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I. INTRODUCTION 

Science driven progress in agriculture in the last hundred years has resulted in technological operations 

capable of achieving lifts in productivity needed to provide adequate food energy for the world. During this 

push ‘Green Revolution’ increased the yield of staples and diets throughout the world changed, resulting in 

dramatic increase in micronutrient deficiencies. Micronutrient deficiencies impair the function of the brain; the 

immune and reproductive systems and energy metabolism resulting in learning disabilities, reduced work 

capacity and serious illness. Reducing micro nutrition malnutrition, the so called ‘hidden hunger’ has been cited 

as an important dimension of National Nutrition Policy designed to address the problems of malnutrition. 

Anemia and vitamin A deficiencies are also widespread, with anemia affecting over half of children 6 to 59 

months and pregnant women in the developing countries [1].  Vitamin A deficiency is a public health problem in 

nearly 80 developing nations: in these low income countries, more than 7 million pregnant women suffer from 

insufficient vitamin A[2],[3] .Over half of the prevalence of anemia globally is estimated to be due to iron 

deficiency[4]. Macro- and micronutrient malnutrition have lasting and devastating consequences for individual 

health and national development, as malnutrition early in life often leads to stunted growth[5], poor cognitive and 

physical development, and is associated with increased episodes of infection throughout an individual’s lifetime. 

In addition, maternal nutrition has a significant effect on nutritional status of young children: during pregnancy, 

small variations in maternal diets, particularly reduction in micronutrient content, can have a significant impact 

on fetal growth and development[6],[7], which will later affect the child’s growth potential and adult height[8]. 

Anemia during pregnancy also has significant carry-over effects on anemia and iron status of infants and young 

children. Moreover, dietary calcium intake is inadequate when compared to the recommended daily allowances 

(RDA) for India [9] contributing to stunted growth. These health outcomes will ultimately hinder development at 

a national level. Agricultural interventions to improve household food availability and dietary diversity are 

considered one of the most sustainable solutions to addressing these problems of high household food insecurity 

and malnutrition by increasing household’s access to diverse foods and consumption of micronutrient rich 

food[10]. Such programs can also lead to reduced household poverty [11], improved nutritional status of household 

members [12] and potentially empower women beneficiaries [13]. 

 

II.  METHODOLOGY 
Strategy: Establishment of Nutrition Garden as Community level strategic program  

Sample Size & Technique: 60 households (@12 from 5 villages) were selected through Purposive Sampling 

technique by screening 150 households based on their willingness and interest to establish Nutrition Garden in 
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their farm or in their backyard after conducting awareness program on the importance of vegetables and 

seasonal fruits in ensuring nutrition security. 

Venue: The study was conducted in the Operational villages of AICRP, Ranga Reddy District, Andhra Pradesh  

Intervention Period: 3 years (2008 – 09, 2009 – 010 & 2010 – 11) 

Impact Assessment: The impact of establishing Nutrition Garden in the rural households were assessed by 

conducting 24 hour dietary recall studying food consumption pattern before and after establishment of Nutrition 

Garden and the Mean nutrient intake of households’ consumption before and after establishment of Nutrition 

Garden were calculated.  

III. RESULTS & DISCUSSION 

 

A Baseline Survey was carried out in the 5 operational villages. A total of 150 households from 5 villages 

(@ 30 households each village) were randomly selected to collect data on the General Profile of the families, 

Major crops grown, Anthropometric measurements of women and children, Consumption pattern and mean 

nutrient intake.   

The data was collected, tabulated and subjected to statistical analysis. Mean, frequency and percentages 

calculated and reveal the following: 

General Profile of the family: Majority (75.3%) of the households in the five operational villages live as 

nuclear families with family size less than 5. Half (50%) of the households live in mixed houses while 38% live 

in pucca houses. More than half (57.4%) of the households had land holding of 1.1 to 5 acres. Majority 

(72.67%) were involved in cultivation as their major occupation. The major source of information is through TV 

(83%) followed by newspaper (35%). 

Major crops grown by the family: The major Occupation in the five operational villages is Agriculture. The 

major crops are Rice, Maize and Jowar under Cereals & Millets. Red gram and Bengal gram are the widely 

grown pulses. Spinach, Amaranthus, Gogu and Coriander are the Major Green leafy vegetables grown. The 

Other vegetables grown are Brinjal, Lady’s finger and Cluster beans. Carrots are the major crop grown under 

Roots & Tubers. The major crops under Nuts & Oil seeds are Sunflower and Safflower while Chillies under 

Spices grown in the 5 villages. Tomato is the abundantly grown fruit.  

