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ABSTRACT
This study was conducted to find out agricultural production diversity and household diet diversity 
in farming households and examine their statistical relationship. Data on production, consumption, 
and socioeconomic factors were collected from the cross-sectional survey using the semi-structured 
questionnaire in 2018, in which 120 respondents (60 from Kailali district and 60 from Syangja district) 
were interviewed. Agricultural production diversity was defined from species count for each household, 
and household diet diversity was obtained from dietary diversity score (DDS) using 12 food groups by 
the FAO in preceding 24 h recall period. Data analysis in the SPSS showed that the average species 
count of each household was 11.79 with average crop and livestock count of 7.95 and 3.88, respectively. 
Average DDS was 7.7 with minimum value 4 and maximum value 10. Agricultural production diversity 
and household diet diversity were positively correlated (0.249, at 0.01 level). Household diet diversity 
was positively correlated with size of landholding and size of kitchen garden. The consumption behavior 
shows that 100% of household have consumed cereals, 75% have consumed milk products, 52% have 
consumed fruits, and only 21% of the respondents have consumed meat and egg in the last 24 h recall 
period. Percentage of household consuming milk and milk products were higher in Syangja, whereas 
households consuming meat, egg, and fish were higher in Kailali. Wheat items were major alternative 
staple food in Kailali, whereas maize, millet, and wheat items were common alternative staple foods in 
Syangja. This study suggests that diversified agricultural production system is a promising strategy to 
provide diversified diet and ultimately improve food and nutrition security of farming households.
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INTRODUCTION

Nepal is a South Asian agrarian country where more 
than 66% of the Nepalese population are directly 
engaged in agriculture, and agriculture sector 
contributes to 27% of national gross domestic 
production.[1] With this background, agriculture 
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has the potential to affect food system of Nepalese 
people as a major source of food and income. 
In Nepal, majority of farming families reside in 
rural areas and depends on subsistence farming 
for food; hence, agricultural production in farm is 
reflected in their diet in plates.[2] Diverse nutrition is 
obtained through diverse food system, and in turn, 
diverse food system is possible from diversified 
production system. Studies in the past in different 
countries, including Nepal, have found a positive 
and significant relationship between agricultural 



Sanju, et al.: Comparative study of agricultural production diversity

AEXTJ/Jul-Sep-2019/Vol 3/Issue 3 166

production diversity and diet diversity.[3-5] Moreover, 
agricultural production diversity have seen as a 
promising strategy.[6,7] Agricultural innovations 
such as introduction of improved food crop species 
in farm through breeding such as biofortification 
have the potential to improve nutrition and health of 
the consumer.[8]

In Nepal, national household food security is only 
48.2%, whereas, in rural areas, the percentage 
is only about 38.8%,[9] and only 40% of farming 
households are fully food secure (agricultural 
census 2012). The prevalence of undernourishment 
is 8.1%, child malnutrition is another serious issue 
where stunting is 37.1%, wasting is 11.3%, and 
underweight is 30.1%.[10-12] About 17% women of 
reproductive age have chronic energy deficiency.[9]

In such critical situation of malnutrition study 
of variables determining dietary diversity assist 
to design a holistic as well as realistic approach 
to address the malnutrition and food security 
problems.[5] Moreover, in other ways, household 
food consumption, diet quality, and diversity are the 
one among four dimensions of food security; hence, 
the study of intra-household food consumption is an 
important step toward improving food and nutrition 
security.[13]

