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Study of a new technique on the prevention of Oncomelania hupensis snail dispersal in the irrigation
schemes in middle reaches of Yangtze River XU Xingjian™ LIU Jianbing WEI Fenghua CHEN Wei DAI
Yuhai YANG Xianxiang PAN Qingshen ZHANG Wei XIONG Zhengan. “Department of Epidemiology — Hubei
Institute of Schistosomiasis Control ~ Wuhan 430079 China
Abstract  Objective To explore a new technique to prevent the dispersal of Oncomelania hupensis snail
through leading flood for irrigation by floodgate in irrigation schemes. Methods Hydromechanical and biological
were applied and to combine laboratory experiment with the field observation to form a new multidisciplinary
regarding snail biological hydraulics and technical line. Findings including characteristics of hydraulics and
biomechanics and move regulation etc. Physics parameter of snails were used to design and construct as well as to
exam the effect of facilities and rebuilt floodgate which could prevent the snail dispersal. Results Through five
years efforts the major achievements were found as 1 the method in testing the special gravity of snail and snail
eggs was determined. 2 the special gravity of snail was 1.8 +0.01 g/cm® and special gravity snail eggs was
2.29 + 0.01 g/em’® the classification method and classified criterion of snail size were made based on
geometrical characteristics of snail shell. Six special values indicating dropping and start speed of snail in running
water were obtained Five practical formula of snail dropping and start in water were established threshold value
and movement characteristics in water were observed and tested and move mechanism of snail dispersal in water was
also clarified. Based on the findings from fundamental research the facilities of precipitation pool for snail” and
“ leading water from middle level of water body” that could prevent snail dispersal were designed and rebuilt in the
endemic area. Through examination to these facilities the rate of precipitating and blocking of snails reached
100% . Conclusion The achievement of the study provided reliable theoretical basis for the rebuilt of floodgate
and to development of models that could prevent the dispersal of snail effectively.
Key words  Oncomelania hupensis snail dispersal Irrigation schemes ~Schistosomiasis

/ JRMC 1
2-12 “ " 912A1601
430079



2002 4 23 2 Chin J Epidemiol April 2002 Vol.23 No.2 95 -
23
1.
14
381 2 km
155 40.7%
226 59.3% 226
25 11.1% 114
1. 50.4% 87
38.5%
2 km 8 50
10 m 1
Excel ! 8 50
2.
%
3. 15 746451  3745.0  3709.0  99.0
10 m 12 1276486 22552.0 15357.0 68.1
7 35 200 1592.0 684.0 43.0
Excel 5 69 000 919.0 85.0 9.2
5 15 688 1386.0 541.0 39.0
4. 1 3 36 195 1651.0 1621.0 98.2
4 2 100 000 0.6 0.6 100.0
1 7679 1822.0 1088.0 59.7
5 50 2286699 33667.6 23085.6 68.6
2 * 1 =666.6 m
2.
6 3 16
3 600 cm 665 114
2 400 cm 60 cm 90 cm 13 538
104 L/s 107 em/s 80.9% 443
7 189
4 248 6
16 2
3.
8 7~9
5. 10 d 125 98
0.63~1.77 /0.1 m?
5
9 0.03 ~
6. 0.92 /0.1 m’ 5
93.48 kg 38 26



96 - 2002 23 2 Chin J Epidemiol April 2002 Vol.23 No.2
2 16 3
156
% t
3 7 7 100.0 t=0.4 P>0.6
28 18 15 83.3
17 17 14 82.4 3
39 37 27 73.0 )
28 25 14 56.0
28 9 5 55.6
97 48 25 52.1
4 4 2 50.0 .
53 47 21 4.7 L=m UH/W,
70 51 16 31.4 D
12 11 3 27.3 om K mm g
17 8 2 25.0 5 3
30 27 5 18.5 981 em/s” 7, g/em Y,
39 7 1 14.3 ~1 g/em® n W,
33 ? 0 0.0 cm/s v em?/s  m
11 1 0 0.0
538 336 157 46.7 L cm
U cm/s Gy
4. H
4.
1
633.9 292
189 64.7% 824.5 o)
11
3 10 em/s
L. 10 em/s
1.75~1.84 g/cm® 1.8+
0.01 g/em’ 2.25~2.33 o/
em® 2.29+0.01 g/cm’ 4
2. 10 em/s 10 cm/s
1 5
5 cm 6 20 cm/s
52 % 20 em/s
1.
l ~ ]_u 1“ ”
Wy =n/480 vx D*/h%% v, - v./7. &
] W=/ 7D*/2.4 h ¥, - Y/ 70 &
m W=~ 22D*/3 b = %/ 70 &
2
Wm=4+/ U*+1/2 C2x%/g* D*/3 ¥, - ¥/ 70 2&*



2002 4 23 2 Chin J Epidemiol April 2002 Vol.23 No.2 - 97

20 em/'s
S Q
Umax S > Q/Umax
2~3
e "
3~5m
2.
1
536
2
30 min “
1~0.07 m/s
500 96 %
3
1
2
1992
1:274 1:273 3
4

WHO. The control of the Schistosomiasis. Second Report of the WHO
Expert Committee 1993.11-12.

Xu XJ Fang TQ. Observation on collecting Oncomelania hupensis when
opening the sluices during flood season in Yangtze River. Kasetsart J

1988 22:251-260.

Xu XJ Fang TQ Yu CH et al. Relationship between sluicing for
irrigation and spreading of Oncomelania hupensis in Hubei province.
Kasetsart ] 1989 23:281-286.

Xu XJ Yang XX Yu CH et al. Experimental measurement of specific
gravity of Oncomelania hupensis and its eggs. Kasetsart ] 1997 28:471-
475.



98 - 2002

23 2 Chin J Epidemiol April 2002 Vol.23 No.2

5 Xu XJ LiuJB Wei FH et al. Specific gravity and dropping speed in

1995 7:360-361.

eggs of Oncomelania hupensis  a snail intermediate host of 10
schistosomiasis. Molluscan Research 2000 20:31-36. 2000 16:93-104.
6 11 .
1992 4:97-98. 2001 13:31-41.
7 12 Bolton P. Schistosomiasis control in irrigation schemes in Zimbabwe. J
1994 11:62-68. Trop Med Hyg 1988 91:107-114.
8 2001-11-20
1995 13:13-17.
9
© 31
2000 8 22.46% 107 77.54%
138 18
1 1 13.04% 120
86.96% @O 50 PPD 40
80% 2 6 15% 12
X 15 30% 18 5
PPD 2 I 2 1
@® 3 132 95.65% 1 s
@ ® 2 n 1 138 82 59.42% 56
2 1 @) 40.58% 3 3
16 023 1383 359
8.63% 552 39.91% 23 143.54/10
X 190 362 3.
203
26 37
2 138
861.26/10 @ 138
136 98.55% 2 84 54
1.55:1 ¥*=3.06 P>0.05 ®
46 ~ 65
58% @ 132
95.65% 4 1 97
70.29% 33 23.91% 6 4.35%
1 ® 9
1
675000

2001-08-13



