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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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Introduction.

Purple coneflower is one of the most important medicinal plants known for its anti-bacterial and anti-virus
effects. This perennial herb from the Asteraceae family is native to North America and is planted widely in Europe.
All parts of the plant contain useful chemical compounds such as Chicoric acid, Isobutyl, Polysaccharides, and
Essential oils. Planting population and the amount of water applied are important management practices for all
crops, particularly medicinal plants, due to a prefund effect of these parameters on the chemical constituents of
these plants. An optimum planting population of 25 plants per m? is normally practiced for Purple coneflower, but
higher populations of up to 40 plants per m? have also been reported. Water stress has been reported to increase
Chicoric acid and Folic acid but not Essential oils. The purpose of the present study was to evaluate plant density
and the amount of irrigation water on different agronomic criteria of Purple coneflower under climatic conditions
of Mashhad.

Materials and Methods

In order to investigate the effects of different irrigation levels and plant density on yield and other criteria of
Purple coneflower, an experiment was conducted at the Agricultural Research Station of the Faculty of Agriculture,
the Ferdowsi University of Mashhad during the years 2009-2010 and 2010-2011. A split plot based on a
randomized complete block design with three replications was conducted. Irrigation with four levels at 50, 100.
150 and 200 mm evaporations from evaporation pan class A were allocated to the main plots, and two plant
densities of 20 and 30 plants per m? were used as subplots. Leaf area index, dry matter yield, plant height, number
of branches, number of flowers per plant, average flowers weight per plant, number and dry weight of flowers per
plant, number of flowers per unit area, fresh and dry weight of flower and root dry weight were recorded.

Results and Discussion

Results showed that all the investigated criteria were affected by irrigation levels. Plant density also affected
all criteria except those of weight per flower and fresh flower weight per unit area. The highest flower yield per
unit area was obtained from 50 mm irrigation level and plant density of 30 plants per m2. The lowest flower yield
was obtained from 200 mm irrigation level and 20 plants per m2. However, irrigation levels of 50 and 100 mm and
plant density of 30 plants per m? were the most promising practices for maximum flower yield.

Conclusion

Since irrigation levels and plant density are two important factors affecting most plant criteria, it is important
to investigate these practices for crop production, particularly in medicinal plants where chemical compounds are
also sensitive to these two parameters. For Purple coneflower, it appears that irrigation levels of 50 and 100 mm
and plant density of 30 plants per m? are practices that can be recommended, though more investigations are
required to make assurance.

Keywords: Dry Matter, LAI, Medicinal plant, Water stress
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Introduction
Conventional tillage methods increase energy costs and lead to the destruction and reduction of water and soil
resources, and for a long time, have an adverse effect on soil properties and cause the formation of hard layers.
Repeated tillage and deep plowing cause a quick release of carbon dioxide, causing soil and greenhouse effects
and, in the long run, undesirable effects on soil characteristics. Compared with conventional tillage, protective
tillage reduces the number of agricultural operations, which has many benefits. So that the loss of moisture and
destruction of the soil structure would be reduced. Furthermore, the oxidation of organic residues of plants is
reduced. Research has shown that the maintenance of a part of the previous crop residues on the surface of soil
and the presence of superfluous roots of arable crops in the soil at a rate of two-thirds, reduce the amount of soil
compaction in compared with uncoated and unpolluted land. Therefore, the present study was conducted to
investigate the effect of different tillage methods and plant residue management on wheat and organic carbon of
soil in Mashhad weather conditions.
Materials and Methods
This research was carried out as a three-year experiment with wheat —rapeseed - wheat rotation as split plots
in a randomized complete block design with three replications. In this design, different tillage methods were
considered as the main plot and management of plant residues as a subplot. Tillage methods consist of three levels:
conventional tillage (plowing + discing + leveling + farrowing + planting with seeding machine), low tillage (light
discing + farrowing + planting with seeding machine), and no tillage (direct sowing with seeding machine). Also,
the management of plant residues includes three levels: no residues, 30 percent of plant residues, and 60 percent
of the previous crop residues. Characteristics of heading and maturity dates, wheat yield and yield components,
and soil organic carbon content were investigated.
Results and Discussion
The results showed that the longest time for the occurrence of heading and maturity was observed in
conventional tillage treatment. So that, it was only in this treatment the heading and maturity stages occurred on
dates more than 170 and 202 days after sowing, respectively. Treatment of no residues with 168.22 days after the
sowing date had the most extended date of heading. No-tillage treatment significantly decreased the number of
spikes per square meter and 1000-seeds weight. However, there was no significant difference between the levels
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of plant residues in no-tillage treatment. No-tillage significantly reduced the grain yield of wheat. Though in no-
tillage conditions and 30 percent of plant residues, grain yield was significantly higher than 60 percent, and no
residues were in the same tillage conditions. The highest grain and biological yields were observed in conventional
tillage treatments and in 30 and 60 percent of plant residues. Conventional tillage significantly reduced the soil's
organic carbon content. Low tillage treatment at 30 and 60 percent of plant residues observed the highest organic
carbon and nitrogen.
Conclusion

Although wheat's grain and biological yield in conventional tillage treatments were more than low tillage and
no-tillage, low tillage improved the organic carbon content of the soil, and this phenomenon can have a positive
effect on plantyield in the long run. Therefore, preservation of 30 percent of rapeseed residues with low tillage in
wheat - rapeseed - wheat is recommended.

Keywords: Low tillage, No-tillage, Rapeseed residues, Rotation
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Table 3- Mean comparisons for simple effect of tillage on heading date and maturity date of wheat in third year

S5 (Cudls’ 31 s 39,) (oddlainn g U (Sl 51 aw 39)) (S demwy 2,6
Tillage Heading date (DAS*) Maturity date (DAS)
ShFS o9 163.89 197.78
No tillage
SiFE o 166.00 199.55
Low tillage
e il 170.89 202.11
Conventional tillage
LSD (0.05) 1.052 0.47
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Table 4- Mean comparisons for simple effect of plant residues on heading date of wheat in third year

2L Ll
plant residues

(oS’ 31 oms 595) (RIWmw g2,U
Heading date (DAS)
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No plant residues
lS bl oy Y
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lS bl oy £
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168.22

166.78

165.78

LSD (0.05)

0.84
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Table 5- Mean comparisons for interactions of tillage and plant residues on agronomy traits of wheat and organic carbon and
nitrogen content in third year

Lo | < S ons Ol
N = - EE LI B S &y 3 b N Loeta
Sise RPN o el sl Aot T
Tillage plant residues No. of sbike 1000-seeds ~ Seed yleld Biological )l/Ie d Soil Soil
. FZ) weight (g)  (ton ha?) (ton ha) organic nitrogen
Inm
carbon content
(als) (2LS (bl oy
Without crop 258 26.4 3.9 10.8 0.63 0.060
s residues
z3)) o9 e .
. 2lS gLl aop Ve
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LS (b, 5.
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LSD (0.05) 6.93 3.01 0.24 0.55 0.008 0.008
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Introduction

Agriculture plays a central role in countries' food and economic security, and population growth has increased
dependence on it. The Nazluchai basin is one of the important areas for agriculture in Iran, and improper land use
has destroyed water and soil resources in the area. One way to improve this situation is land suitability assessment.
Land suitability analysis is a multi-criteria decision-making process based on a spatial information system. On the
other hand, various systems analyze descriptive and spatial data. However, the Geographic Information System is
one of the best methods to acquire, edit, process, and manage data quickly, accurately and simultaneously in large
volumes. However, this system also has limitations in decision making. Therefore, the integration of geographical
information system with Multi-Criteria Evaluation methods, including Analytical Hierarchy Process, has been
proposed as a land suitability assessment method. Therefore, the aim of this study is to investigate the ecological
suitability for irrigated farming in a part of Nazluchai with an area of 23314 hectares using multi-criteria evaluation
within the analytical hierarchy process and geographical information system.

Material and methods

At first, the parameters affecting the ecological land suitability for irrigated farming were identified, and the
necessary data were collected and mapped using Geographic Information System. The criteria and sub-criteria
were weighed based on expert opinions within Analytical Hierarchy Process. The homogeneous units were
prepared by combining the sub-criteria standardized maps. The main limiting criteria in this study, including a
slope less than 8% and a water quantity less than 3,000 liter/ha/year, were involved in the Boolean logic analysis.
The ecological land suitability map for irrigated farming was generated using the Linear Weight Combination
method and was classified into unsuitable, marginally, moderately, and highly suitable classes.

Results and discussion

In the current land use map, 46.4% of the area was used for irrigated cultivations, 32.2% for range-dry farming
on slopes above 30%, 12.6% for dry farming on slopes of 12-30%, and 0.8% was allocated to dry farming in areas
with a slope less than 12%. Rocky and bare lands also cover 8% of the area. The matrix of the main criteria includes
the landform, climate, soil, and water resources. Water resources have the highest weight for irrigated farming,
and climate and soil are in the next rank. According to experts, the most important sub-criteria for assessing land
suitability for irrigated farming are water quantity, temperature, texture, and soil fertility. Therefore, water
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resources are one of the most important and limiting resources to agriculture development in the basin, affecting
other ecological resources. The ecological suitability map showed that 28.2% of the study area is the best area for
irrigated farming, i.e., highly suitable class, 16.4% is moderately suitable class and 8% is marginally suitable class.
47% of the study area was classified as unsuitable for irrigated farming. In ecological suitability and current land-
use maps, there is about 11% mismatch, and in 89% of the area, current land use is compatible with the ecological
suitability of the study area. The results also show that integrating remote sensing, spatial information systems,
analytical hierarchy processes, and weighted linear combinations is useful and effective for assessing land
suitability and land-use planning.

Conclusion
This study is an important and useful regional guide for agricultural land planning. In order to prevent
degradation, land suitability assessment, and optimal management, based on the principles of land-use planning
using such new techniques and technologies, can be a fundamental solution for the relevant organizations. It is
important to resolve environmental problems and create the conditions for sustainable development.

