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ABSTRACT  
 

Due to Initiation of agriculture mechanization, utilization of supplementary energies (especially chemical 
fertilizers and pesticides), as well as applying improved varieties which have higher yield and more 
homogeneous genetics, the environment were altered to a more simple and specialized one. As a result, this 
circumstance, eventually, brought about simplification of agro-ecosystems, and sudden reduction in agro 
biodiversity. Therefore, Biodiversity conservation is one of the most crucial issues discussed in sustainable 
development during the last decades. Home gardens which are one of insitu conservation methods are 
production systems, producing crops and vegetables and are adjacent to household's location. This study was 
conducted to investigate the level of agro biodiversity in home garden systems as well as evaluating effective 
socio-economic factors on biodiversity indices (species richness and Shannon - Wiener indices) in East and 
Northeast areas of Tehran province through collecting questionnaire and direct interview. The results showed 
that, Home gardens as an insitue conservation, with high agro biodiversity in species, higher values for species 
richness indicator (minimum 9 and maximum 23) and Shannon index (minimum 1.9 and maximum 2.88), had 
more efficient in maintaining agro biodiversity, in comparison with agronomic and husbandry systems in 8 
studied villages. In addition, these conservational systems were severely affected by socio-economic factors of 
household's life, in comparison with other systems. 
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Introduction  
 

Agriculture Revolution in 10 thousand years ago 
is considered as a turning point in human social 
evolution, and it seems man's contradictory interests 
with environment have been formed since that time. 
At first, because of the population balance and 
coordination between human functions and nature, 
this conflict was not obvious. However, current 
developments over the past two centuries particularly 
industrial and chemical revolution and also 
population explosion, led human into battle with 
nature, seriously [8]. Due to initiation of 
mechanization, agriculture along with industry went 
into area of mass production. On the other hand, after 

World War II, the use of supplementary energies, 
particularly chemical fertilizers developed rapidly, 
and afterward, the pesticides were emerged. Since 
the early 1950s to 1970, scientists started utilizing 
new technologies and management approaches in 
agroecosystems. In this regard, plant breeding and 
propagation in order to achieve proper characteristics 
in crops particularly in wheat, maize and rice were 
launched extensively. Therefore, plant breeders 
began to produce genetically high yield and 
homogenous crop varieties which were dependent 
noticeably on external inputs such as chemical 
fertilizers and pesticides. By evolution of intensified 
agricultural systems, merely target species were able 
to be survived. Consequently, it led to simplification 
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of agro-ecosystems [10,6,5]. As a result, 
agrobiodiversity in agroecosystems started to 
diminish [20,4,23]. Nowadays, Biodiversity 
conservation is one of the most crucial issues 
discussed in sustainable development so that it could 
be considered as a prerequisite for sustainable 
agriculture. Moreover, Biodiversity is a vital part of a 
healthy and sustainable environment and so with loss 
of biodiversity in a region or an ecosystem, 
instability would be inevitable. Agrobiodiversity is 
the result of conscious activities of farmers, ranchers 
and fishermen over thousands of years. Conservation 
of agrobiodiversity is the assurance of its current and 
future existence and is a guarantee to its use by 
future generations [16,25,15,7,2]. Native and semi-
domesticated plants play vital role in maintaining 
diversity in traditional agricultural systems [10]. 
Home gardens are considered as an important 
component of in-situ conservation since they contain 
high levels of diversity. Home gardens were defined 
in 2006 by Sharmila Sunwar et al as following: 
"production systems of different crops and 
vegetables which are adjacent to household location 
and accessible to them ". Home garden as one of the 
oldest land use management systems has a rich and 
valuable species diversity. Numerous varieties and 
native species as well as rare and endangered species 
are found in this system [24,14,18]. Over years, 
farmers have planted various species with suitable 
characteristics in Home gardens and have made it 
potential and actual sources for selection and 
domestication of plant species [9,1]. Richness of 
Home gardens and its sustainability have made it an 
appropriate approach for in-situ conservation; 
furthermore, it can promote household's income over 
time [22]. This study was conducted in Jajrood and 
Jamabrood county of Tehran province, in order to 
assess the situation of agrobiodiversity in Home 

