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Abstract: The South-to-North Water Diversion Project ( SNWDP) is the key national water conservation project in China to
improve water resources and relieve water shortage in the northern part of China. The water intake of the Eastern Route
Project (ERP) of SNWDP is located in Jiangdu County, Jiangsu Province, which is a breeding site of Oncomelania
hupensis, the intermediate host of Schistosoma japonicum. The water diversion route of ERP will cross Baoying County (33°
15’ N latitude ) , the northern limit of the current distribution of the snails in China and then pass through regions where the

snails do not currently exist. In order to investigate the possibility of survival and reproduction of snails in their new
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habitats , two areas along the diversion route of the ERP, namely Jining City of Shandong Province (35°23’ N latitude) and
Xuzhou City of Jiangsu Province (34°21' N latitude) were selected as field study sites. A longitudinal study on the survival
and reproduction of the snails in the north was made using the quantitative techniques over a period of 8 years. Changes of
the gonads of the snails moved north were measured using a range of histological , histochemical , enzyme-histochemical and
electron microscopic techniques. The results showed that, the survival time of the transferred snails and their offspring in
Xuzhou was limited to a period of 8 years, comparing with survival time of 1.5 years for snails moved to Jining. The gonads
of the male and female snails were atrophied after being moved north for 3 — 6 months, while abnormal changes in the
histochemisiry and metabolic enzymes occurred. It is indicated that if the snails moved to the areas between 33°15’ and 34°
21’ N latitude, though the snails were able to survive in Xuzhou for a limited period, the snail populations decreased
gradually due to the decline in the rate of reproduction. If the snails moved to the northern part of 35°23' N latitude, they
can hardly survive. It is concluded that if the snails moved to north of 33°15’ N latitude, it is difficult to survive and

reproduce, and further create new snail habitats for Oncomelania hupensis snails.

Key Words: South-to-North Water Diversion Project; Oncomelania hupensis; distribution; ecology
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2% 1 % o By b — e R 3, A BRI B A HE B R AT RSB o B R IEATIR 40 IX A Tk 46 33015
DA Y WATREPTSER , o E TR A B A6 IX 15 1% B AT X R B — B, AU I
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1.1 SRS

EE R IL TR T4 IR I ARF T (64 35°23) ) AT 5 M (Jb 4 34°217 ) Ml S W82 &5, T
13579 % BURAE AT X, B TEST IR 3 4 s WE R VT SR BT (Jb46 32°107 ) 4 oot BR WLEE 5, 3% B 52 b 2 i %
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1.2 ##
1.2.1 47

S F4TIR SR 1 VT 9548 T AR TV , SCIR Al DA TR MR e v ) o I % e JAR 3 PR ek 4T R, Dk Y 8 31 355 BR
HISTIR (R <5 mm) ZEACH B T X AMMEE -5, &,

1.2.2 2%

S RS A 8 S48k 22 4L A 200 mm x 100 mm x 100 mm FIHELE , & I8 LUOHLTL k22 M, At 14 ./
25.4 mm B 120 71/25. 4 mm B HLE, BIREE —EE 10 om HHE TR Y HIRE .
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Fig. 1 Distribution of the breeding sites of Oncomelania snails
BT Jining; 2% M Xuzhou; 3 Baoying; 45T Zhenjiang; YT &R Jiangdu ; T 48 5375 b5+ 4% The northern limit of distribution of Oncomelania snails ; T
87555 &5 Breeding site of Oncomelania snail ; ZRZE THEH/K 0 The water intake of the Eastern Route Project

1.3 STRAF IS ME
1.3.1 &f

T 1991 48 9 A4, 8 REEAE 100 RLRsTIR (MRS )  AARLH RRSG, HIRES 30°
FIRAETE 3 MRIGH KSR, MR BN T 1/3 BEKH,2/3 fEKL L(E2), TiE®E3 ~A%
AN BRI 2 RIR%E, I 20 £/25. 4 mm 22 07 07 e 28 P9 ¥ 1, W SR BB ATUR , FH Mty ¥4 45 5 ST R 5T
S M AATIRSE TR,
1.3.2 %%H