Keywords: Land use, Multi-Criteria Evaluation, Spatial Analysis, Sustainable Agriculture
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The importance of research

Goal:
Spatial Multi-Criteria Analysis of Ecological Land Suitability for Irrigated Farming
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Fig. 6- Flowchart of spatial multi-criteria analysis to ecological land suitability for irrigated farming in Nazlouchai basin
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Fig. 4- Water quantity sub-criteria in the study area

2l ol el s sl sl s 2 1y 58T iy
Coonl djd (sdm Slye j0 (oisd ol 5 bl dod (sl oy ;
ol syl g Joud BB o/) 3l yiaS ()55l F 5 )b )3
XU & Zhang, ) cusl lels,l8 bwgs bylas o Cowyd cgliad
Oliee 0 adllae opl > 4 S (2013; Aburas et al., 2017.

o 3,5 )35 Jgi LB asels )3 /o)l lacisliad )55kl

Sa 56195 (Saa (slasal g kil

Sl ersgy il o b S3elST (Sad slassly olos 4k
515 35 30 g 45 39y a5l VAYR Lols b jlomo 5 dai i
Al S Vel snly o 3SasS 5 S F55 1,

Lajlane g3 g Lajlane (59
el 9 SB ouldl cmoj S Jolid (o | (sla)lons (o yile
o6 4 ol ol el ly i oVl of glie o 02l o O
2850 L8 gdms ady 0 SB g w8l g el ool Lol _aisl
W)l g e oS Jolb (ej S8 sl jlime o5 e ile
03,8 S o o) SlocudS (ly (5 Cuponl o jlme
N & (s Cagl) 9 1od ¢ SN ol o8l (sl jlino o5 s |
Caol 03l jolaidl dgs as |y yjg o pinion (0L MBI L Lod &S
0jg ol § COL cuipa SBbjlrenj g ple
F S )3 ylme s 265 (g S ol el el i
IV 50 b Ol o5 oS sy Lt ol wocwl aai edygl oL



YV ol cely) 6l 6l slaolib aves (ool < 5alssT canlis' (S oylrosir Julows

J F -I- H
Texture ertility p
LC L SiL H M L VL 8.2-88 7.8-82 7-7.8
[ L =
ja Depth (cm) *nage Erosion
>120 80-120 50-80 20-50 H ™M L
- - I
10 5 0 10 20
UTMWGS 84 s W BN BESSSSSEE Km

Water quantity
Temeprature
Texture
Fertility
Relative humidity
Soil depth
Erosion
Precipitation
Slope

Lime

Drainage

ocC

pH

Elevation
Aspect

axfllae 590 diliin 43 S gbdylre yy -0 JSWG
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Introduction

Plants are exposed to several environmental stresses, all affecting plant growth, and development, which
hampers crop plants' productivity. The mungbean (Vigna radiata L.) is a plant species from the legume family.
This plant is an enriched source of protein, fiber, antioxidants, and phytonutrients. It plays an important role in the
human diet and improves soil fertility by fixing atmospheric nitrogen. The average yield of mungbean is quite low.
One way to improve crop yield and production is the management of fertilizers such as spent mushroom compost
that greatly affect mungbean growth, development, and yield. Spent mushroom compost (SMC) is the residual
compost waste generated by the mushroom production industry. It is readily available, and its formulation
generally consists of wheat straw, dried blood, horse manure, and ground chalk composted together. This research
was carried out to study the effects of different levels of spent mushroom compost on mungbean's quantitative
yield and water use efficiency under drought stress.

Materials & Methods

This research was conducted in 2016-17 as a split plot based on a completely randomized block design with
three replications at the Research Farm of the University of Gonabad. Main factor levels concluded of full
irrigation (300 m® in each irrigation) and irrigation disruption at the pod formation stage, and subfactor consisted
of 0 (control), 20, 40, 60, and 80 t.ha™* spent mushroom compost.

Results & Discussion

The results showed that under drought stress, the highest seed yield (1660 kg.ha') obtained in the treatment of
60 t.ha spent mushroom compost and 40 t.ha™* spent mushroom compost decreased the effects of drought stress.
In full irrigation, the highest biological yield observed in treatments of 80 (7377 kg.ha) and 60 t.ha-1 (6132 kg.ha-
1) spent mushroom compost and drought stress and no application of fertilizer decreased biological yield (46%).
In drought stress conditions, application of 40, 60, and 80 t.ha™* spent mushroom compost increased water use
efficiency compared to control, and the highest water use efficiency was observed in the treatment of 60 t.ha?
spent mushroom compost. Application of 80 t.ha spent mushroom compost increased the lateral branch number
by 44% compared to control. The highest and the lowest pod number per plant were obtained in treatments of 80
to.ha! spent mushroom compost (27 pods per plant) and control (17.3 pods per plant), respectively. Less irrigation
increased water use efficiency, so each level of SMC in full irrigation conditions did not significantly differ from
similar levels under drought stress. The main consequences of drought in crop plants are reduced cell division and
expansion rate, leaf size, stem elongation and root proliferation, disturbed stomatal oscillations, plant water and
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nutrient relations with diminished crop productivity, and water use efficiency. Spent mushroom compost is an
excellent source of humus. SMC does not contain any pests or weed seeds because of the high temperatures
associated with the composting and pasteurization processes. SMC also contains very low levels of pesticides and
heavy metals. The negative effects of drought stress on plants of the legume family have been proven in other
studies. Research on wheat reported that spent mushroom compost increased seed number per spike.

Conclusion

The results showed that drought stress reduced most of the studied traits. Application of 20 t.ha™* spent
mushroom compost did not significantly affect most studied traits. The highest effect on plant height, lateral branch
number, and pod number per plant were observed in the treatment of 80 t.ha* spent mushroom compost. In general,
according to the results of this research, applying optimum amounts of spent mushroom compost as an eco-friendly
input in drought stress can improve growth characteristics and yield.

Keywords: Biological Yield, Deficit Irrigation, Ecofriendly Input, Fabaceae, Optimum Amount, Organic
Fertilizer
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Table 1- Meteorological information of research area
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Minimum temperature in month (°C)
5 9 35 Ol
Evaporation and transpiration (mm)
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170.40 189.72206.18 164.72 148.83




1Fe) lawsl ¢ Yo,lols NF alor (5559l (owliols pgy 4 s Y¥.

O S 5 Pl ()l diged (Ghmgly Joe S (g ke Bl
b}g).o @Lu W le)l oLiw.;l.a)] LY dw 9 US.»).& uluo9aa.>
L] 005 03)91 Y Jodz 0 (Shyed 7l osd 8 s CuvgpeS

a5 blS (o)lul) ool g g0 ol talojl slaysSe

4_‘.3).«4,0&.»» 9»&5;9.10!.0@@0 @9(@3;‘5)’1& 4.1>)A).)d)lﬁ]
JALC OI?J.CA{ ()L.ib ).)L’)J"A’ 9;' 5\:’ ‘Y' ") él)}& C)Lg OM
Yo b jio Gae jl olas b tlol plosl 31 S g 28

Table 2- Soil characteristics of experimental farm and spend mushroom compost
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Table 4- Mean comparison of some quantitative characteristics of mungbean affected by drought stress and different levels of
spent mushroom compost

s Qg a5y el LG Dy Qg > AU slaxi UL 4D Aild slaxs &y I3 439
7 Plant height Number of lateral Pod number per  Seed number per 1000-seed
Treatment -
(cm) branch plant plant weight (g)
d)‘:’:{i gk
Irrigation levels
L ol 413 7.9 23.8 8.9 7.7
Full irrigation
@I A yo 5 (gLl olab
Cut irrigation in podding 376 5.4 16.6 .7 6.4
stage
caw b pxe ciglas J8las
70 s 5.45 2.29 5.89 1.04 111
(LSD5%)
C)ls X} «_'9)..49 wy».f
Spent mushroom
compost (t.hat)
328 53 17.3 7.5 6.5
20 38.1 5.4 175 7.5 6.3
40 41.9 7.4 216 9.3 7.9
60 42.3 5.7 17.6 8.0 6.4
80 42.2 9.4 27.0 8.9 7.9
e )0 b pxe cigles JBlas
70 Jloss| 6.66 2.37 5.65 1.24 1.94
(LSD5%)
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The comparison is based on the LSD test at the 5% probability level and the averages are compared two by two with the control.
Differences the are greater than the LSD value are significant
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Fig. 1- Mean comparison of seed yield of mungbean affected by drought stress and different levels of spent mushroom
compost (LSD=270.04)
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Fig. 2- Mean comparison of biological yield of mungbean affected by drought stress and different levels of spent mushroom
compost (LSD= 983.93)
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Fig. 3- Mean comparison of water use efficiency in mungbean affected by drought stress and different levels of spent
mushroom compost (LSD= 0.07)
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Introduction

Conventional tillage can reduce infiltration and hydraulic conductivity by disrupting macrospore networks and
increasing bulk density, porosity, water use efficiency, and soil organic matter. Conservation tillage is one of the
practices of crop residue management on the soil surface. Reduced tillage is one of the conservation systems that
amount remain crop residues on the soil surface. Reduced tillage has some benefits, including higher soil organic
matter, soil moisture maintenance by reducing evaporation, better penetration of water, and controlling water and
soil erosion. Excessive use of chemical fertilizers caused serious environmental issues globally, such as reduction
of plant diversity, instability of economic yield, increased pest, and disease damages, and intensification of soil
erosion. These increasing concerns regarding the negative impacts of these systems on the environment and human
health suggest that more effort is needed to develop sustainable agricultural systems. The application of
vermicompost and biofertilizers is regarded as one of the promising approaches to increasing crop productivity.
Chickpea (Cicer arietinum L.) is mainly cultivated as a rainfed crop, and water stress often affects both
productivity and yield stability. The objective of this experiment was to evaluate the impact of different tillage
systems and the application of vermicompost and arbuscular mycorrhizal fungi on the growth, yield, and economic
efficiency production of Cicer arietinum L.

