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2- Integrity

3- Self organization
4- Autonomy



1398 3l 3 oyles A1 alr o559l owliois poy 4y 944

Colus (plaid] (g)lidle bbd jl laplaipg codw J55 Y

o iund pae g dgle lals cuss 4 ely; sl g 5eS
Py CeSlle mjg g Vb g sjpaliS Clgol 4 3

4 el el 5l ey i colus olaid] g bbbl plo
o=l ey Jldbo 50 BV o fnte dlorix Glals cuss

e S92 Lol Gl 3 D9 gl plo & Cns Gl

Whaswuw Cul 9 () Udlu Cuodls SHo s byt po dwid duwlie (gddswiw wdlio -1 Jgus

Table 1- Calculated indices for structural health criteria and weight of indices
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SighiS slagee; (+2) 1.36 0.87 1.09 0.19
Agricultural land per capita
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Croppingintensity
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Table 2- Calculated indices for functional health criteria and weight of indices

o baxiw gjg  Jled glold g9, plld e oS Ol gl 9 (liamens
In dices Weight of North Razavi South Sistan and
indices Khorasan Khorasan Khorasan Baluchestan
2l ohj el (+1) 0.29 0.26 0.04 0.008
Arable land use
395 2900
Nitrogen use (+1) 0.10 0.21 0.19 0.48
efficiency
SE glesbs +2) 0.89 111 0.27 0.97
Soil structure
T oMe s Slas
s
Irrigated cereals (+3) 0.97 112 0.78 0.64
yield
wd oMe > Sles
Rain-fed cereals (+3) 0.72 0.52 0.15 0.96
yield
g 3 Sos (+3) 0.07 0.06 0.19 0.27
Pulses yield
sixwo blS > Sles
Industrial crops (+3) 0.20 0.53 0.27 0.03
yield
g s ) Shos (+3) 2.11 2.09 0.53 1.04
Vegetables yield
Sl ol Sas (+3) 0.23 0.43 0.21 0.52
Garden crops yield
ol gl plalS Shos (+3) 0.19 114 0.77 148
Forage crops yield
Ay 4 (-1) 042 -0.36 -0.43 -0.33

Cost of production
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Table 3- Calculated indices for organizational health criteria and weight of indices

. o 43 Lowd 5y Ll 43 . . VESEN T J . .
b dorian s 0y eSOl s e ol sl 9 (ybiamses
. Weight of North . South .
Indices T Razavi Khorasan Sistan and Baluchestan
indices Khorasan Khorasan
Chemical (-3) -0.10 -0.07 -0.04 -0.03
pesticides
iliosd glodeS
Chemical (-1) -0.10 -0.13 -0.09 -0.15
fertilizers
Ol U (+2) 1.15 1.02 0.95 0.99
Land cover
““’"“‘”" (+2) 0.07 0.04 0.26 0.22
Beneficial insects
o0l ghw (1) 0.07 20.06 -0.07 0.01

Damaged area
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Table 4- Ranking scale of total agroecosystem health

L o gS 19,51 IS Coolw S xlanw 3ol 83game
Quality level of total agroecosystem health Rating range
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Introduction

The conventional agricultural ecosystems (agroecosystems) are the complex systems which in order to
produce the higher amount of food, fiber, feed and fuel have been significantly manipulated. Rapid growth of
world population and demand for agricultural products resulted in higher pressure on agroecosystems. In recent
decades achieving to maximum production was the main goal of conventional agriculture. In order to increase
yield on production usually these agroecosystems need to external inputs such as chemical fertilizers and
pesticides which have the negative effects on human health and also environment. Sustainable and healthy
agroecosystems are based on profitable farms that use fewer external inputs, integrate animal and plant
production where appropriate, maintain a higher biotic diversity, emphasize eco friendly technologies that are
appropriate to the scale of production, and efficiently use the renewable forms of energy. For example
diversifying the farm with several crops or using appropriate rotation helps to reduce the risk of biotic and
abiotic stresses. The complex nature of agroecosystem implies that any evaluation of agroecosystem health must
consider the dynamics of multiple components. The current paper presents an applied method to evaluate
agroecosystem health using a number of main indicators.

Materials and Methods

In order to study the agroecosystem health in four eastern provinces of Iran (i.e. Sistan and Baluchestan,
South khorasan, Razavi Khorasan and North Khorasan) during 2002-2011 the current survey was conducted.
The required data and information obtained from statistical database and also questionnaires. For each year the
total value of agroecosystem health calculated using 29 different indices. Different indices calculated based on
their scientific definitions. For example property distribution index calculated by dividing the total area of
agricultural lands on number of farmer in each city. Because of different nature of selected indicesand also wide
range of them, in order to facilitate comparison all of the calculated indicesnormalized using the equation (1), in
this equation Xnorm is the normalized value of each index, Xmax and Xmin are the highest and lowest value of
X, respectively.

Equation (1): xnormzw

(X max— X min)

Results and Discussion

Based on results the highest value of structural health was calculated for Sistan and Baluchestan province and
the lowest value was for Razavi Khorasanlt seems that in Sistan and Baluchestan the higher values for some of
the indicessuch as area under cultivation of forage and perennial crops, appropriate use of agricultural machinery
and also plant diversity improved the structural health. The similar results also observed for organizational
health. Lower use of pesticides and chemical fertilizers are the main reason for better conditions of
organizational health in Sistan and Baluchestan province. The result for functional health was different and the
best condition of functional health observed in Razavi Khorasan whereas the worst condition observed in South
Khorasan. The higher value of functional health of agroecosystem in Razavi Khorasan province mainly is
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because of good conditions of soil structure and higher yield of different crops such as forage, vegetables,
industrial crops and cereals. Considering the total agroecosystem health the highest value observed in Razavi
Khorasan followed by Sistan and Baluchestan, North Khorasan and South Khorasan. Based on our classification
total agroecosystem health in South Khorasan province was very poor and in other provinces was poor. The
main reasons for the low value of agroecosystem health in all of the studied provinces are: soil compaction, low
rainfall, using traditional methods of irrigation, insufficient cultivation of forage and perennial crops and also
nitrogen fixing legumes. The fertilizer use efficiency in all of the provinces is low and these conditions could be
harmful either for human and environment health.

Conclusion

Based on results the total agroecosystem health in South Khorasan province was very poor whereas in other
three provinces total agroecosystem health was poor. The main reasons for bad condition of agroecosystem
health in these provinces are: soil compaction because of unsuitable use of agricultural machinery, the low
amount of precipitations, nitrogen use efficiency and area under cultivation of perennial, forage and nitrogen
fixing crops. It seems that solving these problem using different methods such as increasing agrochemical use
efficiency, applying good rotation and increasing water use efficiency could improve the total agroecosystem
health in the eastern provinces of Iran.
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