F 1992 422 91,78 3 13540 DI BURGR TE IR 100 R (MEME&-2E) , EHRAE, ik b, 3 ~6 A,
HR% 30 d 120 §1/25. 4 mm SR FHIFBERMTRL 1 K FEMRIGE T 0B RARIRO0 . 7 i B9 5T UR B Tk B 3
R HRBN R . WESTIRTE L™ I &

5 A 3 A BRSGFTIR BT B9 Rl —HEBROP o , 20 A 65K 1 000 R FZEBAIRINE T HR 9 cm BYBEFFIN
T, A SHK K EAE 2 em, BEFIR (25 C) THME. M5 d ARERHLR, TR H R SRE 3Frb
FEIEFFMAEIK, REFKETEN 2 emo IEWEE 30 d, TR, BRI H B 740184 500 H, 705 BIRE
WIFRTRG. 5HEL20 71/25. 4 mm §LHHBREAT L RELFETIR, SHE BB (K >5 mm)
HE,

1991 489 J 78 3 1B AIBCE 2 MR, WE 200 RETIR (MEERF) BFF RS, 05T 1.2a 5
20 F1/25.4 mm 2 FEFLEEN R T, I ESIATIR, DARH AL ESTIBUIE ", SR 1.2a BO4T IR
FEEL
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B2 HFHREXZER

Fig.2 Placement of snail cages in study areas

1.4 JEBB4THRAEFH IR AH % S UL S BB UL RO R st WL A%

R 3 A RE(1991 4E 11 7)), 435I 3 N ERG THHUE HER , 3% 6 A J5 (1992 48 3 7)) i BUE MR
PIRRAE B STIBAR A S B SCHR ™ 7 sl se , U T 258, BB4TIRKE, 08 SN E, PR TR
PR FE IR, S BIVEUN T AL 3.

(1) HH*

B 10% /RO B R EE , Fa%aE U 5 HE 36,

(2) HEL*

B 100% ZBEFEE 6 h, BIA A YA, B RS0 7k 8RR (PAS K AT)

BT H A 60 C 1 mol-L™" i HCl #F# ' 60 min,4 C 1 mol-L™"fy HCl ¥+ 1 min, Schiff i&5] & 60
min, 7 " WHRBRGIKIE B K2R P bk, BIMEET W W DNA 240586,

B4 T s RS E R (4% VSR 100 ml in@ibs54 ¢) PEE 24 h 5, FRABEE A U
F SR E 100 C 5% = EEEBRKER S 15 min, HEF 70% ZEBEAKPEDE, 22 C 0. 1% 4 (Fast
Green FCF) B¢ 8 30 min, 55 T W] LA E 0 OB RRAHEAR) ER& 0,

(3) BEHLR L F

B A AL E E , I E T LEICA CM1850 BIpKR U1 A Bl (B E ™) Y&k 15 min JGEZESEY) B B
BRL 11 ] Bagiiifa R C E4LEg ( cytochrome oxidase, CCO) F1%, B8 il = B (lactate dehydrogenase, LDH) ;
Wachstein 32 @75 5° -#%EERE# (5 -Nucleotidase,5° -NT) ; 8t B Culling 31" 5B 7R 8 25 15%- 6- B BRHE ( glucose-
6-phosphatase , G-6-Pase) ; Nachlas 3"’ 5 7R 38 H14 [ 5 B3 ( succinate dehydrogenase, SDH) ,

bRt R EXFEKEG, BRET , 2% EERBUK, ~HEER , h RS R, SR A,

HEAT R R A BRI RN EY , 43 R PRV TH AL 3 K Ak 2 IR B fe B AE R B R 55
YE X IR R 43 6 /0 L B3R I B 20 SR MR R W AR i S 4TIR U A [R5 68, /R S PR M
Mo MIEEARMEER, T T 0 S NFH A=) JHEC) PEREE(+ +) BERHEE(+ +
+) SR+ + + +)  HETERENE, 3 MUERGEFEY R —EWE T f, R IBAS200 El& 7317
(f2E =) W =W )R .DNA 415 [ .CCO.LDH 71 SDH % 6 WISt K EE . F—I8Hall 20 R4TIBbRA, B —
FrABEULIN 5 A~ HRET , BUK B ()P HE VR E & .

