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Introduction to the Persian Journal of Agroecology

It is very appropriate that a new Journal of Agroecology has appeared in a part of the world that
history tells us is where some of the earliest organized crop farmers and animal managers in the
world first began their work. The traditional farmers of the Persian region are famous for their
ability to design and manage sustainable agroecosystems, making them some of the first
agroecologists. Their extensive knowledge about water conservation, dryland farming, irrigation,
crop and animal domestication, to name a just few of their abilities, have long served as models of
wise natural resource management under limiting environmental conditions.

Traditional agroecosystems have developed in the region that are complex systems of
interrelated activities focused on the work of each household unit, and their relationships with local
communities. Crop farming, animal husbandry, and local handicrafts all combine to provide year-
round participation of the entire family. A large variety of animal and plant products, available
throughout the year, provide food security that withstands major environmental limitation
(especially from drought) and socio-economic uncertainty (especially from market fluctuations).
But perhaps most importantly, many farmers of the region live and work within the limitations of
the ecological backdrop within which they are located, using local resources and inputs. The
ecological and social sustainability of agriculture in such systems is strongly interdependent.

But modern agriculture in the region, as in most parts of the world today, is rapidly displacing
this local, traditional knowledge. New sources of energy and technology, most often dependent on
non-renewable and costly external inputs, have helped raise yields dramatically. A strong focus
has been placed on production for distribution to distant markets that are not in touch with the local
understanding of the limits to agroecosystem design and management.

Over the past few decades, the long-term costs and liabilities of the introduction of these modern
farming techniques have been documented. Soil and water degradation, loss of agricultural
biodiversity, contamination of air and water by pesticides and fertilizers, and increased pest and
disease resistance to agrichemicals, are just a few of the environmental problems faced by
agriculture today. And the loss of productive agricultural land to urban and industrial development,
the displacement of farmers from the land to the cities, and the frequent hunger and poverty in rural
regions have become all too common problems on the social side of agriculture.

This journal offers a forum for the re-building of a sustainable agriculture for the region. Using
the ecological concepts and principles, local agroecologists can provided a firm foundation for
designing and managing the sustainable agriculture of the future. On the one hand, agroecological
studies of traditional agriculture can point out the strengths and values of local knowledge. On the
other hand, an agroecological analysis of modern agriculture can point out both the strengths as well
as the weaknesses of new technologies. A combination of local knowledge and new understanding,
all tested by an analysis of sustainability, can once again provide the natural resource conserving,
economically sound, and socially equitable agriculture needed for the future.

I congratulate Dr. Alireza Koocheki and Dr. Reza Ghorbani of the Faculty of Agriculture at
Ferdowsi University in Mashhad, Iran, for this big step forward for agroecology and sustainable
food systems. They are both pioneers in this field and a valuable example for students and farmers
of the region.

Steve Gliessman
Ruth and Alfred Heller Professor of Agroecology
University of California, Santa Cruz
March 2010
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Table 3- Environmental impacts for production of one ton hybrid corn with three different harvesting methods
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Fig. 3- Contribution of inputs to environmental impact categories in hybrid corn production by manual harvesting method
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Fig. 4- Contribution of inputs to environmental impact categories in hybrid corn production by combine harvesting method
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Fig. 5- Contribution of inputs to environmental impact categories in hybrid corn production by picker husker harvesting
method
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Fig. 6- The normalization of impact categories for production of one ton hybrid corn in manual harvesting method
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Fig. 7- The normalization of impact categories for production of one ton hybrid corn in combine harvesting method
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Fig. 9- The share of production inputs in tree harvesting method of corn hybrid from normalized values of impact categories
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Introduction

Agriculture itself serves a dual role as an energy user and also energy supplier in the form of bio-energy.
Recently, the energy use in agriculture has been intensified in response to the rising population, the increasing of
standards of living and the limitation sources of energy. Efficient use of energy is a possible pathway for
reducing the environmental impacts of energy inputs in agriculture, and providing sustainable agricultural
production, since it brings financial savings, fossil resources preservation and air pollution reduction. Life cycle

assessment (LCA) is defined as the compilation and evaluation of the inputs, outputs and potential
environmental impacts of a product system throughout its life cycle. Hybrid seed in agriculture is produced
by cross-pollinated plants. Hybrid seed production is one of the main contributors to the dramatic rise in
agricultural output during the last half of the 20" century. The alternatives to hybridization are open
pollination and cloonal propagation. All of the hybrid seeds planted by the farmer will produce similar plants
while the seeds of the next generation from those hybrids will not consistently have the desired characteristics.
Controlled hybrids provide very uniform characteristics because they are produced by crossing
two inbred strains.

