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Fig. 1- Effect of different methods of weed control on weed dry matter and canola yield (Pur-Azar, 2009)
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Table 1- Effect of chemical and ecological control on grain yield rye and weed density and dry matter
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Table 2- Effect of intercropping of different crops on weed dry matter (kg.ha™?)

Wl - ywilo Lg-03) oole-wyb guS— )b ol by 9>—d95d g3
Mungbean- Panicum- Mazie- Maize- Bean- Chichpea- ¥
. . Maize-bean
black cumin bean mungbean cucumber ocimum barely
sl 55 palls
Sole first 308 1152 2430 3456 1353 1500 4900
species
Py 55 Lalls
Sole scecond 565 1217 3224 1413 1082 642 6455
species
455 92 byloe 340 892 1854 2316 693 180 3420
Intercropping
& Mogr?;\jlggrln ot Ghanbariet  Nazari et al. Ghanbari et Alizade et  Seyedi et al. Ch[i:)?;ﬁgl: ot

Iy (Cucumis melo L.) o5:)3 (09,593 (55,03 Streptomyces
Caad do )d BY dgds 1) Wi 0k doxalS S po g duojd YA Dol
@l (ol oMo (¥ Jgia) dpide dgme JyuS pas kalyd &
Mohammadi et al., 2005; Padasht & )la_ w)p 3,
oslewl i 6381 a S cowl odly oL (Izadyar, 2006
Oryza sativa ) zo o cuwdly (glew J S 5 3 (Bacillus sp.)
| Lagsybon ol S gpsbar sl j5o puiS ady) (Sapwg s (L
Y Jods) oy ialS aopd £Y 5 YA 2gd> ey
i 55 e 5 ] 55 GBS (ol $3 (S § eslizal
Lalse S Linl 550 lacile g ST 558 g oo )3 oo
nl 3 (S gvan (s ESUle b awlis 3 «Ssbsll slge l oslizl
SlacBle )3 wdsy Soml (s s phit o led o Cul
dhwgd dlge ol o2 g Al e Joo (a5l Hobay ol
s amatens s S igd o 475 a8 g o
A yd (oo Wldllas |yl > (Moradi et al., 2010) )l
Oruji et al., 2009; ) ;,» slacile 13, p ol 5 dlge 5l

Moradi et al., 2010; Azizi et al., 2010; Velayati et al.,
2011; Piraste et al., 2011; Rauf & Omidbegi, 2011;
Tahami & Rezvani, 2011; Karimian et al., 2011; Saraei

&y9—0 (Hakimi et al., 2004) LS <Ll 4 (et al., 2012

39 ol (53 lge ¢y 390 Slalllan olod ) cuwl 43S
B5 bl g 5 clacile 15, Sluogas sl cel (o)l dxe
il38l dlge cpl (S05,005L liee ol 35 slge cdale aaliEl L g

b

b lad S wads o odalin ¥ Jods ;5 4 b lan
25y sl bon Sl JiS lp by @)
485l  Suwe (Solanum lycopersicum L.) 5,84 565
B oy 3y50 4B y0i (o) azalS Sye g puiS 5 oS
Jole ol as om0 Gl Loy p opl ol g Cowl a8)S
bl ) dy o 2o pd MY BYA (g |) 358 lacsslon Suglsn
68U Gkt cladisS cute il wcasl odly Lials S pas
Vicia ) oLy iy (Sdwg slagsslon J5S 53 olipopipw
Cucumis sativus) )Ls  S>ye3 9 paS ey Saluw faba L.
—a (Y Jgio) ol 4B S 518 ol 590 cilisee wlialejl 3 (L.
(Golpayegani et al., 2010) ) Sen 5 SLSLS Jlio lois
sLew Pseudomonas fluorescens ¢ xS 48" dsges yisyl55
(Y Jgi) ol ials ao)n 0 1) ML ady) (Sawsy
aS sl L (Sarani et al., 2009) o ,LSen 5 )L
ol ele a8, 1518 aalS 5 1 Burkholderia cepacia ¢St
Lyly 5 a Caud Juoyd £F D90 il o Rhizoctonia solani
28 bl a5 B 4S5 (Y Jgie) dnis d5uae Sy pae
4S 15 snliie (Sarani et al., 2009) ), Ken ¢ Syl Liolo]
Sl g 1315 aalS S0 )5S o (6l gl
355 cpl a8 cusli 2429 RhizoCtoNia solani 5 Juos (ol
clio (3Rl Wlgie Sjslen Jelge & Cunl cpl odimd i
Ashrafi zade et al., ) La )y (S p bl olowd poews 1y
Soieden Jole as ol Lo (2003; Sadeghi et al., 2009



XY alnl 0o Sl & gty 6309LaS 51 1S5 sles

liseo (BLS 53 Sujglam Jolge (S bawgi lisee BT S 5elem J 508 Y Jgia
Table 3- Biological control of different pest by biological agents in various plant
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* intercropping
* natural weeds

* rotations
* grazing animals

Farmer-designed diversity

* borders and hedgerows

Increased biotic diversity

* natural herbivore predators
* beneficial soil organisms

.| * microhabitat differentiation

» allelopathic weeds
* nitrogen fixers

| « increase in soil organic matter

Improvement of abiotic conditions
* higher nutrient availability

* improved soil structure

Emergent system qualities

* Beneficial interferences (mutualisms)