(4) IR

B3 AN E R AR, B T A A, P TR G W in AR B T4 4 CHR K 2.5%
R EE 2 h, 2FEE BUKRIE RS )G, LKB @™EY) 7Pl (G l™) &40, BRBRGh A
BBRSE Ye/a , 76 OPTON EM10C/CR B3 5 e 5 ( FEE ™) T, A8 .
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1.5 JLEBLAETHRE B kAR

1995 4£ 9 | 78 2 MG (AR MAIL ARG T°) fixt Mg 2 51 B8 % , L g & RIB B A
B 200 REEVLIM R MR 3a 5956 3 AR (MEMERE) XTI IX (VLI 4ETL) IR R & MU 5 3 4F 56
3 RE7I2 200 H (MERES2E) , B kF L, MEFFIR)E, 8 12 S 40 I8 1 858, fi k4T IR, K RI4TIRSE
&, T EATIBRE 2,

[Eit, 76 3 MR HIHERES 1 R, ABLIL AR MEETLHF 3a 5 3 4184 300 H, 3
B 3 AR 20 7725, 4 mm L IHETREE NV L, ESFETIR, S 1HE BUREE , THEYNIR IS 2
1.6  JbRSAL QAT IR N I I L 5 JRk 2%

1.6.1 4718

SEETIR R VLR R TR AT IRAS AR M ST 3a S5 H05E 3 fUATIR , X IRETIR ROB R ATIR A BT 3
SESERYEE 3 fRETHR . PRIETE 13RI M4 = 9R T AN,

1.6.2 HARIMEHEH

AZZ 05 i R R AT X VIR R SRR e MR 4TUR , R BN I B MR e K 5,45 d IR g S, BRUF
SIHR G TRUE S UURE , 4385 i B 5, 28R B T = AL m R & B RK B B,

1.6.3 FHi:

A3 PIBUSL I STHE AN X R 4T IE&- 100 2, BT HRZ 15 cm WM, BLUB B MBS IE4TIBIE Y, #%
I8 4 ml HBIZE MPTIM AL AR MBI KIE K, ZR (25 C) BRITRREMET  BTB S5 EHWHE 1:5,
1:20,1:40 B LB BRI B9 H A MR B8y, Bk 4 h J5 , e 4TIR BB ERR T a8 FHF, 8 HE#
HLERATIR B B L, THRSTIR R R,

2 GHE
2.1 STERATFAERHE
2.1.1 47/

23t 3.6.9.12.15.,18 21,24 N AF G, \WWART TG FTIBSL T 73 54 14. 29% ,35.33% .83.33%
95.18% ,98. 84% ,100% ,100% F11 100% , YL 75 % M BLIZ 4T IR IE 1= 53 5 A 14. 51% ,16. 23% ,44. 68% |
79.57% \85.75% 86.24% 90.58% F176.73% , 53} M X VL7 EVT BEA4THRIE T3 LA, BRI E VL ARt 6
RIS REF AT B LI P >0.05) , Hft & it 2R M BAERE B&E (P ¥ <0.01) (K 1),

F1 STREFEAHERFERTEEL(%)
Table 1 Changes of mortality rates of Oncomelania hupensis snails with different time

LB 3IMA 61A 91MA 1244
Study area For 3 months(1991-12) For 6 months(1992-03) For 9 months(1992-06) For 12 months(1992-09)
5T Jining 14.29(25/175) 35.33(65/184) 83.33(140/168) 95.18(158/166)
M Xuzhou 14.51(28/193) 16.23(31/191) 44.68(84/188) 79.57(1 819/2 286)
$E{T Zhenjiang 3.66(7/191) 10.93(20/183) 15.38(28/182) 32.38(406/1 254)
koiivg2 b2 1514 181 H 21 1A 24 1 H
Study area For 15 months(1992-12) For 18 months(1993-03) For 21 months(1993-06) For 24 months(1993-09)
% Jining 98.84(170/172) 100.0(162/162) 100.0(164/164) 100.0(158/158)
#M Xuzhou 85.75(1 890/2 204) 86.24(1 711/1 984) 90.58(1847,/2039) 76.73(1790/2333)
$1IT. Zheniang 28.32(290/1 024) 30.68(301/981) 29.37(289/984) 31.58(576/1824)
2.1.2 &5