Materials and Methods

A field experiment was carried out as a split plot based on a randomized complete block design (RCBD) with
12 treatments and three replications at Firuzabad, Kermanshah, Iran, in 2019. The main factor was different tillage
systems, including conventional tillage (moldboard plowing+ disking, tillage depth 25-30 cm- CT), reduced tillage
(chisel plowing- tillage depth 15 cm- RT), and no-tillage (NT), and the sub factor was four different fertilization
treatments (C: control, AMF: arbuscular mycorrhizal fungi (Funneliformis mosseae), VC: vermicompost (at 1.5
t/ha), AMF+ VC: arbuscular mycorrhizal fungi+ vermicompost). In AM fungi treatments, 80 g of the soil
containing mycorrhizal fungi hyphae and the remains of the root and spores (1000 g spore.10 g soil) was added
to the soil during planting times. Also, vermicompost (1.5 t ha') was applied to the soil before planting.
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Results and Discussion

The Results demonstrated that the highest seed yield (116 g.m2) and protein yield (24.2 g.m?) was achieved
in reduced tillage with the application of AMF+ VC. Also, reduced tillage increased the seed yield and protein
yield by 19.6 and 17.1 %, respectively, when compared with CT. Different tillage systems and applications of
vermicompost and arbuscular mycorrhizal fungi significantly impacted the number of pods per plant, plant height,
number of lateral branches per plant, number of main branches per plant, and biological yield. The highest
mentioned traits were obtained in reduced tillage and with the integrative application of AMF+ VVC. Moreover, the
application of AMF+ VC increased the number of pods per plant, plant height, and biological yield by 37.2, 35.2
and 19.7%, respectively, in comparison to control. The highest pod total weight (155.8 g.m), harvest index
(40.5%), and seed protein content (21.2%) were obtained through integrative application of AMF+ VC, and the
lowest these traits were reached in control. Based on the economic values, the best treatments were RT+ C, CT+
C, AMF+ RT, and AMF+ CT, respectively, with the highest net income and Marginal rate of return.

Conclusions

Overall, the results of this experiment showed that there was a significant difference between tillage systems.
The highest number of pods per plant, plant height, number of lateral branches per plant, number of main branches
per plant, biological yield, total pod weight, seed yield, and protein yield were achieved in reduced tillage that
increased by 26.4, 16.8, 27.4, 28.6, 10.9 19.6 and 17.1 %, respectively when compared with conventional tillage.
Also, integrative application of AMF+ VC increased harvest index, 100 seed weight, biological yield, seed yield,
and seed protein content by 16.7, 21.1, 19.7, 40.1, and 21.8%, respectively, when compared with control. The
highest values of the seed yield and protein yield were obtained in reduced tillage with the integrative application
of AMF+ VC. In contrast, based on the economic values, the maximum marginal rate of return was achieved in
reduced tillage without fertilizer, conventional tillage without fertilizer, reduced tillage+ AMF, and conventional
tillage+ AMF, respectively.

Keywords: Bio-fertilizer, Seed protein, Seed yield, Reduced tillage, Sustainable agriculture.
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Fig. 1- Means comparison of interaction effect of tillage systems and different fertilizer resources on seed yield of Cicer
arietinum L. The comparison was based on the LSD test at the probability level of 0.05% and the means compared two by

two with the control. Differences that greater than the mentioned LSD value are significant.
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Figure 2- Means comparison of interaction effect of tillage systems and different fertilizer resources on protein yield of Cicer
arietinum L. The comparison was based on the LSD test at the probability level of 0.05% and the means compared two by
two with the control. Differences that greater than the mentioned LSD value are significant.
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Table 8- Total cost, gross income and final gross profit in the studied treatments (price in terms of rials)

. .. Sol 43 g00x0 [ES RN .
Tret::xnts Tﬁaﬁ:{)‘:t Cgros)s iﬁcor}le) (;f:reatme;ts Margii xlu?;‘:sboféz;efit
(total income) 9 g
395 Gpan pie + w35 (9 .
NEount. 17299392 39446960
brishen )8 + o555 0 18546332 42662140 258
NT+ Mycorrhiza
35 Syae pis tpgmye p3ud 19213841 63818800 12.73
CT+ No fertilizer
35 Byae pis + 5 pd 19501192 72627090 15.07
CP+ No fertilizer
brigSee @8 pgeye ol 20492211 69075040 9.28
CT+ Mycorrhiza
Buisher g8 405 o5 20526581 76797670 1157
CP+ Mycorrhiza
CungeaS o)y + 0550 09k 55709843 48142880 0.23
NT+ Vermicompost
DajgSen )5 ¥ CugieSonsg + o35 Lo 56595841 54223190 0.38
NT+ Vermicompost+ Mycorrhiza
CugaS )9 + iz e 57601852 80348480 1.01
CP+ Vermicompost
CusgeaS 29 *poeye 3 57614931 72625400 0.82
CT+ Vermicompost
brigSee @8 +mgaScarg tpgure o8 gaggiogy 80028130 0.98
CT+ Vermicompost+ Mycorrhiza
s @ FowmgaSsess tlim 038 gogG0g) 112202260 168

CP+ Vermicompost+ Mycorrhiza

b G NT g (20l w503) Jjz 0508 1CP (55 Sd + 50155 0508) pogusye w3 :CT
CT: conventional tillage (moldboard plowing+ disking), CP: chisel plowing (reduced tillage) and NT: no tillage
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Table 9- Costs, marginal net of benefit and economic rate of return in selected treatments (in terms of toman)

D OB g, lows JS 4 ja sl oAb Bl wd L S
Selected treatments Total costs Marginal net of benefit Marginal rate of return (%)
355 Syas pis + %S gk 1729939 2214757 -
NT+ No fertilizer
BusSee @8+ o3 g 1854633 2411581 157.8
NT+ Mycorrhiza
355 Do pie +pguye b 1921384 4460496 1173.1
CT+ No fertilizer
395 Spae pae + 5 i 1950119 5312590 1407
CP+ No fertilizer
152595 @) Ty b 2049221 4858283 828
CT+ Mycorrhiza
2055 &)B +J>+.e_ o 2052658 5627109 1057.4
CP+ Mycorrhiza
CogeaS snrg + 3 o 5760185 2274663 15
CP+ Vermicompost
520550 )8 +CusguoS co)9 + 53 p5ei 6065609 5154617 67.8

CP+ Vermicompost+ Mycorrhiza

w5 ety INT g ((ialS o5e8) i w5 (CP (S +)l5415,5 5 w50) pousyo o5l :CT
CT: conventional tillage (moldboard plowing+ disking), CP: chisel plowing (reduced tillage) and NT: no tillage
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Introduction

Food security is one of the most important challenges facing humankind. Therefore improving crop yields are
essential to meet the increasing pressure of global food demands. The loss of high-quality lands, increasing
fertilizer use, and its effect on the environment indicate that we need to develop new strategies to increase grain
yields with less impact on the environment. One strategy that could help address this concern is by narrowing the
yield gaps using improved management. Comparative Performance Analysis (CPA) is an approach for studying
yield gaps; it defines quantified yield-gap functions. Assessing the yield gaps in major field crops can help us
understand yield variability and potential. Rapeseed is one of the world’s most important oilseeds, and its
production has economic and agronomic advantages. Rapeseed oil is considered a healthy ingredient and the third
most used oil in foods. There is a difference between the average yield and the maximum expected yield of
rapeseed in Khorramshahr. There are potential lands in this region that, by investigating the reasons for low yield,
farmers can be encouraged to cultivate rapeseed on their farms. Therefore, this study aimed to determine the yield
gap and the limiting management factors in rapeseed cultivation of Khorramshahr.

Materials and Methods

This study was carried out to investigate management factors causing the rapeseed yield gap in Khorramshahr
during the 2018-2019 growing season. This study recorded information from 57 farms with variation in the area
under cultivation, farm management and yield based on information from local experts and field studies. The
comparative performance analysis (CPA) method was used to evaluate the yield gap. All information related to
management practices was either measured or recorded. From the relationship between all measured variables
(quantitative and qualitative) yield model was obtained through stepwise regression. By putting the best-observed
value of the variables in the model, the maximum attainable yield was calculated, and the difference between them
was considered a yield gap.

Results and Discussion

The yield observed in the surveyed farms, and the yield predicted by the model show a significant relationship.
In this regard, the correlation coefficient was 93%, which indicates the high accuracy of the model for predicting
the yield gap of the studied rapeseed fields. Based on the model, nine independent variables were selected from
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all studied variables. Then actual and attainable yield and contribution of each variable to the yield gap were
determined by using the model. Results showed that the average yield, achievable yield, and yield gap of rapeseed
were 1663, 3197, and 1533 kg.ha', respectively. The most important variables in the rapeseed yield gap were the
use of the leveler, farmer’s education level, phosphate fertilizer application, time and amount of potassium
fertilizer application and method of removing crop residues of the previous year, irrigation frequency, and sowing
machinery. Factors that had the highest share of yield gap were potassium application time (27.14%), application
of superphosphate (26.85%), potassium rate (25. 9%), crop residues removing method (9.63%), and use of lever
(9.13%). According to the findings, the highest contribution to the yield gap was related to potassium fertilizer
application time and superphosphate fertilizer application. These variables caused a yield gap of 416 and 411
kg.ha™ respectively.
Conclusion

This study showed a difference between the actual yield and potential yield of rapeseed fields in Khorramshahr,
which can be reduced by modifying crop management. The observed yield gap was 1533 kg.ha' (48%). The results
of this study indicate that fertilizer management of Khorramshahr rapeseed fields, especially potassium and
phosphorus fertilizers, is important and should be considered by farmers in the region. More than half of the
rapeseed yield gap can be reduced by using phosphorus fertilizer and changing the time and rate of potassium
application in Khorramshahr.

Keywords: Actual yield, Field optimal management, Increasing production, Potential yield, production
constraints
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Fig. 1- The relationship between observed and predicted Rapeseed grain yield in Khorramshahr
Continuous and dashed lines represent fields actual and predicted yield by model, respectively.
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Fig. 2- Cumulative frequency distribution of potassium application time (days since 21th March) in Khoramshahr Rapeseed
fields
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Fig. 3- Frequency of phosphorus application in Khoramshahr Rapeseed fields
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Fig. 4- Cumulative frequency distribution of phosphorus application time (days since 21th March) in Khoramshahr
Rapeseed fields
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Fig. 6- Frequency of K application rate in Khoramshahr Rapeseed fields
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Fig. 7- Frequency of leveler usage in Khoramshahr Rapeseed fields
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Introduction

Tomato and cucumber are now produced by using a high amount of chemical nitrogen fertilizer and a variety
of biocides. These are hazardous to human health and the surrounding environment. Intercropping these plants
with a legume such as green bean not only improves nitrogen use but also helps to enhance environmental
conditions. Based on these assumptions, the present investigation was carried out to determine the effect of
intercropping bean with tomato and cucumber on yield and yield components, land equivalent ratio, and nutrient
use efficiency in a triple intercropping system.