* Internal nutrient cycling

* Internal management of pest populations
* Avoidance of competition

+ Efficient energy use

* Stability
» Reduction of risk
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Fig. 4- Ecosystem dynamic in a high diversity agroecosystem (Nassiri et al., 2007)
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Table 4- Diversity index of crops and weed in different fertilizer treatment (Azizi et al., 2009)

AN OPle
Margalef Shannon
jprile =i oS jppdle =i oS
Weed Crop Weed Crop
S 2.20 0.41 0.56 0.11
Organic fertilizer
e 2.10 0.37 0.50 0.09
Mineral fertilizer
5 -
45 - 44
4 - ® Shannon diversity
é 3.5 1 O Margalef diversity
£ 31 217 256
225 A
&2
2 27
015 -
1 .
0.56
0 I , , I
High input Medium input Low input
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Fig. 5- Shannon and Margalef index of weed as affected by different agronomical managements (Khorramdel et al., 2009)
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Fig. 6- Species richness of various soil microorganisms as affected by different management in Mashhad region

(Khodashenas et al., 2010a; Khodashenas et al., 2012; Khodashenas et al., 2011; Khodashenas et al., 2010b; Khodashenas et

al., 2008)
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Fig. 7- Shannon index of weed in various intercropping patterns of borage-bean on (Koocheki et al., 2012)
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Fig. 8- Share of pest and natural enemies in various intercropping patterns of borage-bean on (Koocheki et al., 2012)
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Fig. 9- Effect of different tillage on energy use (Amanlu et al., 2011)
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Biological and organic fertilizers, of plant residu management, allelopathy,
conservation tillage, agronomic rotation, intercropping, agronomic, mechanical
and biological pests control
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Increasing biodiversity, managing pests and diseases, improving soil bio-physico-
chemical properties, reducing pollution
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Fig. 10- Component of transition to sustainable agriculture
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Introduction

Sustainable agricultural development is an important goal in economic planning and human development
worldwide. A range of processes and relationships are transformed, beginning with aspects of basic soil
structure, organic matter content, and diversity and activity of soil biota. Eventually, major changes also occur in
the relationships among weed, insect, and disease populations, and in the balance between beneficial and pest
organisms. Ultimately, nutrient dynamics and cycling, energy use efficiency, and overall system productivity are
impacted. Measuring and monitoring these changes during the conversion period helps the farmer evaluate the
success of the conversion process, and provides a framework to determine the requirements for sustainability.
After improving resource use efficiency, replacement of ecological inputs with chemical inputs as second step
and redesign of agro-ecosystems is as final step in transition of common to sustainable agriculture. The study
was investigated to evaluation of Iran’s agricultural systems status.

Materials and Methods

Using organic and ecological inputs than chemicals is the second step for transition to sustainable agriculture.
This study was performed to assess and measure the status of inputs replacement and agro-ecosystem designing
based on ecological principle in Iran. For this purpose, we used 223 studied researches on agronomical and
medicinal plants. After, they analyzed based on functional and structural characteristics and then used.
Considering to the importance of multi-functionality in sustainable agriculture, in this study we considered the
multiple managements for inputs replacement. The using functions in the study were: improving fertility and
bio-chemical characteristics of soil, ecological managements of pest and diseases, reducing the energy usage,
and increasing biodiversity. Using the organic and biological inputs, remaining the plant residual on soil, using
the allelopathy, reduced and conservation tillage, crop rotation and intercropping were the main approaches for
inputs replacement. In section of agro-ecosystem designing, we designed the replaced systems based on
increasing inputs efficiency approach (first step) and also replacement of conventional inputs with ecological
inputs (second step). We considered the parameters about water, soil, pest management, biodiversity, climate
change, low inputs systems, margin regions and environmental hazards in designing section. In designing
sustainable agroecosystems, the designing of each component was considered in relation to others components
and finally designed the total of agroecosystem as on society.

Results and Discussion
The results of studies showed that in most cases, mechanical control of weed in addition to environmental

benefits can be most effective than chemical control. Crop rotation can be considered as a suitable replacement
method than chemical herbicides. Intercropping was found as an appropriate approach for pest control. Using the
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allelophatic properties of plants had a positive role for pest and weed control in Iran.

Increasing the biodiversity must be considered in transition to sustainable agriculture. Crop rotation, organic
fertilizers and intercropping were found the effective approaches for improving biodiversity in agro-ecosystems.
Sustainability of agro-ecosystem is closed with soil sustainability. The studies showed that using organic
chemical, remaining residual on soil, conservation tillage, crop rotation and intercropping spatially with legumes
are the improving approaches for physical-chemical characteristics of soil and replacement for chemical
fertilizers. Based on the researches, one main goal for achieving to sustainable agriculture was found minimizing
energy consumption. Efficient use of energy in agriculture will prevent destruction of natural resources, and
promote sustainable agriculture as an economical production system. Thus, natural resources could be used more
efficiently. Eliminate the use of nonrenewable off farm human inputs that have the potential to harm the
environment or the health of farmers, farm workers, or consumers. Mitigation and adaptation strategies in
relation to climate change and quantization of transition period from common to sustainable agriculture to reduce
economic risks for farmers were regarded in the agro-ecosystem design.

Conclusion

In general, although different studies were performed in the replacement of ecological inputs instead of
common inputs in Iran, needed policy is necessary to transfer findings of these researches to fields. Although the
complete studies were not carried out about designing agro-ecosystem, the existence of enough results for two
previous steps (increasing inputs efficiency and its replacement) could be basic for this step. Therefore, deep
researches and studies based on site potential in the ecosystem level should be done in the final step of transition
to sustainable agriculture.
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