IR TALHRMIG 3 ~6 AR EX4TIR V3™ & 45k 15.93 HAf150.24 H, ML ETL R
69.16 K, ZRHAGAEFBEM(P ¥ <0.01) . IR TR EN 32.50% , TLHHM K 71.00% , XF
RIXTTIMEIT A 89.00% , 27 I AR R B& (P ¥ <0.01) o WIZRTF T ATLI RN SR LTS 25338 0
143.60% , WX VLIRMETL N 85.20% , 2R BA B EM (P 4 <0.01) (£ 2), 200 HETBH S 1a J5, 10
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B TAUAT 8 RIGIR, TLAERM Y 467 R S IR IX VLRI 848 358 2 4R IWAR BT T E LTI, thM oy 543
HLHHTLA 1248 H 2l XA RIX 257 82 (P 15 <0.01),

R2 STRIEEFRIIG~NE RN E IR H 4R RLE =
Table 2 Amount of breeding eggs, hatching rate of snail eggs and survival rate of young snails in study areas

3~6 AB™ME ; ;
LR No. broading egg BB YH Snail egg 4h2 Young snail
Study area between March JEHE JEALER (% ) RRAR%L FER(%)
and June (SD +S) No. hatching Hatching rate No. adult snails Survival rate
PFT Jining 15.9301+2.141 9 325 32.50 0 0
# M Xuzhou 50.244 4 £5.146 2 710 71.00 218 43.60
#YT Zhenjiang 69.159 1 +£5.467 5 890 89. 00 426 85.20

2.2 JLRSATIRARTE IR R H AL IR S E B S 1A
2.2.1 #HA%

TERETTATIR 2L /N3 SRR 0, A ERSEI R B & T BV 75 IR BRI, 20 X BT E#, AR
FEHENAFEZT GBI INML . T ILARGE T AL I N $TUR A SR R SR AR R B i SR 4IRS , B
BEMHELGTABUR , B R AT, JELALARSE TATIRE VAR (& 3 ~ & 8) .

57

el

B3 EIL$TIRSEIL(HE Jf, x200) B4 SILSTIRINEL(HE Jef, x200)
Fig.3 Testes of the snails fed in Zhenjiang ( HE staining, x200) Fig.4 Ovary of the snails fed in Zhenjiang ( HE staining, %200)

A5 FAHNRMETIREIL(HE R, x200) B 6 FEHHFTETIBEI(HE R, x200)
Fig.5 Shrinking testes of the snails fed in Xuzhou ( HE staining, x Fig.6 Shrinking testes of the snails fed in Jining ( HE staining, x200)
200)
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B7 ZERRMNETENS (HE 16, x200) B8 ZAFMTE T TR R (HE e, x200)
Fig.7 Shrinking ovary of the snails fed in Xuzhou ( HE staining, x Fig.8 Shrinking ovary of the snails fed in Jining ( HE staining, x200)

200)

2.2.2 HEYLEFIERE R

(1) /e TLIRETLSTIRSZ SLMEIR \DNA F25,CCO.5  -NT LDH ¥ {4, SDH & M8 IR T 7° Al
LI ERM STHRSZ SLVEJR \DNA &8 J% CCO.5’ -NT LDH F5 M X BRI 4T UR 4K, 1B SDH RIS M7+, X
BRI PILARSF TR E v B . LHRETLSTIRINENREIR A EH+EE,CCO.5° -NTLDH . G-6-Pase
EHERIE IWARTE TRV R M STIR IR R PR A & BB U A TRE(R3) .

£3 TREEBROAAUFERERUEREY

Table 3 Reactions of histochemistry and enzyme-histochemistry in gonads of Oncomelania hupensis snails

LB PAS #H7& X Histone DNA CCO

Study area 2, Testes B & Ovary B & Ovary 2, Testes 2, Testes & Ovary
BFT Jining ++ () +~=(Ld) -l s LD vt~k (L) o+t~ (L)
#M Xuzhou ++(1) ++~+() ++~+() t++~++()) +++ 4 +++~+(])
4T Zhenjiang ++ + 4+ ++++ ++++ ++++ ++ + 4+ +++t~++ 4
R Soud 5°_NT SDH LDH G-6-Pase

FHHLH) Study area 2, Testes B & Ovary 23, Testes & Ovary 23, Testes & Ovary

BFT Jining +(1) t~ (L) (D) At~ (L) +~-(]) +(1 )

#M Xuzhou +( ) ++~+() +++(1) t++~++() ++~+(]) ++(1)

$EYT Zhenjiang + + ++++~+++++ ++ + + ++ + + ++ + +

(1) - :PRYEBCRL; + :FRYERIBE; + + PEFEPERRE; + + + BORFABESRL; + + + + SRR

()RR ES B TR (L ) RO X BE TR,

(1) - :Negative reaction; + ; Positive reaction; + + ; Moderately positive reaction; + + + ; Intensely positive reaction; + + + + ; Most intensely
positive reaction.