Materials and Methods

This experiment was conducted between 2015 and 2016 on a private farm adjacent to Shirvan in the Northern
part of Khorasan Province. The experimental layout was based on a randomized complete block design with six
treatments and three replications. Treatments were a different combination of single, double, and triple rows of
cucumber, tomato, and green bean together with the pure culture of each one. Criteria measured were dry matter,
yield accumulation, fruit weight, economical and biological yield, harvest index, land equivalent ratio, and also
nitrogen, phosphorus, and potassium use efficiency.

Results and discussion

As expected, dry matter yield accumulation in sole cucumber was higher than in other combinations, and a
decreasing trend was observed when the ratio of cucumber was increased in intercropped. However, this was the
reverse for tomato. Dry matter yield accumulation for green bean was higher in a single row intercropping than in
others. Higher dry matter accumulation in intercropped seems to be associated with better resource use and lower
interspecific competition and hence photosynthesis improvement. For cucumber, economic and biological yield in
the pure stand was higher than the intercropped, while the harvest index was the highest in double rows
intercropped. The economic and biological yield of green bean and tomato in pure culture was higher than in other
treatments. In contrast, 1-row intercropping increased the green bean fruit in a plant by 18.42% and the tomato
fruit weight in a plant by 62.38% compared to pure stand. Better light interception and efficient resource use seem
to be the reason for better performance of intercropped compared with monoculture. However, nutrients use
efficiency did not show a similar trend when nitrogen, phosphorus, and potassium use efficiency in single row
planting was higher for bean and tomato; this was not a common trend in general. Single row intercropped showed
a 27% increase in yield on the base of land equivalent ratio.

Keywords: Land equivalent ration, Resource use efficiency, Intercropping
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2014-15 Clay loam
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Fig. 1- The average of dry matter accumulation of cucumber (A), bean (B) and tomato (C) in cropping ratios in two years
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Table 6- Land equivalent ratio of cucumber, green bean, tomato and total in cropping ratios in two years

00 ) Sl pt Comnnd

olbjl gl ,esl Land equivalent ratio
Experiment factors W e bag) hans S
Cucumber Greenbean  Tomato  Total
Jh
Year
|
.‘b Ju 0.206 0.198 0.489 0.893
First year
po2 Jb 0.211 0.297 0546  1.054
Second year
cusS gbcans
Cropping ratios
i) S byle ol 0.173 0.551 055 1274
1 row intercropping
) 2 bgbe a8 0.2 0.101 0521  0.823
2 rows intercropping
3y o gl i 0.251 0.091 0482  0.824
3 rows intercropping
S sme pdaw
Significant level
b ns ns ns ns
Year
WS lebuw * * ns *
Cropping ratios
Lol a8 (slacund X JLu ns ns ns ns
Year X Cropping ratios
Ele 13.63 29.84 9.13 10.17

C.V. (%)

S e pis oI i NS 5 doyd gy Jleis] pdaw )5 (615 pre onima L 1
*: is significant at 5 percent probability levels, respectively, and ns: is not significant.
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Introduction

Food security and sustainable agriculture are among the most challenging issues for the human being in the
present age. These daunting challenges have arisen in the face of dramatic population growth as well as rising
living standards, lifestyle, and, as a result, increased demand for a variety of foods. Due to limited water resources
and arable lands, to achieve more production, it is necessary to increase the yield per unit area by using more
materials (e.g., chemical fertilizers, pesticides, and fossil fuels) and energy. Obviously, in addition to the higher
cost, it will lead to irreparable environmental consequences. In this regard, to achieve more sustainable production
of agricultural products, there is a need to carefully evaluate the environmental status of these products in order to
identify environmental hotspots to optimize them. Due to this, a study was conducted to assess the environmental
damages to the soybean production system in different cities of Mazandaran province with a life cycle assessment
(LCA) perspective.

Materials and Methods

In the present survey, LCA approach was applied to evaluate the environmental impact and determine the most
important hotspots of soybean produced in the cities scale of Mazandaran province (13 cities with soybean
cultivation). LCA is a method that examines the environmental impacts associated with a product (or process)
throughout its lifetime by accounting for resource consumption and pollutant emissions. For this purpose, the farm
gate was considered the system boundary. Necessary data for LCA inventory were also obtained through face-to-
face interviews with 303 farmers in 2019 and the Ecolnvent 3.5 database in SimaPro 9.0.0.49 software. The
potential environmental impacts were assessed by the IMPACT2002+ (v2.15) model in the software based on 1
ton of soybean seed produced as the functional unit (FU). Finally, impact assessment results of the soybean
production system were presented in four environmental damage groups: human health, ecosystem quality, climate
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change, and resources.

Results and Discussion

The findings revealed that soybean cultivation in the region and under the current conditions of inputs
consumption has the highest impact on human health indicators that direct emissions from diesel fuel combustion
and application of chemical fertilizers in the field play a major role in this damage category. Direct emissions from
field operations claimed the highest share (>51%) in increasing global warming potential, which was mainly a
result of CO2 emissions from burning diesel fuel. In addition, the findings of the present study showed that diesel
fuel, followed by nitrogen fertilizer, had the most substantial role in the resources damage category. More
generally, the total environmental damage for the production of 1 ton of soybean seed in surveyed cities ranged
from 228.76 to 439.77 mPt, among which the cities of Galugah and Qaemshahr (228.76 and 261.18 mPt,
respectively) had the least and Amol, and Sari (438.06 and 439.77 mPt, respectively) had the most value. To sum
up, the LCA approach has been able to quantify the contribution of the soybean production system in causing
environmental damage in the form of different damage categories by considering the amount of each of the inputs
and their emissions based on a specific FU.

Conclusion

In general, it can be concluded that diesel and chemical fertilizers inputs and direct emissions caused by their
consumption on farms were the most substantial environmental hotspots. These factors, in turn, arise from the
mismanagement of soybean farms in Mazandaran. Hence, it seems that efficient management practices by
informing farmers and support of the authorities to provide appropriate facilities to farmers can be an important
step toward reducing the environmental consequences and developing the cultivation of this valuable crop in the
region.
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Fig. 1- System boundaries of soybean production (cradle to farm gate) in Mazandaran province, Iran
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Table 2- On-Farm emissions caused by the consumable inputs for soybean production in Mazandaran province
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Se Emission &
Emission 192 SB o Reference
sources g ]
Air Soil Water
Lowds (slo3oS Cd, Cu
e S L ) (IPCC, 2006)
Che-n-']|ca| NHS, NZO, NOX, CO2 Zn, Pb, NI, P, NOs (Durlinger et aI., 2017)
fertilizers Cr, Hg
o 255
Farmyard NHB, N2O - - (|PCC, 2006)
manure
. CO2, SO2, CHg4, CsHs, Cd, Cr, Cu, N20, Ni, Zn, .
fJﬁ'D Benzo(a)pyrene, NHs, Se, PAH, HC, as NMVOC, - - (Nemecek_ & Kagi, 2007)
Diesel NOx, CO, Particulates < 2.5 um (Khoshnevisan et al., 2014)
(Engineering ToolBox, 2009)
S CS i ) (Majumdar & Gajghate, 2011)
Kerosene COg, CO, SOz, CHas, N20, NOx (Ramachandra & Shwetmala,
2012)
O COg, SO2, Pb, CH4, CsHs, Cd, Cr, Cu, N20, Ni, Zn, ) (Engineering ToolBox, 2009)
Petrol Benzo(a)pyrene, NHs, Se, NOx (Nemecek & Kagi, 2007)
L,S«.ds Metribuzin, Trifluralin, Imazethapyr, Bentazone, Haloxyfop-ethoxyethyl, (Durlinger et al., 2017)
Herbicide Paraquat
"SC’E Carboxin, Thiram, Iprodione, Carbendazim (Durlinger et al., 2017)
Fungicide
iSoptat Indoxacarb, Diazinon, Thiodicarb, Chlorpyrifos, Phosalone, Fenvalerate,
| t)'“'>d Endosulfan, Malathion, Cypermethrin, Permethrin, Acetamiprid, Fenitrothion, (Durlinger et al., 2017)
nsecticide

Profenofos, Fenpropathrin
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* Active materials emissions of each biocides is common to the three parts of air, soil and water.
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Fig. 2- Contribution of inputs to endpoint categories of climate change (a) and ecosystem quality (b) for production of 1 ton of
soybean seed in different cities of Mazandaran province



1P+ Glawsl « Yo lods NF ado «(6 5,9l (ol pgo 4 s FYY

100% T
90% T
80% +
- 70% +
§=]
3 60% +
=]
§ 50% T
2 40% 1
=
30% +
20% T
10% +
0%
— -_— -— — — - — - - ko] — -
Z &8 8 £ § & § 2 § = g B
< @ 8 5 £ 3 S 2 S Z =
g ° 5 § <3 S g O
a) o =
Human health (DALY .tont)
100% T
90% +
80% T
70% T
c
§=]
5 60% T
2
S
€ 50% T
o
© ]
S 40% T
£
30% T+
20%
10% T
0%
= S =S — — < — = = he] o] = <
z E £ £ £ ¢ § g2 & 3 2 § %
< M 8 3 < ¥ S 3 z é 2
g - & £ Zgz g 2 ©
& @ s
b) .
Resources (MJ primary.ton?)
m Electricity w Insecticide Fungicide m Herbicide m Kerosene
m |_ubricating oil u Petrol m Diesel = Manure m Sulfur fertilizer
Potassium fertilizer u Phosphate fertilizer Nitrogen fertilizer Polyethylene Agricultural machinery
m Soybean seed = On-Farm emissions
Clisee (gl ;end )3 Ligno 413 (5 S W98 (g0 @lie 41 )l g plund] Codlw (o5 S paB LS 53 (B (203l 51 Sy 2 oo T S

olyisle bl
Fig. 3- Contribution of inputs to endpoint categories of human health (a) and resources (b) for production of 1 ton of soybean seed in
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Fig. 4- The adverse effects of chemical fertilizers application on food and human health (Savci, 2012; Rai et al., 2019)
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Fig. 5- Weighted environmental damage for the production of 1 ton of soybean seed in different cities of Mazandaran
province.
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Introduction

Soil is the richest and most diverse living community in any ecosystem. Soil organisms are responsible for the
change and transformation of organic matter and the deformation and transport of nutrients such as nitrogen and
sulfur. Therefore, they are an integral part of soil quality. In agricultural systems, useful macrofauna includes
species that are involved in increasing crop yield and the ecological stability of the system. The objective of this
study was the effect of agricultural systems (irrigated and rainfed) on the abundance and diversity indices of soil
macrofauna in wheat fields of llam province, west of Iran.