METHODS AND METHODOLOGY

The study was conducted in Kailai district 
geographically situated at latitude 28°22’–29°05’ 
North and longitude 80°30’–81°18’ East and 
Syangja district situated at latitude 28°4’60 North 
and longitude 83°52’0 East of Nepal in 2018 
through the cross-sectional survey design using 
the face-to-face interview technique. Convenient 
sampling method was followed where a total of 
120 households were interviewed each 60 from 
Kailali and Syangja districts by the semi-structured 
questionnaire. Primary information was obtained 
from field survey while desk study of publications, 
National Living Standard Survey reports, District 
Agriculture Development Office (DADO) and 
other national and international organizations, 
books, research papers, journals, articles, etc., were 
the source of secondary information. Agricultural 
production diversity was obtained from the crop 
and livestock count of each household, and dietary 

diversity score (DDS) was used to obtain household 
dietary diversity.[3,14] DDS was calculated from the 
sum of a total number of food groups consumed 
by the respondent household out of 12 in the 
last 24 h recall period according to the FAO 
guidelines.[15] Then, data were coded and analyzed 
using the Microsoft Excel and SPSS 16.0 model, 
descriptive analysis, The Chi-square test was 
conducted for the study and analysis of dependent 
and independent variables.

RESULTS AND DISCUSSION

Sociodemographic characteristics of 
respondents [Table 1]

Size of average landholding of the household 
was found to be similar. However, households in 
Kailali had a larger size of kitchen garden than in 
Syangja. Household having permanent residency 
was higher in Syangja than in Kailali as the study 
area, i.e., Attariya in Kailali is in the phase of rapid 
urbanization encouraging migration of people from 
hills to lower plain areas. Education level of female 

Table 1: Sociodemographic characteristics of respondents 
Characteristics Kailali Syangja 
Gender (%) 

Men 25 65 

Women 75 35 

Average age (years) 39 48 

Family size (No.) 6 5 

Residency

Permanent (%) 83 98 

Migrated (%) 17 2 

Size of landholding (Ha) 0.21 0.21 

Size of kitchen garden (m2) 137 102 

Number of the growing 
season in lowland

1.52 1.2 

Structure of household 

Cemented (%) 82 48 

Stoned (%) 18 45 

Mudded (%) 0 7 

Membership in 
cooperatives (%) 

57 57 

Membership in banks (%) 90 77 

Monthly income (Rs.) 25–50 thousand 25–50 thousands 

Distance to nearby 
market (km) 

1.5 2.8 

Household diet diversity (No.) 7.72 7.8 
Source: Field survey, 2018
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in farming household is critically low, wherein 36% 
of household women were illiterate, and in 36% 
households, they were capable of general read and 
write. Among the interviewed households, 31% 
of household were solely engaged in agriculture, 
19% were engaged in job and business along with 
agriculture, and 13% were involved in job which 
clearly shows the importance of agriculture in 
the economy of household. Households having 
membership in any bank or cooperative had DDS of 
8, whereas which were not member of any bank and 
cooperative had the value of 7. This positive link 
of bank and cooperative membership in household 
diet diversity is might be due to the contribution of 
cooperatives to improve social as well as economic 
status of farmers, thereby improving their purchasing 
power and agricultural cooperatives also provide 
education about food production, processing, and 
food habit thus better-ensuring household diet 
diversity and food security.[16]

Agricultural production diversity in household 
level

Table 2 shows the average species count of 11.79 
with crop count of 7.95 and livestock count of 3.88. 
Average crop count and livestock count were higher 
in Syangja district with the lower value of standard 
deviation. The result signifies that both crop and 
livestock contribute for agricultural production 
diversity; however, diversified food crop production 
holds larger share to overall agricultural production 
diversity. Household diet diversity of Syangja was 
slightly higher than that of Kailali, suggesting that 
households in Syangja eat more diversified diet 
than in Kailali. As crop and livestock count per 
household is higher in Syangja, this also indicates 
the positive relation between production diversity 
and diet diversity.