( }): Compared with the control, the intensity of reaction declined; ( | | ):Compared with the control, the intensity of reaction declined

significantly.

(2) 8 FREIL SDH 4b, TLIRMETTSTIRZ FLFNGN & PAS 7 17 4 H \DNA ,CCOSDH . LDH HK B {5
BWET IR TR METIR (P 3 <0.01) T AR 5 T FIVLH 4R N $TUR 5251 SDH B IR B (5 7 T L7541
TLETIR(P # <0.01) (5R4) .

2.2.3 BHEWH

IHEISTIREXN ST EE, BN T 03k W, L3S — B TR ER S 2R R 6
T I AR 2 s R EERAR (1B 9) o LR ILARTE TRV AR M STIR S L RS 4 IR D , BB 76 R R B A
IR BB, 7 T W B, BEZ BRI, JLLOLAR B TATIRE 9 A8 (1 10, )8 11)
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F4 TRAFEBARCFNRBARNCIHTHREE(SD +S)

Table 4 Average gray densities of histochemical and enzyme-histochemical reactions in gonads of Oncomelania hupensis snails

LRI PAS 417 A Histone DNA

Study area 23, Testes B & Ovary B & Ovary 2, Testes

BT Jining 0.271 9 x£0.019 5 0.231410.0209 0.2775+0.044 9 0.206 9 £0.019 2
#M Xuzhou 0.336 8 £0.042 4 0.225310.024 2 0.317 8 £0.057 8 0.2336+0.013 1
$EYT Zhenjiang 0.3596 +0.028 8 0.335910.036 3 0.476 5+0.031 8 0.2554+0.019 6
TR cco SDH LDH

Study area 2, Testes & Ovary 2, Testes & Ovary 2, Testes
BT Jining 0.407 0 £0.048 9 0.2501+£0.022 7 0.704 5+0.101 0 0.3139+0.025 6 0.3501£0.0855
#M Xuzhou 0.394210.044 0 0.3148+0.026 3 0.563 0 +£0.086 3 0.3070+0.0350 0.476 0 £0.082 3
$EYT Zhenjiang 0.624 3 £0.071 8 0.3583+0.042 4 0.43191x0.043 5 0.422 4 +£0.098 2 0.550 8 £0.070 7

B9 BTSTIREAPET (%20 000)

Fig.9 Spermatozoa in the testes of the snails fed in Zhenjiang ( X 20
000) 000)

2.3 JEBARRSTIRALTS 3 Rt

LB RSB 2R TR 32 BRI 3 KT
R FEWREE TSR La G RO T5 FR AN 05 ZE VLI 4R
4 ~8a BOSTIBEIE R ST K 34.76% ,16.93% .6.17% .
0.74% 1 0; T 3 B X VLI SR ILETIRAF 15 F 5] Oy 71.
67% .68.38% 60.54% .58.42% 1 56. 72% o ILFHHEM
SXMXETTRAE R, 2R RAERBEF N
(P3#5<0.01)(F£5),
2.4 JLR AR AUETHR X O Hht ) 5 et

TR S5BM7rAILL 1:5.1:20,1:40 Lo Bl Gemt, 7T
RN T ACET SRR B R 53 5] Oy 14. 89% ,65. 96% N
62.22% , 3§ MR L 95 45 VT 7 1R 4T 4R R 3t & 43 3l O

B0 FRMETIREILARET ( %20 000)

Fig. 10 Spermatozoa in the testes of the snails fed in Xuzhou ( x 20

B FrrFeBsEumrET( x20 000)
16. 84% .56.25% iﬁ] 69.41% ’ %‘iﬁﬁ%ﬁ%‘ﬁ ( P ig > Fig. 11  Spermatozoa in the testes of the snails fed in Jining ( x 20 000)