Materials and Methods

In this study, the abundance and biodiversity of the soil macrofauna arthropods in wheat fields of Eyvan (llam
province) was investigated. Five samplings were performed during irrigated and rainfed wheat growth in the year
2019. For this purpose, five sampling units (replicates) were selected for ten fields. In each sampling unit, soil
macrofauna was collected using pitfall traps and then counted. Diversity was calculated by Shannon-Wiener and
Simpson indices, evenness by Pielou evenness index, and species richness with Margalef index. PAST software
was used to calculate biodiversity indices.

Results and discussion

From 3753 macrofauna samples collected, 11 families belonging to different orders of insects and spiders were
identified: (1) Diptera including Syrphidae and Muscidae, (2) Hymenoptera, i.e., Formicidae, (3) Coleoptera, i.e.,
Carabidae, Staphylinidae, Silphidae, Scarabaeidae and Cicindelidae, (4) Hemiptera i.e., Pyrrhocoridae, (5) insects
larval from different families, and (6) spiders. The tiger beetles had the highest abundance in both irrigated wheat
(25.48%) and rainfed (20.57%) fields. The T-test results showed that the agricultural environment change from
irrigated to rainfed fields did not increase or decrease the number of families but increased the average total
frequency (from 2100 in rainfed farms to 1653 in irrigated farms). Changing the agricultural environment from
irrigated to rainfed caused an increase in the Shannon index, Simpson and Margalof; also, this change of
agricultural environment from irrigated to rainfed has caused a decrease in the value of the Pielou index. The
results showed that the Shannon-Wiener index and the Margalef richness in the rainfed wheat fields were
significantly higher than in the irrigated fields (P<0.05), however, the Simpson diversity in rainfed fields was
higher than in irrigated wheat fields, but this difference was not significant (P>0.05). Also, the Pielou evenness in
the irrigated fields was higher than in rainfed, but this difference was insignificant (P>0.05). The results also
showed that the highest and lowest number of arthropods trapped in pitfall traps in rainfed fields were related to
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tiger beetles (21.4 £ 4.87) and red bugs (1.68 % 0.18), respectively, and in irrigated fields, it was related to tiger
beetles (13.60 + 2.82) and dung beetles (2.16 £ 0.16). In general, the results showed that the frequency and diversity
of soil macrofauna in the rainfed wheat fields were higher than in irrigated wheat fields.

Conclusion

The diversity of soil macrofauna arthropods in rainfed wheat fields was better than in irrigated wheat. Less
use of chemical pesticides and agricultural machinery in rainfed wheat fields improves soil physical properties as
well as provides suitable habitat for soil macrofauna arthropods, which increases diversity. Useful soil macrofauna
is very sensitive to environmental changes, so as the environment is destroyed, the diversity and number of these
macrofauna decrease. In general, according to the obtained results, it is necessary to avoid the excessive use of
chemicals in irrigated wheat fields and to provide conditions for improving the biodiversity of soil macrofauna.
These conditions can be created by reducing the use of chemicals on farms, but if you cannot for any reason, avoid
the use of chemicals on farms, use other methods such as fallow, crop rotation, and also the cultivation of legumes
in the agricultural program of the region provided these conditions.

Keywords: Species diversity, beetles, pitfall trap, Pyrrhocoridae.



Sy9LaS (ol pg2 4yl
Homepage: https://agry.um.ac.ir/

A

oS gl 53 S O shy Sl Dbl (s p 55 5 (Sl ardlas
el Sl 05 ) (Triticum aestivum L.)

Yo 3 5 P L Ol e e
YWRA/ /YY1l 55 b

WA/ 26 K550 sl

w2 9 ol (Triticum aestivum L.) pu8 g,l50 53 S 989 ,8le bbiis (i) £95 g Slgls addlas NFo) wi Sy g ap b Olpuo
FYV-YFY :(\")\\c d)’)gu\f d»upy P)'u uL.wl

LRV

350 (M) s 1) ool oyl yos (Triticum aestivum L.) puis g)l50 0 S 989, le (bbal s 55 5 lglyd caalllas oyl )
sy gty 450y (slp g O 03 gl PAS de e Ve pglate ps A I VYR Lo pUS Gagy Jsb 53 syl piges (28,8 18
g oli o a5 b yled SSE g g glaen (IS slaals jl osliiwl b SB 8 Sle waly o y3 a8 05,5 Ll (41,S5) (g S ages
Bl oaslo L.L;H}?f R W u,oly_i: o>l L@I}S\: (Ogmnons § iy — el (cba adld 5l edlatw | b L5|459§ E95 byt
Y10V w23 g (0,3 YOIFA) o puS £)150 93,2 55 (Cicindelidag) (s po (slocSu gu 45 1 (5y5laen g0 YYOY (g g0 5D b dums e
b g (P<e/00) jug— 9ls g9 sla s s a8 oy Lis <1665 £45 ol cwinpn ai0h olaidl 58 a1y Slols o 5 i (Ao
Pt 2 35 g)l30 3 (P20/+0) (ygmane 55 4a3Ls Ll g (o puiS )50 | 5k i sine ssboas o o35 g)l30 (P=e/- ) B Lo
ol Gl gy w23 puS £)l50 3l St ol pS gl50 (P=o/00) sl (815G [adli cpin o 390 Hlo sme BB (ol Ll s ol p05 g)150 ]
w20 pAS £)l50 0 (JogS slaals j> 0olidl ply &y 4989 ,S e HLLak dlaad 3 0S g 5 i &S 3D LS ulS i e D90 (g dxe BV
) pUS g5l50 53 9 (VEA £ </VA) (Pyrrhocoridae) ;o5 sla e o (YV/F £ F/AY) (Cicindelidae) sy slocKn gu 4 bgsye coi
sobds g (YN8 £ </\F) (Scarabaeidae) g S pw sl gu g (VW/E+ £ V/AY) (Cicindelidae) sy slacSo guw 45 by yo o ay
el oS ol puS e )3 (65y9liS YT ppile 5 5 i kil cpin s g la iSlale g adgS 5l Ly me Jdoa a8 oy s gl ( IS
Elie 3l S me pS gl 5> SB g, le (bl £95 5 (Sl domi )3 9B o0 g8y Sle S bl g baze (S 8L (o 50
Wibd oo oyl 265l b Glns 4 (0L Cowlwes S Mute (slaysds,Sle a5 pl & dogi b «d )5 4 (g5 0 iz b g uJ] pAS
Saog U5,S oolawl OleMbl cpl jl g5 oo doui )3 g o diwlS bys89,S ke cpl dliss 5 g4 5l g 50 layome d yi 4S5 y0body
905 &) puS g)l30 )3 (pleord pgous g WadgS jlosliial 3)50 3 1) (cowlie (b pde

o Ssguw 50,8 (gl ¢ gl4355 £45 ¢ J1355 ali 1 g’ saily

Oyl @] @) oKl 65yeliS aaSitly ¢ S LS 09,5 Hlustils -
Olpl oliile S g5y olKuisly ¢ rubs milio 9 (6ygliS” L g ¢ Sub3a2lS 09,5 (6 S Dl BiRo —Y
(Email: m.mirabbalou@ilam.ac.ir  :Jstus osiw s —%)
DOI: 10.22067/agry.2021.67484.1003



https://agry.um.ac.ir/
https://dx.doi.org/10.22067/agry.2021.67484.1003

VFo) (bl « Yoyloud OF aler (6 gbis owlishh pgo 4y pis  YYYF

e (6255 09,5 13 (hlgdofey b b bbo g (35
bl 59y p A5 L Sl (nl gy o0 oy igS]
bl 33500 2355 5 0355 35 o gl 5 olalS ot 4w
298895500 9 (198950 (o s> I3l 4 ot oo cpl g o
<8 (Barrios, 2007) 3,5 . JI bl 4 S ouiSa s

Clogad (=) Cupte g9 o) Jo—aze g9 (3
cryodes jl shyslitS jluleia g5 5 Eil3e (il el
sl sloday SB slaggdy Sl (i) £55 2 5o Jelss
Sl gl gSa Wl s se 5l (o)l pdsges (Weibull, 2003)

Byo @ (gyie C8d g al e a5 Sl Gloj Copie pogdle oS 353
2 P8 o) oo ()b paigel gy S Bl iy Sl
s Lo (slaals gl 5l S IS (sladls | (655581 lellaa
Pearce, ) cowl ej (59 2 0k Olyids i3lul ply 4 (ol
@ Olyee o5 1Sl Ao lgl (gl (g slaali (2005
I 4B sblje 5l (0,8 o)l ogbje g Sits (oS als
F0d e wg badiges 5y Cwd 3 S i a8 el opl ol ye
a5 > Aok ges (gpglaen g Ali w05k loj b g 0,0 ) olygls
Js5 cloals ez 51 .(Clark & Blom, 1992) il oo Lgioxs

Sosleer ol b b diga g YU Co p w4 Gl a
Southwood & Henderson, )5S o)l 1 S 1595,5le o LLas
(2000

Sl o) K cu bl b5y el bogas
B ‘J.;.lfuo Aoye OT 09> 04 ) C;b?y: FLe u‘*-‘“‘-‘“’?fl
Jb ol b e e o3l glaisS g9 5 Le o asl s
Wil O e 3)90 )3 pegadd g aw D (4l 1
d]4§)> (H0d) umdu (s pwd g )L) ALid g UL°) d),\o
gy Codgizee () 8y slp &5 aloylSal, 5 (Sl
(4 5 03153l i) 455 5| YL (sl S adllas uns] 005
(Ssosignn S £55 5 e ing) 5V (y9ma ST 5l ooliss |03 b o
P eleMolay oliwd 3 Slgi oo () g5 @ 2L e
G Cn 9 990 @ly 5o oS I 63b dla pogad
258 sl ) el |y ol iy Ml Lais o\l
.(Biaggini et al., 2007) 5l yuso ldgge

dL‘l’W;‘ PSE 0959)5L° obbas Caodl 4 g

Aok
Py i g ST 58 085j (ganel> 1 Ege 5 (n e S
Jolis Clogrge 5l mowg Ll SB- 00i dmoly .ol 03l (gl> 25
PSS 3l e 9 (99955 (d9ie 19d9Sle

S 1) S onzmy lie oS b 5005 b peie (b))
e 59y o ; (p eiee S wLi L(Barrios, 2007) wiad oo