Materials and Methods

The purpose of this study was to compare the energy consumption pattern and environmental consequences
caused by the use of agricultural inputs in the production of seed corn harvested by hand, combine and picker
husker. Information required was prepared by the questionnaire method in Alborz Province using census the
total producers of hybrid corn in the Province. The investigated inputs were labor, agricultural machinery, diesel
fuel, chemical pesticides, fertilizers, gas, electricity, water and seed. The energy of each input was calculated by
multiplying the amount of that input with its energy equivalent. The ten environmental indicators including
eutrophication potential (EP), global warming potential (GWP), acidification potential (AP), ozone layer
depletion (OD), abiotic depletion (AD), photochemical oxidation (PO), human toxicity (HT), terrestrial
ecotoxicity (TE), marine aquatic ecotoxicity (MAE) and fresh water aquatic ecotoxicity (FAE) were
investigated. LCA was conducted using Sima Pro software from cradle to grave, i.e., from the production of raw
materials to the production of hybrid corn considering the both farming and processing stages. One ton of
produced hybrid corn was chosen as the functional unit in this study.

Results and Discussion

Total energy input to produce hybrid corn harvested by hand, combine and picker husker methods were
calculated as 118711, 111335 and 120403 MJ ha™, respectively. Electricity and nitrate fertilizer were the most
important energy inputs for their investigated harvesting methods. The results of life cycle assessment revealed
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that electricity and diesel fuel used for irrigation had the most environmental impact in production of hybrid corn
in the farm, while the consumption of fungicides had the largest environmental impacts in the processing stage.
On the other hand, in harvesting method by picker husker, environmental indicators such as GWP, EU, HT, AP,
AD and PO were higher than other harvesting methods. The different harvesting methods had no significant
effect on OD and TE. MAE and FAE were higher than those of other harvesting methods because of the high
consumption of diesel fuel and electricity in hand harvesting method,. Combine harvesting method had less
environmental damage than other methods.

Conclusion

The combine harvesting method was recognized as the best harvesting method from environmental
viewpoint. Electricity and diesel fuel consumption for supplying irrigation alter had the most environmental
burdens in the agricultural stage. The right application of inputs such as herbicides and chemical fertilizers,
substitution of non-renewable energy resources with renewable ones and green manure application can reduce
the environmental burdens in hybrid corn production.
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Introduction

Dwarf chicory (Cichorium pumilum Jacq.) is an annual species from chicory genus in Asteraceae family
grows in Western and Southern parts of Iran which is used as a traditional medicinal herb. To date there are a
few studies on this species which have been carried out under field conditions. Dwarf Chicory can be used for
cancer treatment. In many studies, the presence of phenolic and terpene lactones has been confirmed in chicory
tissue. Each type of fertilizer (chemical, organic and biofertilizer) has its advantages and disadvantages but due
to the problems caused by the use of chemical fertilizers, organic and biological fertilizers can be used as
alternatives to chemical fertilizers to increase soil fertility and produce sustainable agriculture. The present study
was conducted to evaluate the effects of organic and chemical fertilizers and biological fertilizers on quantitative
and qualitative characteristics of dwarf chicory (Cichorium pumilum Jacq.) in different cuttings.

Materials and Methods

The experiment was carried out in a factorial layout based on randomized complete block design with four
replications at the Agricultural Research Station of Ferdowsi University of Mashhad (59°28 E and 36°15 N )
during 2011-2012 growing season. Plots were designed with 4 m long and 2.5 m width, 1 m apart each other.
Between blocks, 1 m alley was kept. The experimental treatments were all combination of organic and chemical
fertilizers (Urban compost 4 t. ha™, vermin-compost 4 t. ha™, urea fertilizer 130 kg. ha™ and control) and
biological fertilizer (Biosulfur biofertilizer + pure sulfur 100 kg. ha™ and control). Seed sowing was performed
by hand on the middle of the furrows. Seedlings were thinned at the four-six leaf stage. The irrigation was done
after seed sowing two times per week until plant establishment and then with weekly irrigation until maturity
stage. Weeds were removed by hand during growing seasons. Harvesting was performed before stem initiation at
the first cut and flower initiation at the second cut and then biological yields were measured by harvesting 2.25
m? of the central part of each plot. Folin-Ciocalteu method of assay was used to measure leaf polyphenols.
Comparison of means were performed by Duncan’s multiple range test (DMRT) at 5% and 1% probability levels
by using SAS and MSTAT-C statistical software.

