7K FE D20 590 25 350 50 43 A BB AL 534
222 ATHRZRE GAAFAE Rt D00 AT R
(K123 16 S Ak SR R 3B 45K, SR Twao 1) m"-m [7]
I3 AT Taylor FvENe m -m [R50 Bt LA
m (RAERD Fim CHARRD BEATMZMERDE, 13
[ 575 F m'=—0.2517+1.7134m, AHX R% R=

0.9902>R"""*=0.9172, L BEKF (P<0.01),
UL o 55 B WS BRER L b dB 7R T BRI R 1 43 At
fEo X 0=—0.2517<0. p=1.7134>1, F W42
AMEMATEHE R, HIHIEA R A R L . F)
FI Taylor ik W43 21 18] )7 J5 F2 1g(S%)=0.1703+
1.36311g(m), AHKZE% R=0.9866 > R*"*=0.9172,
IRIER B 7K (P<<0.01), I 1g(a)>0 (Bl 4
> b>1, %5 FR WIS BT X IR 1) 25
(1) 5341 Lk SRS i o

FIF A I A 83 KBRS o7k, THEA
A AL KAE (KD K 2.1964, 2 Ko, *=1.0685
<x00s5=11.0705, ZEFAREZE (P>0.05), KW
I AT AT K AR AR, RITA it
(SR E A S TR 20 s 17 o
223 ATHRERBE AT NH Blackith $2&H: 1Fp
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AMRE AT IR BRI . 2205, 6 bt
FIFHEAL M Eh 0.5904 <2, T4 R AL/ 1)
Wb AZ IR AT, T VAR A EARE N T
2 (W& 2). Prih, wrCLsImFTT AT IR 0 2R SR i
DN 32 B TR BEIA A R BT 5 E

(R=0.9948""), £iI%5, METIE% A H4E 0.11m’
2.8505 HIf, A=2. [k, 77LLK m=2.8505 1k H
VAT IR IR N s e, RIY m=2.8505 B, 1L
TREE RN ) e A2 FRAT AR S I SR B I S e, Bl
S FHET WA AN B 1 R AEAT N 5 R B 10 22 S Mk JL ) 5

RRETIEMORESRAR B (A D B8 (m) AT S i m <2.8505 I, RGN T AE S h T h0Lt
FAES, AT IIAR Y ) =0.6965m+0.0146 KB4
* 2 TRELHHFARBITIEREEER
Table 2 Aggregation indices of snail in different land use types
LRI FZE% Land use type m 1 m'Im o) c K yl
MiHb A7 B AR Bottomland poplar forest land 02916 0.0594 1.2559  0.2559 1.0594  3.9070  0.1886
FHh Dry land 02619  -0.1129 0.6989  -0.3011 0.8871 -3.3209 -
I Beach 2.9277 1.0862 1.5899 0.5899 2.0862 1.6953 1.2850
o Ht Wasteland 0.9141 0.3152 1.5264 0.5264 1.3152 1.8998 0.3729
V4 Trrigation canal 1.3640 0.4310 1.4619 0.4619 1.4310 2.1649 0.7233
7K H Paddy field 0.6740 0.0181 1.0277 0.0277 1.0181  36.1517 -

& 3 FRIEBEMAFREERSTIZRIEHAEL

Table 3 Theoretical sampling number of snail with different densities and precision