SBonsj gz d bl o Yo |y b i) g9 a5 il
lio o e Jal g JSb i o (S olse Jiss g s Jgtius
CasS 1 pibiahe (iSe (nlply B 3,555 9 ()35 i wle
Wardle et al., ) cwl oads a3l o534y (590,00 donss 50
S b jsbar (ej 03) Shigrge pilex Sl i (2004
Sl Sogrge 4 o99,Ske i S paw cblis | SK

0I5 9 0351 yiacsle 93 31 et ol oy 03Il & g o B
LS o Sy SB s SLliy b SB ) 05 (S ) eke
O9Sle b be Cuhy BB s o wiliz b Sligrge nl
Byl S 09)SKee 0395 Gy b oy 0355 0 (caulS ik S
«SB lead L 2o (Barrios, 2007; Smith et al., 2008)
SB T )5l o opiideis balaSE LS dajE Jols

oS «SB Jidgn > I Gbliy same g g sl 40
(SLidlod S e g ojypeslacile o @bl JmS o e polic
Ol 5ok SuSTy daean Yl 4o elS 5Slas 5 L) 5
9 s 2) E95 O U load el S (58Sl anelr baw 5
Lavelle et ) siles Cdglare 395 & |y (0L a gy S (556)5S]

(al., 2006

Jold 1) (aladisS audo (slaig8g)Slo «55yglisS (slapiues )

s (SIPST S 5 Jpazme 3,Sles (AIjE1 )3 &5 X9l
5 &9 «Slol s Bloday ol 5 LSS5 09,5 5l (ks
Jlobay S dde saigdgSlo cp Fiare I (3L pg slad S
oblaile b old )3 LS8 Cumex 505 b N9y
By gl oliE ppn ol 55 a5 aseS ol b g5 o
g oS o 59 5l Bl ol St Jeoe
O595,Ske slaeg,S oy ke (Woodcock & Pywell, 2010)
S g (o) SBSw g GligsSis SB Sl 5K




FEO oS g,050 50 S (985,51l ollhokis it £33 3 (Slgl,8 axline

Ve gl g g e Bl WY Jl8 L (JIagS ali jl o) paiges
Sl b ool (04 (g0 pdiges dnly laicds a5 o Bl
i as )30 5 53 9 Sl 23 9 (ol A5 A 50 Ve ()00 500
b 5038 0 V0 ool 5 5o 8 > Jgb o a5
S 30 dody 51 ealazw! bl g)l50 50 i cuns s A
Iy ali s 5 03903 dbu] (o le Yo Bos) ali ojlil &y (gloyon
bl Al gYL S e aS glaigSay g 00l 48 0 e 30
5SS 51 o> 8 oo 31 eolii ol by Lnals or p3—ugd
3y90 Joloeo aali 5 audjl )l po 53 g 0ad o 10eS lgiea,
05l 53 059y V¥ 0y90 iy ledy (oIS Als LS o (Agxi s
Jbe b eolaie | YYAA olo b3 VY Boloe (13958 pgd Sloj
Qg Cyglaes s ealidl phy 4 ola & ges davals 5550
9 sl odlisl pls 4 bbas ol&iialojl ,d s Jiie oltislojl

3,5 (b )led

Mirab-balou & ) cowl 4d )5 &)so Aisee Cligios Wiz
Mahmoudi, 2019; Sayad et al., 2010; Rana et al., 2010;
05U Js .(Siddiqui et al., 2005; Zulfagar et al., 2003

S gl 5 S st Sle pblits £o5 b dlasy 5 (laslllas
ol 418,55 S yeo o) il (Triticum aestivum L.)
59k S Sl o b gy i by b 3ol
2 SB ohe Sl pblaty (i) 95 5 S8 2 (w209 )

5 plosl (p] liwl) pleal sy piS €150

sy, 9 2190
el 2 WA (o5 Jlow 53 A5 gy Jsb 5 adlllas (]
85 el ] | (e Jlod 3 &l ol liw 1 S
(S )5 ol gy ) @Bly 3 9 ol U5 )50 st

&5 ol 3 () o) 03,5 bl plaal jed 5 Sl oy

(VYA Jlo) @3l bl 023 9 ol @35 £,150 51 LS p2 )3 osled (il 9 liasedo -) Jgi
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.(Margalef, 1958)
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Table 2- The frequency (= SE) of soil macrofauna collected in irrigated and rainfed fields of Ilam province (2019)

ol ol puis Codld a5 23 P Call an
Arthropods Irrigated wheat  Degree of dominance Rainfed wheat  Degree of dominance
St 5.90 +0.18 S 6.59 +0.21 S
Araneae
(nesy) m""&‘ 11.19 £0.09 D 7.56 £0.12 S
Muscidae
e SloSe 6.050.11 s 4.05 +0.09 R
Syrphidae
e 90 12.76 +0.06 D 10.16 +0.11 s
Formicidae
pp sl 24024 R 430 +0.04 R

Pyrrhocoridae
oduishdlin] lacSwgumw

£ 8.76 +0.12 S 6.59 +0.23 S
Staphylinidae
o) oS 6.67 + 0.03 S 17.73£0.15 D
Carabidae
BPsS bb-,w LSILW—g-*‘JW 8.43+0.21 S 8.41 £ 0.06 S
Silphidae
Slgd S o LSL.“&“V 6.10 + 0.14 S 3.27+£0.10 R
Scarabaeidae
d{ﬁ_dh“_g‘“?“ 25.48 + 0.28 D 20.57 £0.26 D
Cicindelidae
Sl 9)Y 6.67 £0.17 S 10.77 £0.13 D

Insects larvae

(R=rare) s (S= subdominant) LJ& e.; (D= dominant) Lk

(VFAA) @3 cliasl 23 5 (ol 455 5130 53 16 (398 5lo (il s j £95 cilitia (518 a5 LS -1 Joan
Table 3- Diversity indices of soil macrofauna in irrigated and rainfed wheat fields of Ilam province (2019)

el @‘ PRV wd PN p
Index Irrigated wheat Rainfed wheat
Shannon H'
. s 2.68 +0.05 2.94 +0.07 0.011*
9T 0¥
Simpson
. 0.91+0.09 0.93 +0.008 0.11m
Oggors
Margalef .
IS o sl 3.90+0.19 5.07+0.18 0.000
Pielou evenness 0.98+0.01 0.91+0.02 0.43"
e Bl ' ' ' ' '

o)) S5 g iy Jlosn] paw )3 0 pze Gl iy s g # b Jxe s NS
ns: non-significant, * and **: Significant at 5% and 1% levels of probability by t-test

bt Lo i 5 o3 P55 e &t by 388 s 4 ULy byl ot o 3 45 s L Lol b 5 455

(VEAE < INA) 50,8 locpw o (YVF L FIAY) (g0 oS gw S vy w wdd e w sla Ko b WKe gl miy S
5 csslon 5 BT GBIl ey (o 45 g )l30 50 () JS3) 052 b b ol v oS g 5 508 (slagye olss (35 p
e &l I3 4 (65y9liS YT il 3959 cledy sy & A5 Else oy (J06S slaals )3 e3ldl ply 4 b Lk sluas )

b g 0dd ko olesd poew oot | ob (b hpw Olles Sass (p S 9 eyt &S (gysbas (P<0.05) cusld D3 g oad g
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Fig. 1- Mean number of soil macrofauna collected by pitfall traps in irrigated and rainfed wheat fields of Ilam province, 2019
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ns: non-significant, * and **: Significant at 5% and 1% levels of probability by t test
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Fig. 2- Numerical value of diversity indices for macrofauna of irrigated and rainfed wheat fields in Ilam province, 2019
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Introduction

In tobacco, chemical fertilizers are used to achieve the desired yield like other crops. In recent years, with the
aim of maintaining soil fertility, improving physical and chemical properties, and creating a balance in
environmental factors, the use of biofertilizers and compounds such as biochar has been considered in line with
the goals of sustainable agriculture. Biochar improves soil's physical and chemical properties, increases microbial
activity, and provides microorganisms with carbon, energy, and mineral elements. The positive effects of using
biochar with some beneficial microorganisms can be intensified. In some studies, the effect of biochar on the
abundance of arbuscular mycorrhizal fungi and the positive effects of these in increasing yield have been reported.
Mycorrhizal fungi can be considered a suitable solution to improve the plant's nutritional status by absorbing
nutrients and more water, decomposing soil organic matter and improving the growth and development of host
plants. Mycorrhizal fungi can increase water uptake by entering very small pores that even the plant roots cannot
penetrate. Applying other useful soil organisms such as Azotobacter in tobacco fields due to its ability to dissolve
phosphates and produce vitamins can improve plant growth and development. Considering that no research has
been done in Iran on tobacco production without chemical fertilizers, in this study, the possibility of economic
production of tobacco using biofertilizers and modifying compounds such as biochar is evaluated.

Materials and Methods

This experiment was carried out as a factorial based 3x2x2 on randomized complete block design including
biochar (B) at three levels (0, 4, and 8 ton/ha), mycorrhiza (M), and Azotobacter (A) at two levels (without and
with application) with four replications. The seedling roots of Azotobacter-containing treatments were inoculated
ten days before transplanting. Also, mycorrhiza inoculum was mixed with the soil bed in a ratio of 1 to 10. The
biochar was also distributed manually on the surface of the plots and mixed with field soil by a disc. The total
weight of four picks of each experimental plot was calculated as fresh yield and after curing as dry plot yield. The
leaf nitrogen content was measured by the Kjeldahl method, phosphorus was measured by spectrophotometer, and
the amount of absorbable potassium was measured by reading potassium ions by flame photometer. Phillips and
Hayman's (1970) method was used to calculate the mycorrhizal symbiosis of the root. The nicotine and sugar
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content was determined using the standard method Nos. 35 and 38 of the world organization of Corseta.

Results and Discussion

Application of 4 ton/ha biochar increased fresh yield by 11%, cured yield by 12%, the leaf nitrogen,
phosphorus, and potassium content by 13, 20, and 15%, respectively, and leaf nicotine and sugar content by 18
and 24% compared to zero level. The leaf nitrogen enhanced by increasing biochar consumption level. The highest
amount of leaf nitrogen was obtained at the B8. The same trend was observed in leaf phosphorus content. But in
terms of potassium content, the lowest amount was obtained at BO with 2.6% and the highest at B4 with 3%.
Application of mycorrhiza inoculum increased the fresh and dry yield by 6%. The positive results of this study in
the simultaneous use of biochar and mycorrhiza and Azotobacter on the mycorrhizal symbiosis can be due to the
positive effect of biochar in increasing the activity of other microorganisms such as mycorrhiza or reducing the
negative effects of harmful chemical compounds in soil. In this study, although using Azotobacter increased the
leaf yield, this increase was not significant. Also, the Azotobacter application had a positive and significant effect
on nicotine content and increased it by 32%. The application of Azotobacter can be a desirable solution to increase
tobacco nicotine content.

