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BACKGROUND:

Vietnam is a developing country with about 80% of population living in rural areas. Food converted to paddy per capita increased 304.2 kg in 1985 to 324.4 kg in 1990 and 387.7 kg in 1997. While paddy per capita increase year by year but the prevalence of malnutrition is still 36.8% (1998). One of the main causes of the high prevalence of malnutrition, especially micronutrient deficiencies in Vietnam is poor dietary intake. The results of the available surveys in recent years showed that the Vietnamese diet is mainly based on rice and very little fat and meat. Rice contributes as much as 80% of the total the daily dietary energy intake of the Vietnamese population. The fat reaches only 50% of the RDA. The staple based diet places Vietnamese population at a risk of micronutrient deficiencies in the recent years. Micronutrient deficiencies have been a significant public health problem in Vietnam. A survey of 34,200 children under five year of age carried out during 1985-88 revealed that VAD affects 0.78 percent of this group in which 0.07 percent have significant corneal lesions, the data is 7 times higher than the WHO recommended criteria for public health significance. Another survey (1994) showed that Vitamin A status of children under five is still low. Their serum retinol level (<0.7(mol/L) is 12.8%. Dietary diversification is a promising and sustainable strategy to eliminate micronutrient deficiencies. To reach this goal, the strategies include Agriculture programs as well as program to promote VAC production (V=Vuon/Garden; A=Ao/Fish pond; C=Channuoi/Animal husbandry) are considered as solution not only to increase food availability at household and community levels especially protein and vitamin rich food include meats, eggs, fish, dark green vegetables fruits…but also increase in household income.

Based on the above analysis we carried out the project namely “Role of VAC Eco-system in control of micronutrient deficiencies in a commune of Red River Delta” in order to identify the role of VAC in the strategy of increasing both the availability and consumption of micronutrient rich food at household and in the diversification of diet and household income. 

MATERIAL  AND  METHODS: 

The Cross-sectional study focuses on 304 farming households was carried out during April to May 1996 in the commune of Cambinh district, Haihung province, a homogenous area in Red River Delta of Vietnam. The subjects were selected by systematic random sampling of farming household lists of commune with 5 persons (3-7 persons) per household. They consisted 105 households that developed VAC ecosystem [Developed VAC mean that capital investment, new technology, most species/cultivars (fish, animal, seeds...) used are those giving more products of high value] and 199 households undeveloped VAC production (group 2) [Undeveloped VAC mean VAC are exploited as usual]. A questionnaire was used to collect data from respondents who are responsible for control of household income and expenditure by. Household income, household expenditure, food expenditure, socio-economic data were obtained. Information of income sources, food production, expenditure patterns, food frequency of farmer household was collected.

RESULTS: 

1- Average income of household.

Table 1:  Average income of household by source by year

(Unit: Thousand VND)

	Household  Group
	Group 1 (n = 105)
	Group 2  (n = 199)
	P

	Source of income
	Mean
	%
	Mean
	%
	

	Total income
	Mean

Median
	13,123.8

11,370.0
	100
	8,235.9

7,645.0
	100
	<0,001



	Agriculture Income
	Mean

Median
	10,455.6

9,598.0
	79.7
	6,080.9

5,880.0
	73.8
	<0,001

	Salary and

subsidy
	Mean

Median
	490.2

0.0
	3.7
	335.8

0.0
	4.3
	>0,05

	Wages
	Mean

Median
	1,142.2

500.0
	8.7
	879.2

3.5
	10.7
	>0,05

	Other 
	Mean

Median
	871.4

0.0
	6.6
	922.7

0.0
	11.2
	>0,05


The result in table 1 show that the income generated from agriculture occupy 79.7% of total income of household in group 1 and 73.7% in group 2. (P<0,001). It mean that the difference in total household income between 2 groups is in fact  different in income from agriculture. Agriculture income source of homogeneous farming households occupy an important part in total household income. 