0.05)(3%6),
3 itig

EAME X RARUK A TR SIS KSR LR R RT XY KRBT EENEAZHE, mEFENK
B3R K g e H/R B B FIE JHR W B 2 [ 95T SE PN /R 45 [ 1 3R K 5% 2 ER L R B A TR
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B REKEEERA X o HIRER , WAT T IR KRR O 8 R AR K s , B R ATIR K i W R B o
] 15 S XUBFAR A/ MRS R SE @A W KR T K AR R 2K, WTREK AN Y B, BT, KA TRERZEFHE
AR R iR SR AT R EEEE Y o Tie B KRERAT RO B AR LR B0 , AR % R e 1 4TI
FTIR RBOR MK R P BAR s 4y , HAE M BFE T — ) BRI, W0<0R R R 34, T
RE RRTIRE 70 K BR R IL 4 33°15 AR ™ o 4TURA 2 ST 5k Ak B 58 2R 7], TR B SR 7E K
EHERET , THUKY BGERREBEM B THBH 1R, B A MRK” KR L, ¥ BoP A £ E
R EETRY EROKRY ™ A KR TR RS AT B 8 T A R, (B8 % SR )
*H;é[ﬂ ~29] o

RS TR 4~8a RERETEN(%)
Table 5 Changes of survival rates of Oncomelania hupensis snails after 4 —8 years

4a Sa 6a 7a 8a
gﬁﬁryjﬁi After 4 years After 5 years After 6 years After 7 years After 8 years
(1995-09) (1996-09) (1997-09) (1998-09) (1999-09)
# M Xuzhou 34.76(236/679) 16.93(175/1 034) 6.17(61/989) 0.74(8/1 082) 0(0/1 041)
#YT Zhenjiang 71.67(693/967) 68.38(982/1 436) 60.54(1045/1 726) 58.42(1370/2345) 56.72(1 630/2 874)
X 221.0197 639.308 7 770.056 3 1024.674 0 1011.573 0
14 <0.01 <0.01 <0.01 <0.01 <0.01

F6 ALBAATEX B Fu R0 S B

Table 6 Susceptibility of Oncomelania hupensis snails for 3 years to Schistosoma japonicum

1:5M 1:20 1:40D
LRI B g BRR(%) BREK g BRR(%) BREK PR S BRE(%)
Study area No. No. Infection No. No. Infection No. No. Infection
infected positive rate infected positive rate infected positive rate
#M Xuzhou 94 14 14.89 94 62 65.96 90 56 62.22
47T Zhenjiang 95 16 16.84 80 45 56.25 85 59 69.41
X - - 0.1343 - - 1.720 0 - - 1.002 9
P - - >0.05 - - >0.05 - - >0.05

(1) 4T85 =M RR Y b)) the proportion of Oncomelania hupensis snail to miracidium of Schistosoma japonicum. for infection

FKALRAREL TRMNRILEKEBUK O AL T4 TR (T B 1L , 3 B E R MK TRTE I
A8 D SR BEAILES 33°15" LUK . TR, 7EB KL TR LM & 175, S BB K BETRY
B, [R5 B R IR X ERTA STIRE A SR M & vk T by &, 73605 T8 BB B TR 40 A X, A
T B R SR AT X Ak B IR T2 3™ > o Bk AL % R RAT B, R A T4TUR AR
BREVEKY 8, AR R— BASTIRY BB X5 , BEA A AR, B B TR AT X 4TI
& B R T REAK Y BUE R E Z R B M E R Y8R i BRI E KA T 4R , BEK IR 3l b3 T iy
#' . EAPIICRHEN , BKILA TR A T 13 SO0 B R 42 oy 2R B 0 1 3 35 B i A6 1K
TEHBRARKAES , B TR S ER TR BUR S5 808, B B ST IR ABOK X G A 8B s R,
B TR K ST 8 e g K IR 29542 T bk T W3y BOR B =  DTReSTIRAE A , B 72 1R K i 72
o, GTHE SR A K TARY B BN o (B TR IT A TR IR BOR B R AT X, B KL
7K 1 JE BRI VLM A STHRZE AR s Bk TR FRATL IR IR HUR AT X BEAALSS 33°15" LA X B9 4T IR E
MR B TS BISTIR AR BE K M TR Y R W) BB IR AR XELAHRRR o