Conclusion

Due to the lack of significant differences between 4 and 8 tons per hectare of biochar on the evaluated traits in
terms of economic aspects, the use of 4 tons per hectare of biochar along with the use of mycorrhiza and
Azotobacter to achieve acceptable yield while maintaining chemical quality in tobacco farms is recommended.

Keywords: Biofertilizer, Soil modifier, Yield, Nicotine
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Fig. 1- Effect of biochar and mycorrhiza on fresh yield of tobacco
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and Mu: mycorrhiza application.

2 ALyl golaw o doyd g e 3 9 Sy gy g yaed
LY Jgo pelol 2 oV Jgia) ety 2529 Sy (95t Oliee
8l Gl S e ey (ke Jlaran SGpae gaw 38
Jol U8 3 )l o Cudis g )3 S (9 ylde (i
S glise g o)l 098 Sy 0 JSa 53 (5 oy e b a8 4
L9y Opod 5 S id Slgine pogad 3 .85 )18 jho plaw
oo yao ghaw 53 Jlade (g yieS mrwly 1o )> Bld &y Bl o>

Sys oilié peolic (gl gins
Jlo 95 o Lol <Sye uilly o Jod> gl ol 5
e pogad ) Joyd S o 43 Iy dme glds (g,lel Llod 4
2 o (7 Jouo) cudls 2929 S asliy 5 jhnd (k0
VO 9V W o iy S ool 9y (190 (5 Sle A Lo
2 b gxe Golds puismad (T Jgda) 250 AV o 1 5YL as o
el Gl 2 13005 55 9 sloom ol O o> S v



YOV ol polic (glgime 3 Shas p1 (2l )95 (umm job 9 b/ logm w3

I ol (Sopsilsns dpul 5 S8 sl) Giame (glos
5 Blid (sl il a g 5 (SSY 5 S s «SJIS))
35 55 lgie |y Same 5 JI slaclind Mol o
(Tilak et al., 2005)

3p)8 pae b dumlia > 25Tl 3,0)lS 56 gl 35
(¥ Jgi) 25 )l sine 03> S s 10 S pr (35955 ylake 1
S )3 8L (pl Ul 4 bgiye (Bl cpl by oo Hla5 4
o> B ()59 Sl 0ad asele A8l (958 (S Sglge
Caad 503 9 038 ool OT s laii] sl asly dep g laro jo
A3 gos bl (5950

Oiar Slome p Slaiil )3 15259500 53 Yo gm ilite 31 gl
g o9l 9 et gl 13 o e VL &S 0 Lt S
o VIV g YIOF b s ey 1i5Taiil 5 1525080 ol jos 4y JliSa o
g o) VVE L sl jled 4 barye 35 ol Jlade oy jieS g
1y 2ol b awalie 1> S (j9sis oliwe oo ¥r 1 Gl il
ORIl 53 T52y98e 9 pLeli Olrgn Cute SRy & (lFie
oV JS) 01> Capud 0l Lawgs (5980 i g (g piand

VY S b Sy phed e VLY S @ arg
pie b dulio 3 & 39 J5Tgiil g 15059500 Bpas &) bgye o)
Doy g Jaoyd Ve D90 50 pl L8 pns

T )3 365 S liy Oline 215259500 53 Jlargm lie 3

iy e (VL &S (6y0bds (Y Jgi2) 390 ) Ao b yd S
2o ¥ L 1500500 Byaae g )l g S )3 (5 o o 1> S
o > o blie 3,285 B 5ol 0g)S 1> oy 5 45 ol
9303 VIV S o prliy Jlado 1125500 1 03litnl pie g jlogu jdeo
{F JS) e85 sl € )bl 095 0

dop> s bS5 (5 ez e )3 ol oyt 9 203 YIS L
el slrog)S )3 Jlrse ks | Sy o &gy el Cunay
sl 0dd lgie Cladd I Sy 53 (¥ Jga) w85 )5 oslite
Jorom 3 S50 Sy ey g jaud gyt sl (38l
(V o) 28l Yoo il 3 polis cpl s92g il (23U Sl o
slgw 3,8 (Xu et al., 2015) 33,5 o sl S ;5 gu 054 o5

(213 dlge 3l odlizl lesily a8l ol Ll cumsg dga0 32 b 5|
(MCCOI’maCk Dl:f ‘_gl).) )ADL.C L;o.hl).‘) uﬁﬂ)ﬁ] 9 L?]..\.C .)]99 bas
Cptdiols Caxdg domp g uie ol 3l SB > et al., 2013)
2 el polie clale a5l )l (Gaskin et al., 2010) S
s 2208 b o S5 oS 5 glidul ke Slrysa Sy
Voo, )8 3l o S jaud oalyd il58) (Gartler et al., 2013)
{Zhaoetal., 2014) <Ll 5l ons ags S 45 jlagn o5 Ve b
308 B35 053 (g plal (1595 g pmliy pdd clale ol 3l
(Liu et al., ol plio 5l odds agd jlogu S jd o5 Voo
5yl a8 W05 )S 5,158 cpudiizmo 5| g8 ol 0l )5))35 2014)
L?’l"\'c ).»oL.G prove; uA> 9 03¢5 Cums ) sbl.:f Ay uwl).‘il el )l>9»)
2 1556500 G pne (uivs opl y> (Kim et al.,, 2019) 5o o

polie e b gme Siliel cel o) 5l oolaiwl pae b duslds

wegad > ol Olie (T J9aa) 48 iy 5 yhad ()39 s
(ol 3l (P Jgio) 392 203 V0 waoliy 9 ¥+ aud AN (5900
315555500 dlas 1 Slind 08 o ylula 5y, 4l o1 51 S
03,5 gy yhud Ol 5 ClMo willyi o (slofog slasild 5k
Aled el 1y 0L L5 3590 yaud I itise g 030> ialjdl ], S
St el yiud peal) o b alh)sSes Glals wByl 51 )
wde pdaw ioli8laS e pMel dlaly ek 13 .003)5 0 3 Slos
g ) Blad w3l obj clld g ady) waw > PH ials
snsd o3lil JByd lin 5l )8 2980 il )8 slapgslune
(Feng et al., o odlitw] pundS Sl 5 JI land Jio olS
2 s jledlatal oy 3 Sy (igy i il 2002)
oS ol b sl 5 Yo 5 ol Wil e o 5l edlitsl pis b dunli
Pl ORI s rlitue jgbds 295 posds o)k Sl 1 y55e
Sy olS Ll o lie dlge g ol ol 155550 b g 99 (5920
chale Gl L adaly )3 5le ding (ol S (STglgn b )
g ol ilisee Jo¥5 ()8 9 (Lo Sl slaslass )3 jaud



VFe) (Ll « Yoylouds VF aler «(6 359l (ol pgo 4y s YOF

bcd

Leaf N
content (%)
-
o

[EEN

o
3

BaMoAq BoMoA: BiM1Aq BiMiA; BiIMoAG BaMoAT BaMiA, BaM1A: BiMoAq BaMoA BaMiA, BaMLA,

OFF Sr e Slgeme p 2l 5 15555 ylargn Jilie 1Y JS
Figure 2- Effect of biochar, mycorrhiza and Azofobacter interaction on leaf nitrogen content of tobacco
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BO: no biochar application, B4; application 4 ton/haof biochar, B8: application 8 ton.ha* of biochar, M0: no mycorrhiza application,
M1: mycorrhiza application, AO: no Azotobacter application and Al: Azotobacter application
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Figure 3- Effect mycorrhiza and Azotobacterinteraction on leaf phosphorous content of tobacco
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Mo: no mycorrhiza application, M1: mycorrhiza application, Ao: no Azotobacter application and A1: Azotobacter application.
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Figure 4- Effect of biochar and mycorrhiza on leaf potassium content of tobacco
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Bo: no biochar application, Ba4: application 4 ton/ha of biochar, Bs: application 8 ton.ha® of biochar, Mo: no mycorrhiza application
and Mu: mycorrhiza application.
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Fig. 5- Effect of biochar, mycorrhiza and Azotobacterinteraction on mycorrhizal symbiosis percent
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Bo: no biochar application, Ba; application 4 ton/haof biochar, Bs: application 8 ton.ha* of biochar, Mo: no mycorrhiza application,
Ma: mycorrhiza application, Ao: no Azotobacter application and Ai: Azotobacter application.
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Figure 6- Effect of biochar, mycorrhiza and Azotobacter interaction on nicotine content and sugar to nicotine ratio of tobacco
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Bo: no biochar application, Ba: application 4 ton/haof biochar, Bs: application 8 ton.ha™* of biochar, Mo: no mycorrhiza application,
Maz: mycorrhiza application, Ao: no Azotobacter application and Ax: Azotobacter application.
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Introduction

In the last few decades, one of the important problems in agriculture is the high cost of fertilizers in plant
production and their dispersion in the field, which gives rise to soil and water pollution; moreover, their extensive
use is believed to contribute to global warming through emissions of nitrous oxide. Therefore, modern agriculture
aims to reduce the input of fertilizers and improve grain quality without affecting yield. The cereal-legume
intercropping system has been a common cropping system in arid and semi-arid areas such as Afghanistan. Another
way to reduce the application of chemical fertilizers to improve biological activity, increase soil fertility, increase
crop yield and ultimately achieve stability in agricultural systems is by using organic fertilizers, including livestock
manure. Afghanistan's soils are deficient in organic matter, and there are various management approaches to soil
nitrogen supply, such as applying chemical fertilizers, manure, and intercropping. Thus, this study aimed to
investigate the effect of nitrogen supply sources on wheat cultivars' quantitative and qualitative yield in the Herat
province of Afghanistan.