Results and Discussion

The results showed that organic and chemical fertilizers and its interactions had significant effect on fresh
and dry weight of biomass in the first and the second cuts and total accumulated biomass. The highest fresh
weight of biomass at both cuts and total accumulated biomass were observed in chemical fertilizer + biosulfur
biofertilizer treatment. It seems that readily and immediately available of nitrogen and sulfur elements in
chemical fertilizer + biosulfur biofertilizer treatment increased the biomass yield of the plant. Compost treatment
produced the highest dry weight of biomass in both cuts and total accumulated biomass. Results indicated that
studied factors and their interactions had significant effect on poly-phenols contents of dwarf chicory leaves in
both cuts. The highest and the lowest poly-phenols contents of dwarf chicory leaves in both cuts were observed
in vermi-compost and chemical fertilizer+ biosulfur biofertilizer treatments, respectively. It seems that the slow
growth and low shading of the leaves were the main reason to increase polyphenols and the absence of nitrogen
deficiency and low soil pH cause reduced the concentration of polyphenols.

1, 2 and 3- Graduated MSc in Agroecolgy, Professor, Department of Agronomy, Faculty of Agriculture, Ferdowsi
University of Mashhad and Assistant Professor of Research Institute for Food Science, Mashhad, Iran, respectively.

(*- Corresponding author Email: rezvani@um.ac.ir)

DOI:10.22067/JAG.V914.22651


mailto:rezvani@um.ac.ir

AYY  olS S o (Sl a5 o095 o3 3,5 Mas 5 S5lm 5 T 35S 018 il

Conclusion

According to the results obtained in this research, it can be concluded that the compost treatment had a
positive effect on vegetative yield and poly-phenols contents of dwarf chicory leaves and its use can be an
effective step towards achieving sustainable agriculture and replacing the use of chemical fertilizers. Our results
revealed that total poly-phenols contents declined by increasing nitrogen and decreasing pH.

Keywords: Biosulfur biofertilizer, Compost, Medicinal Plant, VVermi-compost
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Means with different letters have significant difference based on Duncan test (p<0.05).
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Introduction

Medicinal and aromatic plants are major crops of domestic and industrial interest. The essential oil yield,
seed yield and biomass of medicinal and aromatic plants are seriously affected by interspecific competition,
meaning proper weed management becomes crucial. Competition with weeds is detrimental for medicinal and
aromatic plants production for two main reasons. The first reason is that, in acting as an important stress factor,
the interference of weeds is supposed to generate variations in photosynthesis rate and direction, pushing plants
to allocate more carbon to roots (competition for nutrients or water) or shoots (competition for light). These
plants are increasingly organically grown to improve profitability. However, the presence of weeds may lead to a
decline in both yield and quality. Therefore, nonchemical methods of weed management are needed. More
attention has been paid worldwide about the technical means for weeding, generally addressed to a removal of
weeds as complete as possible, and sometimes to the effects of weeds on medicinal and aromatic plants yields
and quality.Cumin (Cuminum cyminum L.) is an herbaceous and annual plant belonging to Apiaceae family
which is planted in arid and semi-arid regions of Iran as medicinal plant. About 26% of the total area under
cultivation of medicinal plants in Iran is allocated to cumin cultivation. This paper studied the methods of non-
chemical weed control on yield components and quantitative and qualitative yield of cumin.

Materials and Methods

In order to study weed management methods, an experiment was conducted based on a randomized complete
block design with nine treatments and three replications at the Agricultural Research Station, Ferdowsi
University of Mashhad during growing season 2012-2013. Treatments included tillage at night, false seed bed,
three cover crops such as hairy vetch, chuckling vetch and fenugreek, crop residues of sunflower, barley and
garlic and weed infested control. Operation of tillage at night performed with moon light. Seed bed prepared,
irrigated and weed removed at 28" February by using surface cultivation for false seed bed treatment. Cover
crops removed and added to the soil at 5™ March. After land preparation, 2.5 t.ha™ crop residues of each species
added to the soil. Cover crops planted as dense at 5" November then all plots irrigated and then seeding
operation was done. Plant height, yield components, biological yield, seed yield, essential oil content and
essential oil yield of cumin were measured accordingly. The treatments were run as an analysis of variance
(ANOVA) to determine if significant differences existed among treatments means. Multiple comparison tests
were conducted for significant effects using the LSD test.

Results and Discussion

The results showed that the growth characteristics, yield components, biological yield, seed yield and
essential oil yield of cumin were significantly affected by non-chemical management procedures (p<0.01). The
maximum biological and seed yield were observed in hairy vetch with 220.7 and 103.1 g. m? and these
minimum were for control with 72.4 and 28.6 g. m™, respectively. These traits enhanced more than 100% for all
management treatments compared to control. The highest essential oil yield of cumin was recorded in hairy
vetch (2.8 g. m) and the lowest was for control (0.6 g.m™).
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Conclusion