Table 2: Average income of household by source of Agriculture production by year

(Unit: Thousand VND)
	Household  Group
	Group 1 (n = 105)
	Group 2  (n = 199)
	P

	Source of income
	Mean
	%
	Mean
	%
	

	· Agriculture Income
	Mean

Median
	10,455.6

9,598.0
	100
	6,080.9

5,880.0
	100
	<0.001

	·  In the field
	Mean

Median
	4,429.0

3,900.0
	42.4
	4,188.4

4,170.0
	68.9
	>0.05

	·  Income from  VAC
	5,665.5
	54.2
	1,727.0
	28.4
	<0.001

	· In the garden


	Mean

Median
	1,659.6

1,120.0
	15.9
	386.1

250.0
	6.3
	<0.001

	· Animal Husbandry
	Mean

Median
	1,757.1

1,450.0
	16.8
	1,102.2

830.0
	18.1
	>0.05

	· Fish pond
	Mean

Median
	2,248.8

1,900.0
	21.5
	238.7

0.0
	3.9
	<0.001

	·  Gathering
	Mean

Median
	361.1

0.0
	3.5
	171.8

0.0
	2.8
	>0.05


The result of the table 2 showed that production in the field which is the main activity of the farmers contributed only 42.4% of agriculture income of household in group 1 and 68.9% in group 2. However, absolute value of income in the field of two group is similar (4,429.0 and  4,188.4 thousand VND). While income generated from VAC contribute 54.2% of agriculture income of group 1 and 28.4% of group 2. It mean that household in group 1 had income from agriculture and income generated from VAC 1.7 and 3.3 times higher respectively than household in group 2. 

In the component of family VAC, income from garden, fish pond and animal husbandry of group 1 is relatively equal (15.9%; 21.5% and 16.8% respectively), as for group 2, income from animal husbandry is main part contributing to agriculture income (6.3%; 3.9% and 18.1% respectively). Thus, could it be that when the components of garden, pond and animal husbandry are developed in a complete Eco-system and the activities of this component help another component brought about the equal development of the three components in this Eco-system. Therefore, brought about diversification of the diet of the household. The study results of Rudo Niemeiger (1984) showed that income, composition of the income play a more important role than the level of income.

The results in the tables 1, 2 showed that, for homogeneous farming households of the surveyed community the differences in total household income, in general and in Agriculture income sources, in particulars are the difference in income  in family VAC production. 

ROLE  OF VAC IN FOOD SUPPLY FOR HOUSEHOLD 
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Figure 1: Shared of average food expenditure from sources of Agriculture production by year 

The results of the figure 1 show that 74.2% of agricultural products of group 1 and 86.5% of that of group 2 brought in the family meal while products from VAC of two groups brought in the meal only 23.3% and 11.4% respectively. It means that about 80% of agricultural products are brought to market for increase income and for exchange. However, income generated from VAC household in group 1 is 3.3 times higher than household of group 2 thus self produced food for family consumption of household of group 1 is higher than that of group 2.

Food production in general and family production in particular not only increase income but also supply sufficient food for household.  

 Table 3: Average income per person from Agriculture production by year

	
	Income (Thousand VND)
	Group 1 

	
	Group 1

 (n = 105)
	Group 2 

(n = 199)
	P
	Vs

group 2

	Source of income
	Mean
	%
	Mean
	%
	
	 (Time)