Bench mark survey 

A bench mark survey was conducted to study the Nutritional status of 30 households willing to 

establish Nutrition Garden in the operational villages. 

Anthropometric measures and Classification of women by BMI: The height and weight of women in the child 

bearing age, pregnant and lactating mothers were measured and BMI calculated. Majority (60.7%) of women of 

child bearing age was malnourished, 26.5% were of normal BMI and 12.8% were either overweight or obese. 

Majority (87.5%) of the lactating mothers in the households surveyed were malnourished while 12.5% were 

found normal. 

Anthropometric measures and Classification of infants, children and adolescent girls based on Gomez 

classification: The percent standard weight calculated by measuring the weights and heights reveal that the 

mean percent standard weight per height of infants was 5.84 for 0 -6 months and for older infants was 10.3 for 6 

– 12 months. 

Deficiency symptoms among the family members: The commonly observed deficiency symptoms were angular 

stomatitis, spongy and bleeding gums, teeth carries and pale eyelids and palm. 

Mean food intake of the families: The mean food intake of cereals was 504.3+ 76.2g, pulses 11.3+26.9g, roots 

& tubers  44.2 + 27.2g, green leafy vegetable 29.2+45.4g, other vegetables 65.6+4.9g fruits 81.9_ 24.3g, milk & 

milk products 55.5+27.8g, fats/ oils 20.2+10.3 and Sugar 14.9+5.1g  per adult consumption unit.  

The mean percent adequacy was highest in cereals (120.1%) and lowest in milk (18.5%).  

Mean percent adequacy of nutrient consumption of families: The percent adequacy of nutrient consumption of 

families (per Adult Consumption Unit (ACU)/day) of the villages compared to Recommended Dietary 

Allowance (RDA) before establishing nutrition garden is presented in Table1. 
 

TABLE 1: PERCENT ADEQUACY OF NUTRIENT CONSUMPTION OF FAMILIES (PER ACU/DAY) OF THE VILLAGES 

COMPARED TO RDA BEFORE ESTABLISHING NUTRITION GARDEN 

No. Name of the 

village 

Protein 

(g) 

Fat (g) CHO (g) Energy 

(kcal) 

Calcium 

(mg) 

Iron 

(mg) 

β_Carotene 

(µg) 

RDA 
60 20 360 2425 400 28 

2400 

1 Khandawada 81.12 119.48 130.33 93.89 71.31 38.63 24.89 

2 Palgutta 91.48 109.84 151.16 106.83 77.30 35.56 132.46 

3 Malkapuram 80.35 117.96 116.20 85.34 91.80 52.38 36.28 

4 Kesaram 82.08 127.87 112.87 84.76 103.83 72.30 24.87 

5 Ibrahimpally 78.32 116.30 116.99 85.95 79.90 47.56 41.56 

Mean ± SD 82.7±5.1 118.3±6.5 125.5±15.8 91.4±9.4 84.8±12.9 49.3±14.5 52.0 + 45.6 
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The mean percent adequacy was observed highest in carbohydrates followed by fat. Rice being the staple 

cereal, coupled with daily consumption of Jowar by 86% of the households contributes significantly to the 

carbohydrate content. The mean consumption of visible fat was at a higher level as against 14g/CU/day reported 

by National Nutrition Monitoring Bureau Survey [14].  The adequacy of Iron through food consumption is 

reflected from the poor usage of Iron rich foods such as leafy vegetables mixed with protein leading to poor 

absorption of Iron. 

Impact of Establishment of Nutrition Garden 

The ease of the farm women in establishment and monitoring the crop in the nutrition garden was given 

top priority to encourage production and consumption of produce of the nutrition garden. The mean plot size of 

each established garden in the five operational villages in represented in figure5. 