ANTRDRS BE (R A 4
Sampling number with
different precision

ETIBSERE (0.11m®) /5
Density of snail

FTHE2ERE (0.11m?) /A

Density of snail

AN [RDHS B Rl
Sampling number
with different precision

D=0.1 D=0.2 D=0.3 D=0.1 D=0.2 D=0.3
0.2 1711 428 190 5.2 329 82 37
0.4 993 248 110 5.4 327 82 36
0.6 753 188 84 5.6 325 81 36
0.8 633 158 70 5.8 324 81 36
1.0 562 140 62 6.0 322 80 36
1.2 514 128 57 6.2 320 80 36
14 479 120 53 6.4 319 80 35
1.6 454 113 50 6.6 318 79 35
1.8 434 108 48 6.8 316 79 35
2.0 418 104 46 7.0 315 79 35
2.2 405 101 45 7.2 314 78 35
2.4 394 98 44 7.4 313 78 35
2.6 385 96 43 7.6 312 78 35
2.8 377 94 42 7.8 311 78 35
3.0 370 92 41 8.0 310 77 34
3.2 364 91 40 8.2 309 77 34
3.4 359 90 40 8.4 308 77 34
3.6 354 88 39 8.6 307 77 34
3.8 350 87 39 8.8 307 77 34
4.0 346 86 38 9.0 306 76 34
4.2 343 86 38 9.2 305 76 34
4.4 339 85 38 9.4 305 76 34
4.6 337 84 37 9.6 304 76 34
4.8 334 83 37 9.8 303 76 34
5.0 332 83 37 10.0 303 76 34
2.3 $TIRIRICHIRAEE) H[Ll ﬂ—l] VAT R [ VR TR
SRR m=—0.2517+1.7134m [QFTHE DJ\ m

T, NH Iwao it il £ £ A A 2 5.

n=

FRSHIFES . % =1.96, D=0.1.0.2.0.3, a=—0.2517,
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p=1.7134 fAANA, wJ1FHIRHIAEAR A

D=0.1, n=28747 574 06
m

71.87
m
31.9
m

HR Fok 3 PRI, il AN DR BEAN [ 35
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WA o ETH235 R N 4F 0.11 m* 0.2 U, foiFis
754 0.15 024 0.3 BIHIFEEL S 50 4 1711, 428, 190;
ETHRRE R J4F 0.11 m® 10.0 2N, AVFRZER 0.1,
0.2+ 0.3 HHFEE 701 0 303 76 Fil 34,
2.4 §THEFSRRIRE

B TATIRAEWT T IX S 2 AT A3k KB 67 2053
fii, WAl LLMR HE Gerrard 2 4 & AR R 40 5L
m=K. (P75 —1), AETATIRRBE M B . W
K=2.1964 {130, WT13: m = 2.1964(R 4 ~1).
ARG ) FREARSE Py ok 0.5309, K3 m=0.7339
H 011 m»), SRR (5 0.11 m? 0.7727
FO AHRHR 2R 5%, PRl DUARH iZ AL 4
THET WP REI Y 2

3 MEHITR

T VLA e BT R R P B A B 0.11
m’ 0.77 JL, 75 6 Fh LA F AL th AT 12 () K/
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PR, HHE S A 5 R SRR R BT R 2 ()2
AAAER S 22 5, U] T VT 2 AT IR ) T 2 3R
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5 3R IE B BEARET IR L 1K) H o Sl i g vt A B,
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R BRI M A7 B Bt > 5 > g > 7K
HI > YR 5 > T, WA AR AT 0 32 11 28 JSORE S AE
H LA R IAE, RIETER AT AT 2257

WEHAZ P AR T e RNTA B (1T IR S
)3 A B R Ao A, J6 KRR 4 ME A B AR
M > IR > St > M SRR B R TR 5y

D=0.2, n= +68.51;

D=0.3, n= 4 +30.45-
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FEAREET, NICAHREG RS, Wik
FAEEL AT, 9Bl & R B0 162 4,
L AVFRZER 0.2 N F RS AL (161.52) HEA—
o B, wT BRI AR g il B T B RS
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TN K m = 2.1964(P; 05 — 1) i VT AR
ETMERIRE 1% B, USRS PO IR AT SR 1)
NGO, RO ETIRRT IR 2 . 1 2 R
IR AERT AT IR OB S AR RIS, IR 22l fi
ST R RARS O BRIRAIWIRNE, BRI ET IR
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Pt K -

BRI X TV X, ASBIFSUAT S X ET
BB A5 B0 I3 A3 () 45 18 5 A 2O 1 G T T
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JrU R TSI A R B G S, K vl g e
HEERNELZ —, RERNTIRE TEAAKD S
R R, BhAh, AT AT IR i A
543 pH i, bHTREE. LRI, &
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SR DRI LR I S MR TR 73 A1 1) I (0 s ] oy 22k
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