gardens and investigate the importance of these 
systems in protecting of plant species. In this regard, 
socio-economic aspects of studied area were 
investigated then after the effect of these factors on 
agrobiodiversity indicators was evaluated. The aim 
of this study was estimation the biodiversity indices 
of Home gardens and investigating the significance 
of Home gardens on agrobiodiversity conservation as 
well as evaluating the effects of socio-economic 
factors on biodiversity in aforesaid systems. 
 
Materials and Methods 
 
Study area: 
 

Eight villages with suitable geographic 
distribution were studied as the sample for regional 
evaluation during September 2009 until September 
2010 (Figure 1). Two major regions were considered 
in the study: 1) The conservational area of Jajrood, 2) 
Region outside of the conservational area. The 
studied area was located at 25' and 35 to 5' and 36 
North latitude and 45' to 51 and 5' to 52 east 
longitude. This area is affected by subtropical high 
pressure system during warm seasons and therefore, 
the amount of its rainfall is low and mainly is due to 
occasional passing of cold dynamic low pressure 
systems on the Northern slopes of the Alborz 
Mountains. Also in winters it is affected by Northern, 
Northwestern and Southwestern systems which come 
in Iran plateau. Arid cold, semi-arid cold and semi-
wet cold climates are detectable in this area. In 
conservational area, two villages, Khosroabad and 
Siahsang, and in non-conservational area six other 
villages: Mara, Shamlabeh, Temisian, from Jajrood 
district and Maranak, Absard, and Ahran from 
jamabrood district were selected.

 
 

 
Fig. 1: Geographical status of the studied areas in the research 
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Data analyze: 
 

According to literature review and related 
effective factors on biodiversity, the questionnaire 
was designed. The questionnaires were designed to 
assess two biodiversity indicators of Shannon-
Wiener index and species richness indicator and also 
socioeconomic factors effective on them completed 
through direct interviews with farmers. Species 
richness degree of all Home gardens was computed 
after entering data on species and their area under 
cultivation into SPSS Version 18 and Excel version 
2003, 2007. Also Shannon index for Home gardens 
was figured by specialized software called 
Ecological Methodology.  

Then after using SPSS Version 18 software, the 
correlation of the average of every obtained factor 
(socioeconomic factors) from the questionnaire with 
agrobiodiversity indicators was calculated and its 
regression equation got fitted. Finally a cluster 
diagram was plotted to identify the difference 
between features of home gardens in studied villages.  
 

Results and Discussion  
 
Socioeconomic Situation of the Region: 
 

In the first step of the study and data mining, 
social aspects of each village were studied. In this 
regard, results in relation to farmers' age and 
experience, number of household members, number 
of people employed in agriculture section and 
education level were estimated and subsequently 
compared. Average age in Siahsang village was 
45.83 years which was the minimum value, and the 
largest was for Shamlabeh village by 60 years. Other 
important trait was the amount of farmers' 
experience. It was observed that farmers in 
Shamlabeh village had 37.7 years experience which 
was the most amount of experience and farmers in 
Absard village had 22.7 years experience which was 
the lowest. The average experience of farmers in 
Siahsang village was considered zero (0) due to lack 
of farmer population. Figure 2 shows farmers' level 
of experience and average age of them in the studied 
villages.

 
 

 
 
Fig. 2: Average age and experience of farmers 
 

Factors such as the area of the home garden and 
income rate from home garden seemed to be 
necessary to report the situation of this small 
agricultural system. Average areas of 8 studied 
village Home gardens (Home gardens' area unit 
based on square meters has been measured) are 
demonstrated in Table (1).  