Non-chemical weed management strategies had significantly effect on plant height, yield components and
yield of cumin. Cover crops and crop residues enhanced cumin yield due to physical and chemical soil
characteristics, moisture conservation and cell swelling improvement that they increased growth and production
of photosynthetic matters. Generally, cover crop is a safe and effective technique for weed control that may
decrease the necessity for chemical approaches to crop and soil.
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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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Slow Chavdar grain yield (kg.ha™) Weed dry matter (kg.ha™) Weed density (Plant.m?)
Treatment 95125 L‘ng R —9\L L‘ng R 95‘.‘5 L'ng Qas
Rotation No-rotation Rotation No-rotation Rotation No-rotation
JS pae 3100 1200 585 101 264
No-control
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Herbicide
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Reference: Mohammad Dust & Asghari (2009)
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Table 2- Effect of intercropping of different crops on weed dry matter (kg.ha™)
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Table 3- Biological control of different pest by biological agents in various plant
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Ashrafizadeh et al. (2003 92 0909 Streptomyces
(2003) Fusarium Melon oxysporum pomy
wilt
WLS Lf)’° |).1§
Sarani et al. (2009) 66 Damping Rhizoctonia solani Burkholderiacepacia
Canola
off
Golpayegani et al. (2010) 51 R Shen L Fusarium solani Pseudomonas
Root Rot  Faba bean fluorescens
Golpayegani et al. (2010) 9 L) S, L Fusarium solani Rhizobium
Root Rot Faba bean
Maleki Ziyarati et al. 28 25 Ay LTty Meloidogyne Trichoderma
(2009) Root- knot Tomato javanica harzianum
Sadeghi et al. (2009) 57 Damping I Rhizoctonia solani Streptomyces
Sugar beet
off
. S0 JIIes Verticillium Pseudomonas
Ahmadifar et al. (2005) 14 Wilt Cucumber dahliae fluorescens
Shahiri Tabarestani et al. 81 als _J’A KVEJRVEES Rhizoctonia solani Trichoderma
(2005) Damfprmg Sugar beet harzianum
0
Mohammadi et al. (2005) 61 L) ey P Blpo_la_rls Bacillus subtilis
Root Rot Wheat sorokiniana
Etebariyan et al. (2007) 76 Aéivi:c:? V\{/’:esat Bipolaris spicifera Trichoderma viride
Abdollahzadeh et al. 71 EEAE WY oSkl Sclero_tlnla Trichoderma virens
(2006) Crown rot  Sunflower sclerotiorum

ohle 4 Ll S (o 3)ly oyl )9S (55psliS 4 b b )ble
bl smlgd li8l pganws pl L pae g cld,lg g ST o lewds
Sly aecin s laaly codladl slaglj oM sl (ul
Coglio Lo oyl 53 g il dalgs Jliday 0i; Slogage plod
by sl cn i 1 (S pgew plp 315 silow Jelse

.(Koocheki, 1997) cul )]

s .5 Gl
Slise 1 Copde b Jlnl o gy (bS5 IS

5 clio gl )l 500 slaa sl j) oLl ) og S

I Lo ksl )3 (alS lacslon 5 Sl ot sl |y (5550
3929 ol G5l o g Jlo 00+ 5l ola bl sl 03l
lmoylac g 3lge I GBI pam b ojyle sl o) obil 5 aS 30
3,555 5 Sl uSE zan (odlge 5 Sne sloisls, (LS
Kamkar & Mahdavi Damghani, ) cwl sas o eslawl
ol g ol o o8 olowd pyews 4 Bl STy aslawlie (2008
Ol sl oad 598 )3 o Bpan jlade ioljil Cly 990
SVl 45 ol Uil copie g dblio ¢l ST awy 0 Jlaia



IWAF yliwen) F 0 ylouds & ol (6539l ol pgs ay pis  AFY

Cw) 045 01> ul“*’ JL) &9.» ‘.) d))9‘.m.§ r:Ué.SP% u;by ¥

JSS 55 a8l (g5)0liS pllaipsy (S 9 £95 Rl la i)

* 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
oo 2.20 0.41 0.56 0.11
Organic fertilizer
Kk 2.10 0.37 0.50 0.09
Mineral fertilizer
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Fig. 5- Shannon and Margalef index of weed as affected by different agronomical managements (Khorramdel et al., 2009)

16 -

14 -
OLow

Species richness
= -
o N

£ » [00)
1

N
1

m High input system

input system

Soil invertebrates

Spiders Soil bacteria Mycorrhiza

ol Sep g (wladlad SIYAX (], Ko g (wlinllisd) i Cy yte ,.:413 SO i dllaie 3 S Cilises Wldgage (slaigs e - UG

(VYAY o, Sod 5 wolisilos

DYAR (o] 50n o (lidlad ¥ (o] Kon o Lolidlas 114

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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Table 5- Effect of various organic fertilizers on some soil nutrients (Ebrahimi et al., 2010)
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Fertilizer type oS silo BL oSS sailo BL oSS sailo BL
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Cow manure
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Compost
A6 o2 503 473 60 49 1.70 0.17
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Control
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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
allelophatic properties of plants had a positive role for pest and weed control in Iran.
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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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