	Agriculture Income
	Total

Sale

Consumed
	2,224.6

1,188.4

1,036.2
	100

53.4

46,6
	1,322.0

477.0

845.0
	100

36.1

63.9
	<0,001

<0,001

<0,001
	2.5

1.2

	In the field
	Total

Sale

Consumed
	942.3

174.3

768.1
	100

18.5

81.5
	910.5

181.5

730.7
	100

20.0

80.0
	>0,05

>0,05

>0,05
	1.0

1.1

	In the garden


	Total

Sale

Consumed
	353.1

252.3

100.8
	100

71.4

28.6
	83.9

51.3

32.8
	100

61.0

39.5
	<0,001

<0,001

<0,001
	5.0

3.1

	Animal Husbandry
	Total

Sale

Consumed
	373.8

304.4

69.5
	100

81.4

18.6
	239.6

183.3

54.1
	100

76.5

22.6
	<0,001

<0,001

<0,001
	1.7

1.3

	Fish pond
	Total

Sale

Consumed
	478.6

407.0

71.4
	100

85.1

149
	51.9

41.7

9.3
	100

81.4

18.6
	<0,001

<0,001

<0,001
	10.0

7.8

	Gathering
	Total

Sale

Consumed
	76.8

50.5

26.4
	100

65.7

34.3
	37.4

19.2

18.2
	100

51.3

48.7
	<0,05

>0,05

>0,05
	2.7

1.5

	VAC
	Total

Sale

Consumed
	1,205.4

936.7

241.7
	100

79.9

20.7
	375.4

276.2

96.0
	100

73.6

26.4
	<0,001

<0,001

<0,001
	3.6

2.6


The result of the table 3 show that self production food in the field for family consumption in group 1 and group 2 is similar (81.5%; 80.0% respectively). On the contrary, products from VAC for family consumption in the group 1 was 2.6 times higher than group 2. The produces of garden, animal husbandry and fish pond in group 1 are 3.1 times, 1.3 times and 7.8 times higher than that in group 2. 

Thus, Family VAC production increased food availability of the household and hence, brought about increase in food provided for the family meal. 

3.4   ROLE  OF VAC  IN HOUSEHOLD EXPENDITURE 

Table 4: Percentage of self food produced per total food expenditure of household per month 

          (Unit: Thousand VND)

	Group
	Group 1
	Group 2
	  P

	Expenditures
	Mean
	%
	Mean
	%
	

	Food expenditure
	By household

By person
	526.9

112.1
	100
	432.5

94.0
	100
	<0,001

	Self sufficient
	By household

By person
	357.6

76.1
	67.9
	288.6

62.7
	66.7
	<0,001



	Buy and exchange
	By household

By person
	169.3

36.0
	32.1
	143.9

31.3
	33.3
	<0,001


The results of table 4 showed that food expenditure from self produced food make up two third of total food expenditure of the household. Value of self produced food brought into the family meal is 76.1 thousand VND/person in group 1 and 62.3 thousand VND/person in group 2. The difference is significantly (P<0,001). 

Theses results show that, increase in food production contributed directly to increase food expenditure. Thus, while increase in income in cash decreases the percentage of household food expenditure according to Engel’s law. However, while income in kind increases Percentage of self produced food in the household meals increases. In this study, Percentage of self produced food in the family meals of both the groups is similar (67.9% and 66.7% respectively), although absolute value of total income, total expenditure and food expenditure of the household in group 1 is 1.5, 1.3, and 1.2 times respectively higher than that in group 2. 

Table 5.  Shared of average food expenditure per person by kind of food. 

	
	Group 1

 (n=105)
	Group 2

 (n= 199)
	Average

(n=304)
	P

	Rice
	Total                       (1000VND)

Self- sufficient      (1000VND)
	46.4

46.4
	43.3

43.3
	44.6

44.6
	<0,05

<0,05

	
	Percent of Self-sufficient (%)
	100.0
	100.0
	100.0
	

	Foodstuffs
	Total                       (1000VND)

Self - sufficient      (1000VND)
	24.2

13.8
	18.2

6.8
	20.3

9.2
	<0,01

<0,001

	
	Percent of Self-sufficient (%)
	57.1
	37.4
	45.4
	

	Vegetables
	Total                       (1000VND)

Self- sufficient       (1000VND)
	5.8

5.5
	6.0

5.2
	6.0

5.3
	>0,05

>0,05

	
	Percent of Self -sufficient (%)
	94.7
	86.6
	89.2
	

	Fruits
	Total                       (1000VND)

Self – sufficient      (1000VND)
	5.9

5.5
	2.8

1.7
	3.8

2.9
	<0,001

<0,001

	
	Percent of Self -sufficient (%)
	93.9
	59.8
	76.3
	


Food production of VAC provide 94-95% fruits and vegetables and 57,1% food stuff for family consumption need in group 1 and 86.6% vegetable, 59.8% fruit and 37.4% food stuff of group 2. The difference is significantly (P<0,001). 