Absard village and Temisian village having the 
average of 28 and 26 m2 respectively, had the 
minimum area of Home gardens, on the other hand, 
the average size of Home gardens in Khosro Abad 
village as a representative of protected area was in 
fine condition compared with other villages. In 

regard with vastness of Home gardens, It was just 
Khosro Abad village using Duncan mean comparison 
test at probability level of 95% had significant 
difference with other villages. The Average rate of 
income through Home gardens extracted from the 
questionnaires is depicted in Table (1).  

In Khosro Abad village located in protected area 
in Jajrood there is the highest rate of home garden 
income. Average income from products sale has a 
significant correlation with home garden vastness 
which was significant at probability level of 99% 
(Table 2). 
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Table 1: Home gardens' average income (average for 1 year) and area 
 Siahsang khosroabad Tamsian Shalambeh Mara Maranak Ahran Absard 
Homegarden 
earning 

41.66$ 692$ 10$ 41.66$ 45$ 19$ 35$ 42.23$ 

Homegarden 
area 

58.33 m2 690          
m2 

26      m2       90          m2 39.9  m2 68       m2 44    m2    28     m2 

 
Table 2: Regression coefficients of variables related to Home gardens 

 
 

The number of household members and people employed in agriculture section per household is 
demonstrated in table 3. Low number of households' members employed in agriculture section indicates the lack 
of tendency in younger people to participate in this area.  
 
 Table 3: Average households' population and people employed in agriculture section 

Absard Ahran Maranak Mara Shalambeh Temisian Khosroabad Siahsang  

4.23 5 6 5 6 4.6 6.17 5.33 
Household 
Population 

1.54 2 2.5 2.5 1.5 1.2 1.67 0 

Farmer  
Employed 
Population 
 

 
Indices of Agro biodiversity in Home gardens: 
 
Home gardens Species Richness index: 

 
This index was calculated based on counting of 

the number of existing species in Home gardens for 
each village. It seems almost all species in farms and 
gardens (except species such as wheat) of studied 
villages are cultivated in home garden systems for 
consumptions of households, although it is possible 
that some of the products are sold. Species richness 
of gardens and farms in Siahsang village was almost 
zero, whereas in Home gardens of mentioned village 
high species richness was detected. It indicates that, 
Home gardens as a protection approach for 
agrobiodiversity has had an excellent performance in 
this area. Siahsang and Khosro Abad villages located 
in the protected area had high values of this index. In 
accordance with biodiversity The Western and 
Eastern studied regions of our research had better 

situations than the central region, i.e. Mara, Temisian 
and Shamlabeh villages. Home garden species 
richness in the studied villages is depicted in table 3.   
 
Shannon - Wiener Index of Home gardens: 
 

Index of species richness alone could not be an 
appropriate index to estimated biodiversity of an 
area. Several species may exist in a region system 
while extensive cultivation area might be allocated to 
the limited number of species. To resolve mentioned 
deficiency, in area under cultivation of Home 
gardens, another index called Shannon-Wiener was 
used, because in addition to frequency, distribution 
of existing species should be estimated. The rate of 
this index in the studied villages is shown in table 4. 
Shannon index of Khosro Abad village home garden 
in the protected area was very high that indicates in 
addition to high species richness, the existing species 
have appropriate distribution in cultivated area.

  
 
Table 4: Species richness indicator and Shannon - Wiener index of the studied villages' Home gardens 

Absard Ahran Maranak Mara Shalambeh Temisian Khosroabad Siahsang  

21 17 19 9 11 15 23 19 
Species  
Richness 

2.28 2.26 2.52 1.18 1.9 1.85 2.81 2.55 Shannon  

 
At probability level of 99%, the rate of Home 

gardens' income has significant and positive 
correlation with the amount of work of women in 
Home gardens and also this income rate at this 
probability level has positive correlation with home 

garden age (Table 5). Also, there is a non-significant 
negative relationship between Shannon index in 
Home gardens and amount of working time in home 
garden. Similarly, there is a significant correlation at 
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level of 99% between Home gardens' income and home garden age. 
 