FIGURE 1: MEAN TOTAL PLOT SIZE OF EACH NUTRITION GARDEN IN THE FIVE OPERATIONAL VILLAGES 

Mean food intake of the households after establishment of Nutrition Garden 

The percent adequacy of nutrient consumption of families (per Adult Consumption Unit (ACU)/day) 

of the villages compared to Recommended Dietary Allowance (RDA) before establishing nutrition 

garden is presented in Table2. 
TABLE2:     MEAN FOOD INTAKE OF THE FAMILY (PER ADULT CONSUMPTION UNIT/DAY) OF THE VILLAGES AFTER 

ESTABLISHING NUTRITION GARDEN 

Name of the 

village 
Cereals  Pulses 

Roots & 

Tubers 

Other 

Vegetables 

Green 

Leafy 

Vegetables 

Fruits 

Milk & 

Milk 

Products 

Fats & 

Oils 
Sugar 

Khandawada 390.54 21.42 29.34 69.73 22.73 69.48 106.36 16.95 22.76 

Palgutta 584.10 28.12 80.60 75.83 43.62 74.42 106.24 19.99 23.73 

Malkapuram 517.65 8.58 37.97 125.75 10.50 132.80 105.34 18.99 20.93 

Kesaram 497.45 31.41 17.19 0.00 61.33 20.83 79.15 20.78 18.12 

Ibrahimpalli 399.00 19.00 34.10 123.33 19.42 137.59 76.42 15.59 21.50 

Overall 

Mean+SD 
477.7+82.3 21.7+8.97 39.8+24.1 78.9+51.2 31.5+20.6 87.0+48.7 94.7+15.5 18.5+2.2 21.4+2.1 

Mean percent adequacy of food intake of households before and after establishment of Nutrition Garden 

The mean adequacy of food intake at the end of intervention period improved in Pulses (18.9%) followed 

by other vegetables (13.3%) and Milk (13.06%).  The mean adequacy of food intake per ACU/day before and 

after establishment of Nutrition Garden is represented in Table 3. 
TABLE 3: MEAN PERCENT ADEQUACY OF FOOD INTAKE OF THE HOUSEHOLDS BEFORE AND AFTER ESTABLISHMENT OF 

NUTRITION GARDEN 

Food Group Mean Percent Adequacy (%) 

Before After Difference 

Cereal / Millets 120.07 113.74 6.33 

Pulses 18.89 36.17 18.89 

Roots & Tubers 22.10 19.85 2.25 

Other Vegetables 65.61 78.93 13.32 

Green Leafy Vegetable 29.16 31.52 2.36 

Fruits 81.88 87.03 5.15 

Milk 18.50 31.56 13.06 

Fats & Oils 80.72 73.84 6.88 

Sugars 59.66 53.00 6.66 

 

Mean percent adequacy of nutrient consumption of families after establishment of Nutrition Garden 
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The percent adequacy of nutrient consumption of families after establishment of Nutrition Garden is 

presented in Table 4 

 
TABLE 4: PERCENT ADEQUACY OF NUTRIENT CONSUMPTION OF FAMILIES (PER ACU/DAY) OF THE VILLAGES 

COMPARED TO RDA AFTER ESTABLISHING NUTRITION GARDEN 

No. Name of the 

village 

Protein (g) Fat (g) CHO (g) Energy 

(kcal) 

Calcium 

(mg) 

Iron (mg) β_Carotene 

(µg) 

RDA 60 20 360 2425 400 28 2400 

1 Khandawada 84.32 75.90 112.53 88.50 103.42 58.57 74.99 

2 Palgutta 91.86 84.18 125.50 96.15 93.94 53.52 147.75 

3 Malkapuram 83.29 84.43 125.79 95.85 93.82 43.28 57.73 

4 Kesaram 86.84 77.85 109.30 83.41 105.30 78.00 137.19 

5 Ibrahimpally 89.17 85.31 118.44 93.26 101.82 61.35 116.94 

Mean ± SD 87.04±8.4 81.4±7.8 118.3±12.3 91.4±8.3 99.7±23.03 58.9±14.3 106.9 + 39.1 

 

 The decrease in fat consumption from 118.3% to 81.4% could be attributed to awareness programs on low 

fat consumption during the intervention period in the wake of dual burden of malnutrition creeping to the rural 

areas as well.  

The mean percent adequacy has improved in micronutrients Calcium, Iron and β_Carotene at the end of the 

intervention showed an increase of 15%, 11% and 55% respectively.  

 

IV. CONCLUSION 

 Improved consumption of green leafy vegetables and fruits from Nutrition Garden is a low cost 

sustainable approach for reducing micronutrient malnutrition in developing countries. The need to bring about 

behavior change communication in sustainability of right food choices and consumption of micronutrient rich 

foods in the homestead garden in rural areas is being reinforced at and again. 
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