Relation between agricultural production 
diversity and household diet diversity

Correlation analysis shows that agricultural 
production diversity and household diet diversity 
are positively correlated; however, the correlation 
is weak with a value of 0.249. This result is in 
line with the previous empirical findings in the 

developing world.[3,14] There is a stronger positive 
correlation of household diet diversity with crop 
count than with livestock count in both study areas. 
This suggests that emphasis in crop diversification 
contributes more toward diversified diet. While 
comparing this relation between Kailali and 
Syangja districts, diet diversity is more strongly 
correlated with production diversity in Syangja 
(0.320) than in Kailali (0.213). In Kailali, this might 
have appeared as a result of other socioeconomic 
factors acting as moderators in this relationship. 
Size of land-holding, kitchen garden, and the 

Table 2: Average crop count, livestock count, and species 
count of households
Variables Kailali Syangja Total 
Crop count 6.03 (3.299) 9.87 (2.375) 7.95 (3.449) 

Livestock count 3.87 (7.345) 3.9 (7.182) 3.88 (7.233) 

Species count 9.93 (8.948) 13.15 (7.983) 11.79 (8.647) 
Source: Field survey 2018. Numbers signify the mean value of crop count, livestock 
count, and species count and numbers in parenthesis signify standard deviation

Table 3: Correlation between species count and diet 
diversity

Agricultural 
production diversity 

Diet diversity score

Pearson coefficient Kailali Syangja Total 
Crop count 0.198 0.332** 0.217*

Livestock count 0.170 0.242 0.193* 

Species count 0.213 0.320* 0.249** 

Total landholding (Ha) 0.233 0.493** 0.28** 

Size of kitchen garden (m2) 0.093 0.481** 0.193* 

No. of growing season in 
lowland 

0.172 0.410** 0.234* 

Source: Field survey 2018. **and *denotes statistically significant at 0.01 level and 
0.05 level, respectively

Table 4: Percentage of households growing different food 
crops in Kailali and Syangja 
Food group Kailali (%) Syangja (%) 
Cereals 100 100 

Vegetables 100 100 

Tubers (potato) 98 93 

Fruits 47 58 

Meat 27 23 

Eggs 20 25 

Fish 8 0 

Legumes 90 88 

Milk products 65 85 

Fat 41 23 

Sugar 88 98 

Tea/Coffee 86 98 
Source: Field survey 2018
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number of the growing season in lowland which 
is a major cultivated land are positively correlated 
with household diet diversity which is due to their 
contribution in diversifying agricultural production 
of the household. In subsistence farms, where their 
participation in purchase of food items is limited, 
the diversity of own production is rather crucial for 
own consumption.[8]

Food groups eaten by households in last 24 h

Cereals, including rice, wheat, maize, and millet, 
are the major source of carbohydrate with 16% 
of protein and vegetables, including green leafy 
vegetables which contains a variety of vitamins 
and minerals were consumed by almost every 
respondent household in the last 24 h recall period 
[Tables 3,4]. Household that has consumed legumes, 
including lentil, peas, and grams are the good 
source of protein (20%) Vitamin B and iron were 
in higher percentage in both Kailali and Syangja. 
Consumption of cereals, vegetable, and legumes by 
the majority of household in both study areas is due 
to typical meal pack of Nepalese Dal Bhat tarkari 
that include rice, curry made from vegetables, and 
legume soup. More than 90% households in both 
study areas have consumed tubers mainly potato in 
their diet, which is rich in carbohydrate, proteins, and 
vitamins. Consumption of milk product by higher 
percentage of households in Syangja is due to the 
higher number of household rearing milch animals 
mainly buffalos in Syangja. The higher percentage 

of households in Syangja have consumed fruits 
in the last 24 h. Fruits such as banana, guava, and 
citrus were commonly consumed fruits in Syangja, 
whereas mango and banana were common in 
Kailali. Such fruits are good source of vitamin and 
minerals as banana provides potassium and citrus 
provide Vitamin C to human body. Meats consist of 
20% protein of high biological value, 20% fat and 
60% water (www.britanica.com). However, only 
few households 27% in Kailali and 23% in Syangja 
have consumed meat in their recent diet. Fish is 
a good source of unsaturated fatty acids such as 
omega-3 fatty acids which highly beneficial for 
brain development. However, the study shows only 
8% household in Kailali had consumed fish and 
not a single respondent household in Syangja had 
consumed fish in last 24 h. Milk is considered as 
complete food lacking only vitamin C zinc and iron. 
Milk and milk products are good source of protein, 
Vitamin A, B, D, calcium, and iron. Household 
consuming milk and milk products such as yogurt 
and mohi in their daily diet were higher in Syangja.