Table 5: Regression coefficients of variables related to home garden 

 
 
About Home gardens as it seemed species 

richness of these systems has a direct relationship 
with the Shannon index of Home gardens. This 
correlation is significant at probability level of 99%. 
Regarding the correlations (Table 6) it seems that 

younger farmers tend to use more of agrobiodiversity 
in home garden systems, although age of farmers and 
the Shannon index was not significant, but the 
negative correlation between age of farmers and 
Shannon index prove it. 

 
Table 6: Correlation coefficients of variables related to home garden 

 
Figure 4 shows difference of villages in indicators of agro biodiversity related to home garden by the cluster 

diagram. Despite of all differences in these villages according to their geographical location and also their 
location in and out of protected area, it can be seen that these villages are generally located in one cluster due to 
indicators of biodiversity, indicating that regardless of imposed environmental pressures and even changes and 
differences in management system of these systems, they have been able to be stable as a kind of in-situ 
conservation.  
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Existing species in Home gardens (in this study different species of vegetables have been considered as one 
kind of species) is shown in table 6.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 6- Existing species in the studied villages' home garden 
PLANTED (---).UNPLANTED (*).      
(1)Abesard.(2)Ahran.(3)Maranak.(4)Tamisian.(5)Shalambe.(6)Mara.(7)siahsang(8)khosroabad 
 
Conclusion: 
 

In this study, the situation of agro biodiversity in 
home garden systems was determined to some extent 
in Tehran Northeast area, and the effect of socio-
economic factors on biodiversity of these systems 
was evaluated, and consequently, the importance of 
Home gardens to agro biodiversity conservation, as a 
kind of in-situ protection, was determined.  

In comparison with Home gardens in Western 
part of Nepal [19], it seems that diversity indices 
were higher than the area of our study. Average area 
of  Home gardens were greater in their study, which 
in tropical section of Nepal was almost 470 m2, and 
in semi-mountainous area it was 350 m2, Moreover 
species richness index and Shannon index showed 
lower numbers in our study. Species richness in 
tropical and semi-mountainous area of Nepal showed 
38 and 27 species, respectively, and Shannon index 
in these areas showed numbers 4 to 4.5 that was also 
higher than studied villages of this research. The 
noticeable point is that in the Nepal Home gardens 
which are different from the Iran’s cultivation of 
cereals is common in these small systems that were 
not observed in our studied areas. There was not 

significant relationship between species richness and 
home garden area in our study. This study reveals 
that the rate of household caretakers 'age and their 
working hours in Home gardens does not have 
significant relationship with species richness and 
Shannon indices, It was confirmed by Hashemi 
studies (2009), which were done on Basht county of 
Gachsaran city in Iran. Hashemi found that by 
increasing the percentage of women work in Home 
gardens the species diversity rate in these systems 
increases and also their functional role becomes more 
and further conspicuous. In this regard, there was no 
significant correlation between the time of women 
work in Home gardens and biodiversity indices, and 
on the other hand, the time of women work revealed 
a significant and positive correlation with the rate of 
income which represents the functional role of 
women Home gardens. 

At the present, there is an urgent need to 
increase such studies in different parts of the country 
to complete information to start monitoring. 
Protection of the existing species is essential. Home 
gardens during many years have been excellent for 
in-situ conservation. But in areas such as Siahsang 
village in which farm and garden systems have been 
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destroyed, these small systems in addition to have 
functional role for households, also responsible for 
maintaining diversity and agricultural plant species 
in the area.  

Home gardens due to proximity to households' 
location are affected by indigenous cultures of people 
and also could implicitly reflect the socioeconomic 
and cultural conditions of rural communities. These 
small systems with high species richness as a 
complement for farming and gardening systems that 
today have moved toward the simplified and 
intensified systems could protect old and valuable 
species which have been removed from agricultural 
land due to less commercial significance. 
Furthermore, by providing compatible and resistant 
native species as alternative plants, they would play 
an important functional role as genetic resources to 
support and maintain biodiversity in confronting with 
some problems such as pest and disease incidence or 
environmental stresses. 
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