NG — BASTIREERKY B3] 33°15" LA X J5 RET A A7 5+ S50, AT i B B /K AL AR R TR K
T2, FE5TIRAE 6 K B A B A, R A TALB 4R 8 57 1k i B AR AIRTEALE 33°15" DAL X iy 4E
FEHH, &R, 210 18 HJE, IR TWERFTIRILT Rk 100% , TSR RIF N 0, I $TIR7E
Jb4i 35°23" UL MELIARF . AR, $TIRE 9 ~24 MR G FET-RBEME (P 7 <0.01) , 75y
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2 IR RAB R R AR BE THE(P 1 <0.01) . 4TURAEFA MR MR 2 AL B
HA LTS IE R B, 4TIEALAE M 3 ~6 N A JS, M IR A T R 254, AR B AN IR A B F I BRR
FREEE ;25 BAEHEARENA RALB B SAEARE T AR XNBEEERERE L, W
SAERFNER LR ERAESEMENPRIIEN, BRTBERMNEBEFEE — ek, BEELEE N B
E T, A REEENE A, B, LS 33°21 X AE S 4TIB A 5 B4,

HFEHRMNET 24 MAJE, BARSTIBA G REMERH A B REK, BE R TR A FHEE, AT
H— 2 BRI RN AE T IR R T RETIR AR Z WG N AL 3R 5 s LA EAT , X i W B i) 5 i T3
b, AR AR M AR F 3 RETIRGRSE N M MR F AT, OB HB Z ILR G THITIE, &R, L%
METIBA:fF RBAERFEE T M, EBWNE T a8 2156 8 45, 4TIR AT, B EINRF T8, —FEHNLW
T, RHABZEHRMNE B AEFRRBAENIIBIIAELEN LT B B AT R MEN . LB ELHHRM
4T SETE X4 MK 58 7K o A SRR G SEBSIE B , A M A% AT B Xof il e s (T34R FR4e B It o

AT R, LK o E R R AL SR 35°237 LAJLHL X 31 R 4THRIE A AR X 5 Jh 4 35°237 ~33°15" 51 A4TH8E
EHAFRX ;3315 Dish X p4TIRE HA R X, SRR TR ZEEFX S TBRUAREFE. &5
FEEHEFX ATBEAREN LT, RAEF S EHNIZFE TR, EEENE T B

BT 24 M 3T BB A7 15 AOATURAE 2530 K PR b T AR OR B 2o LR Mt 9 2 etk , R /R 25 B /K AL TR 4T 488
BREIEEHAEFX TR PR —E i, 4TI R, — B RS IR A, 76 230578 B I R 5
RIEBIETEER . WAERKILARL TRARI S &R, 53— hne8 K 38 0 5 7 8 BRI i 2 ik,
LA BR 1 BRI 4T SR A K HE AR K B B R ERKETTE , ERK TRETHA 1B X B /K TR E, N
SRAL AT IR KR , FRIRAT IR % LA ATIR Y B ZE 5K TR FATRSTIRIEE B0 X, D N3 £TH8 W I 15
1, AR B KL AR 258 1T,
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Fig. 1  Distribution of the breeding sites of Oncomelania snails
Y57 Jining; 2k Xuzhou ; S i Baoying; 5T Zhenjiang; JTHS Jiangdu ; 5T 43 A7 1L F14% The northern limit of distribution of Oncomelania snails ; £]
BT AL Breeding site of Oncomelania snail ; 348 TF#EBU/K [T The water intake of the Eastern Route Project

1.3 4THEA A AT EFE SR
1.3.1 44f

T 1991 4£ 9 Aw), 7edg IR R 100 HSCI4TIR (MEMESF ) FAREk 22 3 BB 55 B IB5 2 30°
FARHIETE 3 B K SE L, LIRS IR + 1/3 Bk ,2/3 1k E (K 2) . fiEaE3 ML
BN BRI 2 HIR5E, F 20 F1/25. 4 mm 4§ 22 575 5 6 5 P VR -, W B 4 B0 AT 1, i o o 12 8 8 4T W5
EC HEATIEE T,
1.3.2 5y

T 1992 52 A4, 78 3 AN EG 53 BT BURSRIE IR 100 2 (MEMES ) FHBAE, TR B, 3 ~6 A,
0% 30 d fi1 120 £1./25.4 mm §ALZTERVEE AR 1 U, MRS T 4y B ak B on . 05 th B 4T 2 5 7 v 7
VR IR TE N AREERLTR . AT IR TR XY H P i it

