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Introduction

Characteristics such as the high levels of agrobiodiversity, the efficiency of the nutrition, and also variety in
ecological and socio-economic functions have altered home gardens into the appropriate model for achieving a
sustainable agricultural system. So far, fewer studies in relation to these features have been done in home
gardens of dry and semi-arid regions. Protection of diversity with a particular emphasis on agricultural
biodiversity is fundamental to sustainable development in food production and hence food security. Expansion of
industrial agriculture in the form of monoculture for the purpose of maximizing the yield with the aid of high-
yielding varieties and intensive use of inputs has hampered the ecological functions of food production systems
worldwide. This problem can be overcome by the application of a wide array of ecological agriculture practices,
of which food production in home gardens is only one of them. This environmentally sound practice is an old
system of land use almost in all parts of the world with a wide range of dimensions. A combination of different
plants, from herbs to trees and in cases with poultry and other low-weight animals, provides a complex
sustainable system of food production. This type of subsistence food production is based on local knowledge and
normally is part of the residential area or, to the, low input. Food produced in this system is consumed locally,
and women are the main element in both production and marketing. Exchanges of experience and knowledge,
seed, and also tools, and labors are very common in neighboring communities. The purpose of the present study
was to investigate the agrobiodiversity of home gardens in an arid environment of Khorasan Razavi Province.

Materials and Methods

Data collection for this study was based on the fieldwork with the distribution of questioners. For this
purpose, 17 villages from 3 highly populated counties of Mashhad/ Quchan and Nyshabour were selected, and
164 questioners were distributed with a face-to-face procedure. After the collection and validation of data, only
136 questionnaires were selected, data were extracted, and finally, an analysis was carried out. Afterward, the
Shannon biodiversity index, Simpson index, and species richness were calculated. The amount of carbon
sequestered was also calculated by an equation referred to in the literature. For the calculation of biodiversity
indices, the area under cultivation of each species was used. Based on the available previous studies, seven basic
functions for home gardens were assigned.

Results and Discussion

Results showed the highest Shannon index of species diversity equal to 1.88 for the county of Neishabour;
however, the highest functional diversity was found in Quchan. More the 79 percent of changes in the Shannon
index are caused by changes in species richness. Stepwise regression analysis revealed that changes in species
richness, home area, and household population were the factors that caused 84 percent of changes in functional
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diversity. Home gardens in these three counties sequester 8.1 tons of carbon dioxide per hectare, and this amount
showed a decreasing trend where the distance from the vehicle roads was increased.
Conclusion
It was revealed that with taking distance from the main roads, the amount of carbon dioxide (kg per m?)
decreased by tree species.
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Table 6- Model of Shannon index changes using stepwise regression

Model 5,Ibin! pué gl o 3,lwilil Culpd | (5,18 sro g
Unstandardized coefficients | Standardized coefficients | Significant level
B S bl glas Beta Sig.
Std. Error
ol oy 1.848 0.000
Constant
(55 sl w2 1) )X-ZSCOrE 0.612 0.920 0.000
(logarithm of Specific richness)
(@l colue ou,K)Xo-ZSCOrE -0.067 -0.102 0.013
(Logarithm of home area)
X3' —— - —— ——
(2les J2e)Final Model Y=1.848+0.612X1-0.67X2 R2=0.802
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Table 7- Model of Functional Shannon index changes using stepwise regression

3,15 buel pu gl i

o 3 ilins! gl po &1 xe

Model Unstandardized coefficients Standardized coefficients  Significant level
3, a5t ks
B ’ d Beta (Sig.)
(Std. Error)
(Constant) cub g o 1.613 0.000
(55 bé )R OX1-Zs00re 554 0.932 0.000
(Logarithm of functional richness)
(sl slud o WOXo-ZsC0re ) 455 0.032 -0.405 0.000
(Logarithm of species richness)
(0,9l glaseS s£4:5)X3-ZSCOrE
o s &J N 0.110 0.030 0.292 0.000
(Shannon species diversity)
(65 colus)Xa-Zscore
-0.036 0.015 -0.096 0.016
(House area)
(> curez)Xs-ZsCOre
0.027 0.013 0.071 0.049

(Household population)

(oles Jao)Final Model

Y =1.613+ 0.353X1- 0.153X2+0.110 X3-0.036 X4+ 0.027 Xs

R?=0.844
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Table 8- Model of carbon sequestration changes using stepwise regression in Home gardens of Neyshaboor
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Model Unstandardized Coefficients Standardized Coefficients  Significant level

B .:)L\al.?wai sks Beta (Sig.)

Std. Error
(Constant) cub g po -0.413 0.063
(45l oamd Colune o, 8\ X1-ZSCOTE -0.402 0.056 -0.717 0.000
Xo-
(The logarithm of the relative area of the garden)
(2l J)Final Model Log(Y)=-0.413 — 0.402X1 R2=0.514
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