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Figure 1 Log number of thermotolerant coliforms/100ml at wastewater inlet and outlets of Beung Cheung Ek Lake, Phnom Penh. (Control site/pond: Boeng Samrong (Prek Phnov lake)

[image: image25.emf]4 4 N =

sample code new - FIELD MR LONG

END INLET

thermotolerant coliforms logarithm

7

6

5

4

3

2

1


Figure 2. Log number of E. coli/100ml at wastewater inlet and outlets of Beung Cheung Ek Lake, Phnom Penh. (Control  non ww site/pond: Boeng Samrong  Prek Phnov lake)
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Figure 3 Hanoi results: Waste water fed Aquatic plant/vegetable fields Hanoi: thermotolerant coliforms at inlet, outlet and end of fields (note some ponds/fields do not have natural outlets)
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Figure 4 Hanoi results: wastewater fed fishpond with combined aquatic plant  production:thermotolerant coliforms at inlet and outlet.
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Figure 5   Hanoi results: waste water fed fishponds:thermolerant coliforms at inlet and outlet.
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Figure 6 Levels of selected heavy metals in morning glory (water spinach) from Beung Cheung Ek Lake, Phnom Penh.
· Preliminary screening of 40 different elements showed generally low metal concentrations. Therefore, focus was on Pb, Cd and As which are toxic at low concentrations

· Ni, As and Pb concentrations were highest in plant roots. For all other plant parts no significant difference could be observed

Table 1 Lead, Cadmium and Arsenic levels in Morning glory (water spinach) grown in waste water ponds in Hanoi. 

	
	Pb 
	Cd
	As

	Water spinach
	
	
	

	Range (mg/kg w.w)
	0.033-0.205
	<0.005-0.046
	0.04-0.45

	Limit value (mg/kg w.w.)
	0.3
	0.2
	 

	Max. intake mg/(day*60 kg b.w.)
	0.21
	0.06
	0.13

	Max. intake of water spinach (kg/day)
	1.0
	1.3
	0.29

	Sediment 
	
	
	

	Range (mg/kg d.w.)
	30.3-82.9
	<0.032-0.288
	7.87-24.7

	Limit value (VN) (mg/kg d.w.)
	70
	2
	12


Table 2 Lead, Cadmium and Arsenic levels detected in fish from waste water fed pond, Hanoi
	 
	Pb (mg/kg w.w)
	Cd (mg/kg w.w)
	As (mg/kg w.w)

	C. carp muscle
	<0.032-0.151
	<0.0033-0.0992
	<0.15

	C. carp liver
	<0.032-0.334
	<0.0033-0.0247
	<0.15

	C. carp skin
	<0.032-0.131
	<0.0033-0.0171
	<0.15

	Silver carp muscle
	<0.032
	<0.0033-0.0293
	<0.15

	Silver carp liver
	<0.032
	<0.0033-0.0262
	<0.15

	Silver carp skin
	<0.032
	<0.0033
	<0.15

	Tilapia muscle
	<0.032-0.153
	<0.0033-0.0268
	<0.15

	Tilapia liver
	0.174-0.721
	0.2200-0.6838
	<0.15

	Tilapia skin
	<0.032-0.201
	<0.0033-0.0147
	<0.15

	Limit value 
	0.2
	0.05
	-
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Figure 7 Levels of Arsenic and Lead  in water spinach (morning glory) grown at different distances from the inlets and outlet of Beung Cheung Ek lake Phnom Penh.
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Figure 8 Levels of cadmium in water spinach grown at different distances from the inlets and outlet of Beung Cheung Ek lake Phnom Penh
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Figure 9 Metals in sediment from Phnom Penh:from inlet waste water feeder canal, BCE lake inlet and various distances to outlet of lake
Threshold limits for agricultural soils: Pb 70 mg/kg




                   As 12 mg/kg





     Cd  2 mg/kg

Detection limit for Cd:

           0.4 mg/kg

Table 3 Lead, Cadmium, and Arsenic levels detected in fish from waste water fed  Beung Cheung  Ek lake, Phnom Penh
	 
	Pb (mg/kg w.w)
	Cd (mg/kg w.w)
	As (mg/kg w.w)

	Catfish muscle
	<0.032
	<0.0033
	<0.15

	Catfish liver
	<0.032-0.064
	<0.0033-0.0097
	<0.15

	Catfish skin
	0.054-0.433
	0.0036-0.8705
	1.31-82.51

	Spineless eel muscle
	<0.032
	<0.0033
	<0.15

	Spineless eel liver
	<0.032
	<0.0033
	<0.15

	Spineless eel skin
	<0.032
	<0.0033
	<0.15

	Snakehead muscle
	<0.032
	<0.0033
	<0.15

	Snakehead liver
	<0.032
	<0.0033
	<0.15

	Snakehead skin
	<0.032
	<0.0033
	<0.15

	Limit value 
	0.2
	0.05
	-


Table 4 Gender distribution of HH members surveyed among the four cities
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[image: image2]Figure10 Household membership throughout the time of the survey (April 2004 – March 2005) 
Table 5 Age of AFPS Household Heads surveyed

[image: image3]
Table 6 Gender of  AFPS Household Heads surveyed
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Table 7 Education level of Household Heads by city and gender
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Table 8 Occupations of Household Heads
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Figure 11 Occupational Multiplicity of Household Heads
Table 9 Previous operation of AFPS (Aquatic food production systems) by other household members 
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Table 10 Prior work experience in AFPS before residing at current place 

[image: image9]
Table 11 Source of learning on AFPS
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Figure 12 Seasonal use (April 04 – Feb 05) of family and hired labour (total person days per household per week) in fish and aquatic plant production systems.
Table 12 Daily wage rates (US$) for hired labour for aquatic plants and fish farming workers.
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Table 13 Nature of access rights of land used for agriculture/ aquaculture by study city
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Table 14 Mode of acquisition of owned agricultural/aquacultural land by study city
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 Table 15 Proof of ownership/documentation of owned land
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Table 16 Size characteristics of plots of land used for the production systems 
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Figure 13 Average Yields of Different Aquatic Food Production Systems in Phnom Penh
Table 17 Average Annual Incomes of surveyed AFPS in Bangkok
1US$ 37.7 = Thai baht October 2004
	AFPS 
	                      Average annual income

	
	Thai Baht
	US$

	Nongpaongai Commercial morning glory production (n=56)
	157,734.00
	4,180

	Suanprixthai Water Mimosa – extensive canal based cultivation (n=20)
	4,798.00
	127

	Suanprixthai Fish Polyculture (n=27)
	68,233.00
	1,808

	Lumsai Hybrid Catfish (n=24)
	320,282.00
	8,490

	Lumsai Hybrid Catfish Seed (n=8)
	673,930.00
	17,867
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Figure 14 Average annual incomes (2003) of fish production systems in HCMC

1 US$ = 15,800.00 VND – October 2004

n= number of HHs surveyed with this production system
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Figure 15 Average income per household (2003) of aquatic plant systems in HCMC
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Figure 16 Annual incomes (2003) of different AFPS in Phnom Penh

Table 18 Categories of perceived threats to aquatic production systems in the next 5 years 
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