5 Ay 3 A BUZETIR BT 7™ B[R] —HEIZRBH o, 4351 38 H 1 000 K8 B 528 B BB F BA%2 9 om 53R
H A K SR KR 2 em, BRI (25 °C) Pk, S5 d IR B 4002 10 S0 1 L2, IE4h
FEEEFRILAN B97K , AREFKIEA 2 em, FEWEZ 30 d, HHERILAR . BRI H 00 T4 4 500 5, 4 31 i
ISR TR o 5 A G LA 20 £1/25. 4 mm 22555028 VR £ , WO sE 23R4T, 6315 AUIZ (1K K > 5 mm)
&, _

1991 4£ 9 76 3 DG4 B & 2 M2, B 200 HATIR (MEMERF ) ISR TER 7, 4 51 F 1 .2a J5
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Fig.2 Placement of snail cages in study areas

1.4 JURSATIZ EFH IR A2 4L FEALEUL S R G H R

WiFe 3 A H G (1991 48 11 H) 4R3I 3 BRI R BUR MERZ, 503% 6 A1 )5 (1992 4E 3 1) FFEUS MEUE2,
TSR A THE AR AR 22 BB SO Jy B, s T 2255, R MR AT , 4 1 S L BB 82, Bk o6 TE WL AR
I TR, 43 BIFE I F 40T i S

(L) #ALR : ‘ ' :

B 10% /R AR B , BLA R 1 HE Jea,
(2) sk <

B 100% 2B ERE 6 h, W HLA M A YR, 2 SR ik B B (PAS SR o

Bt Bt A 60 °C 1 mol-L ™"y HCL %% # 60 min,4 °C 1 mol-L ™" HCI % 1 min, Schiff 5] 7§ 60
min, % VAR R AA/K TR S 25K Hh bk . AR T AT DL DNA B 205840,

B4 CHUA I SR (4% VSR 100 ml il bs5 4 o) HEE 24 h J5 , LA S DR, )

R B 5 B 100 C 5% =S RS RRK BB 15 min, FEE T 70% SEEAUK HEGE, 22 C 0. 1% P&k (Fast.

Green FCF) 442 30 min, 55 T AJ LR H O ZR B ER ) 2505 0,

(3) BgLH k2

BrfhRA R @ e, BIZ1E F LEICA CM1850 HUpKVR I R AL (AR E ™) ¥ vk 15 min [GAEIELEY] |, ZHE3C
R 1L ] B gl R C EALEE ( cytochrome oxidase, CCO) F1¥L R i & 1 (1actate dehydrogenase, LDH) ;
Wachstein 3" 5% 57 - WRHE (5 -Nucleotidase ,5° -NT) ; 2 B Culling 31" 5 75 % %5 1 - 6-BE R lfF ( glucose-
6-phosphatase , G-6-Pase ) ; Nachlas 3" i 7R 32311 i & i ( succinate dehydrogenase, SDH)

ARG R 2 XK ERYE, B ART, 2B BETER K , — PRI, Fp s st A, S AR

PEAT AR Uk RS SIS, 43 SR PR M VR T A B K B Ak 2 R B B e A R b iR 55
VEJTEEATBR RIS 43 32 FE/IN E B A R 3 s 8 A 78 R L D P S5 TR ) T 0 e, o PRI
MR AREEE R BRI, TG N 5 MR AT - ) B+ ) SRR+ +) BRI+ +
+) SRIAMEC + + + +)  BTEMEER . 3 DS ILY & FEALA IR — & B D) J, SR IBAS200 &5 4X
([ 7= ) W B )R \DNA 2% 1 .CCO \LDH F1 SDH 4§ 6 JHEFR I K EE(E . —F845 0 20 RATIRARA , 35—
PrAs BEALIN 5 ASHET , UK BEAE R P X EAE E &= UL

(4) BT R :

B3 AU TG HEIR AR, 8 T A B S A, B AL s A R B T4 4 CHURH 2. 5%
R EEE R P EE 2 h, & B E K R R A, T LKB @Y AL G i) SRR, B Rl A
WIS )5 , 78 OPTON EM10C/CR 3% 5 eh % (=) Fgs , H18 .
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