Food crops grown by households

From Figure 1, households growing rice, maize, 
millet, black gram, Colocasia, banana, and citrus are 
higher in Syangja, and households growing wheat, 
lentil, and mango are higher in Kailali. Cultivation 
of maize, millet, and Colocasia by farming families 
of Syangja is due to the culture of relay cropping of 
maize and millet in upland areas. And mix cropping 

Figure 1: Percentage of households growing different food crops in Kailali and Syangja (Source: field survey 2018)
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of legumes and Colocasia in maize field. The 
popularity of citrus and banana among households 
of Syangja is due to climatic suitability for such 
fruits similar reason fits for the popular occurrence 
of mango trees in home garden in Kailali.

Livestock production diversity

The number of household rearing buffalo is higher 
in Syangja that in Kailali this is because buffalo 
rearing was common among farming families and 
was preferred by farmers in Syangja. Data from 
nation report also show that the total population 
of buffalo is higher than cattle in Syangja district 
(CBS, 2011).

Alternative staple food consumed by household

Apart from rice respondents used to consume wheat 
bread, maize and millet products as their staple food. 
In Kailali, 49% of household used to eat wheat bread 
as a major alternative staple food [Figures 2 and 3]. 
In Syangja, 31.5% of household used to consume 
wheat bread, 4% consume maize products such as 

maize pancake, maize pudding (Aato), and 15.5% 
used to consume millet products such as pancake and 
Dhindo and as alternative staple food. Households 
in Kailali have not consumed maize and millet 
products such as Aato and Dhindo as their staple 
food. Consumption of wheat bread as alternative 
staple food after rice in Kailali is due to wheat 
being next major staple food crop grown. Similarly 
because of maize-based farming system, maize and 
millet were grown in uplands areas in Syangja in the 
rainy season which were consumed as alternative 
staple foods.
Among the total studied household, 74% were 
involved in the production of both crop and livestock 
that signifies that diversified production system is 
common among smallholding farmers. Households 
of Brahmin and Chettri had DDS of 7, whereas 
Janajati and Dalit had only 6 DDS. Household 
having monthly income >10,000 had score of 8, 
whereas those having monthly income <10,000 had 
DDS of 7. Households having food availability for 
12 months had DDS of 8, while those with food 
availability for <3 months had diet diversity of 7. This 
result is supported by findings of [17] where a study 
on smallholding farming household in West Kenya 
has found significant association of farm production 
score and DDS with ethnicity and wealth status. In 
Syangja 36% and in Kailali only 19% of household 
consume more than 75% of their diet from their own 
production. This suggests the influence of purchased 
food in household diet in Kailali where the study area 
is nearby urban city. In Syangja, study area was in 
remote area where households have limited access to 
market. Sibhatu et al.[14] in their study in Malawi had 
also suggested important role of production diversity 
in remote areas where farming is of subsistence type.

CONCLUSION

From the results obtained from the study, it can be 
concluded that agricultural production diversity and 
household diet diversity are positively correlated; 
hence, diversification in production system leads to 
diversified diet. Consumption of food-containing 
animal protein such as meat, egg, and fish is more 
common in household of Kailali, and consumption of 
milk products and fruits is common in households of 
Syangja. In Syangja, larger percentage of household 

Figure 2: Percentage of household-rearing livestock in 
Kailali and Syangja (Source: Field survey 2018)

Figure 3: Percentage of household consuming alternative 
staple food (Source: Field survey 2018)
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consume their diet from own farm production while 
some portion of diet in Kailali is occupied with 
purchased food. In Kailali, household expends 
larger percentage of their income in food than in 
Syangja. This work has studied food consumed 
and food crops and livestock produced by farming 
households in certain places of Kailali and Syangja 
districts, although further studies in this topic 
emphasizing on nutritional issues and food habit of 
farming household in various places of country can 
be carried out to elaborate the relationship between 
agriculture food and nutrition.
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