Therefore, food production of family VAC leads to increase in food availability at household and hence increases food consumption at household level.  

3.5. FOOD FREQUENCY

Development of animal husbandry, gardening and aquaculture supply food directly to daily meals, and increases income through sale of animal products to buy cereals and other products for household, Toress E.B.-1984, Longhurst R.-1985, Florentino R.F.-1990;  Marsh-RR.-1994.

Table 6: Food frequency of the Household by kind of food and by Household’ group.

 (Unit: %) 

	KIND OF
	Group 1 (n=105)
	Group 2 (n=199)
	

	FOOD
	(1 time

per day 
	1-6 time

 per week
	(1 time

per month
	(1 time

per day 
	1-6 time

 per week
	(1 time

per month
	P

	1. Rice
	100.0
	0.0
	0.0
	100.0
	0.0
	0.0
	>0.05

	2. Corn
	3.8
	54.3
	41.9
	5.5
	55.3
	39.2
	>0.05

	3. Sweet potatoes
	1.9
	59.0
	39.0
	13.6
	65.8
	21.1
	<0.01

	4. Pork
	2.9
	73.2
	23.8
	1.5
	60.3
	38.2
	<0.05

	5. Chicken
	0.0
	21.0
	79.0
	1.0
	12.1
	86.9
	>0.05

	6. Beef
	1.0
	3.8
	95.2
	0.0
	3.0
	97.0
	>0.05

	7. Eggs
	2.9
	23.8
	73.3
	0.5
	26.6
	72.9
	>0.05

	8. Fish
	21.0
	73.3
	5.7
	3.0
	67.7
	29.3
	<0.001

	9. Shrimp & Crab
	15.2
	70.5
	14.3
	4.5
	67.8
	27.6
	<0.001

	10. Fat & Oil
	96.2
	2.9
	1.0
	89.4
	9.0
	1.5
	>0.05

	11. Beans
	0.0
	33.8
	56.2
	1.0
	45.2
	53.8
	>0.05

	12. Leaf Vegetables
	97.1
	1.9
	1.0
	99.5
	0.0
	0.5
	>0.05

	13. Other Vegetables
	26.7
	72.4
	1.0
	28.6
	70.4
	1.0
	>0.05

	14. Bananas
	3.8
	75.2
	21.0
	1.5
	53.3
	45.2
	<0.001

	15. Lemon & orange
	9.5
	71.4
	19.0
	10.6
	58.3
	31.2
	>0.05

	16. Papaya
	0.0
	19.0
	81.0
	0.0
	10.6
	89.4
	>0.05

	17. Other Fruits
	1.9
	52.4
	45.7
	4.9
	39.2
	55.9
	>0.05


The daily and weekly consumption of fish, aquatic products, pork and fruits in group 1 was substantially higher than that in group 2.

Rice, fat and oil, leafy vegetables consumption of both groups is very high (90% - 100%). As far as foodstuff, in group 1, there were about 70% of households that weekly consume animal products (fish, aquatic products, pork) and fruits, especially there were 21% of households that consume fish daily. While in group 2, there were only 53.3%, 60.3% and 67.7% of households that consume weekly fruits, pork and fish respectively. There were only 3% of the households that consume fish daily. (P<0,001). It mean that the higher food availability (fish, shrimp, fruit) in group 1 compared to group 2 leads to a variety of food groups and higher frequency of food intake in household meals. On the other hand, food accessibility (higher income) of the households in group 1 has increased food purchase in the market than the household of group 2. 

In brief, produces from VAC ecosystem contribute to increased food availability among households by increasing variety and frequency of food intake (fish, shrimp, fruit), on the other hand, contribute to increased household income by increasing purchasing power of the households. 

Conclusion: Households that developed VAC have higher income, food consumption and dietary intake of micronutrient rich food from VAC production than group 2.
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