Materials and Methods

In order to determine the effect of nitrogen supply sources on different wheat varieties, an experiment was
conducted on the agriculture faculty research farm of Herat University-Afghanistan in 2018-19. The experiment
was set up on a split plot in a randomized complete block design with three replications. The main plot factor was
three levels of nitrogen supply sources (mix cropping clover & wheat, N application (100 kg.ha-1 Urea), 40 ton.ha-
1 manure application) and ten wheat varieties being cultivated in Herat were considered as subplot factors.
After harvesting, plant samples were placed in the oven at 65 °C for 48 hours, and various parameters (total dry
matter, yield and yield components, protein percentage, seed K & P) were measured in the laboratory for each
plot. The analysis of variance (ANOVA) was performed by using GLM proc in SAS version 9.1, and the least
significant difference test (LSD) was used for mean comparison.

Results and Discussion

Results showed that the effect of nitrogen supply sources on all wheat quality and quantity yield components,
except on spike length, number of spikelets per spike, and the amount of seed P and K, were significant. However,
the effect of variety, except on stem and leaf weight, and the amount of seed P and K in all measured parameters
were significant. In addition, the interaction of nitrogen supply sources and varieties on spike length and weight,
1000 seed weight, seed yield, and seed protein were significant. The highest amounts of all measured
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characteristics were obtained in chemical fertilizer application. But the difference between chemical fertilizer
application and clover mix cropping on the number of spikelets per spike, stem & leaf weight, and total dry matter
(TDM) was not significant. In addition, results showed that the measured traits varied in different varieties. The
highest plant height was obtained in the Gul-96 variety, but the Mazar-99 variety, Kabul-13 variety, and Gul-96
variety were the same in producing TDM. In comparison, the Kabul-13 variety produced the most spikes weight,
seed per spike, seed yield, harvest index, and highest protein yield. But the Baghlan-09 variety had the highest
1000 seed weight.

Conclusion

Results showed that different sources of nitrogen supply had a positive effect on the quantitative and qualitative
yield of wheat. Also, different wheat varieties reacted differently to nitrogen sources. The highest grain yield was
produced by Kabul 13 wheat cultivar with 100 kg urea per hectare application, but no significant difference was
observed between grain yield with urea fertilizer application and wheat clover mixed cropping system. In addition,
there was no significant difference between the grain protein percentages on treatments with urea fertilizer
application with wheat clover mix cropping. As a result, it is inferred that the cultivation of Kabul 13 wheat variety
mixed with clover in a sustainable, low-input agricultural system in Herat province of Afghanistan, like urea
fertilizer application, will be able to increase the quantitative and qualitative yield of wheat as an offer the option
to farmers.

Keywords: Mix cropping, Seed yield, Protein yield, Total dry matter.



S$99LS (bl p gy 4 g

Homepage: https://agry.um.ac.ir/

«.’:)Z'w’:ézu

(Triticum aestivum L.) e 5,1 (&S 5 A4S 5 ,Shes p 05555 ool b ST

¢

.“. . j\"dw e ‘Y . JAD-‘)_’S ‘-:!:-\bL:JE &.’.’"J

A CRVAA TR SR IgE

VE VYR 1 KOS gl

\f"/'A/'A:g}:ﬂ.:\g: @)U

2SS

2 0595 el lie Bl w yp g bl ol Bpan 56 Ol g S (Sogll g laagS b aie el o pre Mo I (S
A plogl WAY-AA el Jlo b ol olRiily (6y9LiS 0aSiils o islosl (Triticum aestivum L.) puS o5, 4S5 (o8 3,Sles
bglse i Joli (59525 008 b qlio 8,8 plol )5 s by ool JalS” (slacSshy B )3 5 0sd 355 slo S )b g0ty isle]]
b i gl g (058 Sl S plgisa paiS wy)ly Ve ol O plgisa (59 Sla 395 9 x5l (lewd 355 Bpas paS L s
D9 I3 gime dBgi )3 Al yiud g el e cdoddgd dlaw igs Job s odd (¢ Solul Slio adS 39yt 0aiiS el @lie il
b g an)ly ilite il il puomen A b bxe bl (£ pS0ilul Glas plo y y2wd g el Jlide « Sy g dBls yjg s d dilg il 1 aS Jbsyo
Syl &lld (1590 Ao 53 ()3 gme gl Jg h3)5 I3 gne (g g 4l 3o il g Al B (g Al BB sk g ()79 5 018 (el
bglses cuiS g0yl (slomd 365 Gpuan b i yiay aild 5 Slas jlido oyt Al odaliie puiS jaud o)) CulS b (oliond 365 B o Cov
by )i 9 plS pa)d Cuic S Hlgi oo ¢ S jebds g0 Wei |y 3, Sles Hlade i o VY S iy cpizean 038 o b jus g puiS
Dged Do pBlad &y «ilyn bl )5 00l 1S (gl 53 Lo9.4$ pAS Mg lp auiS SO Gl Jla ey (olend 368 51 oalatul

S oslo JS (g embys i ails 3,Skos g 3,5kes 16l gla03lg

b S b g ons Job 3Sles e oyt B cul ol
any px> b (Dhimaetal., 2007) oL iwlbl olej cusis
2 lord ldgs 3bj anie el )0 pre SIS I ansiS
o SB 5ol sl oS oyl Sl g oV guare A)g i
ookl &S Cusl oyl y oliel oMoy Dy pb g5 oo 1) cunlonds
P ol Lab 3 sy 3] Ll bl agS 5l 03,58
(Masclaux-Daubresse et al., 2010) cosl odds cpuoj 0,8 oy

LVRUFY

9 S 3yl @Y guams 31 S (Triticum aesivum L.) puis

Orayza sativa ) g o (Zea mays L.) <3 jl ax ale oy Sore
O3 ol (gl &S 035 > W5 g S 5 e Llod I (L
{(Mandal et al., 2015) s o zyleo Lis pdaw j> @ljng S
alp)ly yrogMe Jpamo (&S g o5 2)5os 900 3 e Jolse

2w Sl Y sase e i 5D Wl ol LA Cu pie

Lolislad] il ym o8l ¢ 65,9liS” 2aSiily ( ogil ST Ciadyld Ly yde g Hluiih s g -V o)

Oyl s Co s i oy olRI ¢ 6559liS a8l ( 2LS ligs 0,5 Hluiily g jbolil Cui g — ¥ oY

DOI: 10.22067/agry.2021.69468.1031

(Email: ra_nazarian@yahoo.com 2 e 03k 5 %)


https://agry.um.ac.ir/
https://dx.doi.org/10.22067/agry.2021.69468.1031

1F+) ol.‘;.m.gl.?‘fo)w NF ol (6 elis 5.»‘.2.& P9 A yuad A\ dd

Ol Jald g (slewd 355 28 4 Cans old 358 3,8 L
Bpuno a5 > LS old 558 Calides palaw &y pAS STy . M30505
S re yobds aalis &y o |y @ p0 st 50 dliaw dlas ¢ ol 248
5 2lowd 35 5,8 -y .(lbrahim et al., 2010) s> 558l
@l 3,Slos don 5l Slas ST > anj g J slodgS 5 audls
s sdalie (gl e iglas Ay pgp duopd g 3, Sdas gl
ot el oald (cladgS g CamgueS udas JI (clangS” I oaliul
Gpao idlS g Same polic (Jlodle Lil3él g SB leslo
3,8dee il cely Slie polie ol b g ond  slowd (sbaodly
2 2365 31 Gislesl > (Courtney et al., 2008) %54 0 4l

agr BB Ll el ol 358" a8 Wb )5S il e
10,5 (Hordeum vulgare) g oL )5 59 55 ol g 4ild 5 Slas
9 ol agS 5l5y5e 5 uiss gl ((Olesen et al., 2009)
lie slad Sl old 355 535 aS ol L g2 olS o sl

395 3 )8 oiomen Lty (aliendd 395 4y Cand (6 e (> L)
52 o) i polis i 5 Suflse 3 ,Slos lidl el (o
3sS b olewd sladgS 1 3Suls 14 (Liang et al., 2005) ui
Lol (650liS phum 5 3 puiS M (lp s 5 ]
.(Nasiri et al., 2019) sg05 iy g5 o0 ) S|
ool 6y 9 A axlge I Slge dgsaS b liadlid] lacSs
csloond 355 3l odlil ale Sglie e slaely S5 5oyt
b paiS calisee plB)l piomon 3l 2939 bglwe il 9 (old 258
ol 293 5l (Fglite Mg Jewly adlate 1o corldl Laul)d & g
caa Glaslisl > ligss 38150 4 (CIMMYT) 4550 5 @)

ol )8 pasude ly 29 e Syl 63815 SLiglejl (g
GBS g o8 Oles Ll Cage 15 Copie by pliS &5
3 b & 205 88 5l s 033 45 il 51
ool wlio 75U wyp addlae Cun b Guiss oyl cnil azils |,
Sl Sy i > oS o (A 5 S Skae 2 (s

85 el

L g, g 3130
YOS 4Vl S,k Lwsto b L Sits gblis 3> kil

buwgio gl (lpl b jpe o2 ()8 Gble & adbie pio (o

S da 555 |y 059y Wlgts oS (sladiy gl oslatul (ol
(Bahrman et sl jials cuw; ko (5591 b conl pae sl
I owamen A3k gyie caely) slajls oSl o @l 2004)
O Al CuiS D 9 398 035 Bpae LialS ] 505 Clal
g Ban b S5 )| e slaig, ol Jgann 3,Shas Stals
Syge Saiis b ot Lo 5V cudS U g olls &Ygams
(Guarda, Padovan, & Delogu, cusl juw oMal js eolitw!
2004)

&l 51 ookl Wl o &S ] (£ly; B9y S5 gl S
oAl S L dusliie 3y Jpazee Sl 9 5 Slos (inen 939290
(Ofori & Stern, 1987; Trenbath, 1976; sisy deue
Olsieds byl cuss” Vandermeer, 1989; Willey, 1979)
s (LS 455 wx b ol o & cul oy el S

Eskandari & Lgb o kS o) dxad SOy 5 lojen
S las 5 aMe bl culS piwaw Ghanbari, 2010)
Wlbge SuiS dos g Sutd blie )3 CulS Jgons (Sl
Oliwsladl oS b osds cel o5 S3,L (Esmaeili et al., 2011)
Olges bgbro cuts )8 )18 Sid dow 9 St 3ble o

closs &l gy oy Cunl (Son O cV gazes b (slabgle
(039 (o pand Glal38 g ()59 50 (So3elam Canli i (590651
039 0l 9 Ofsr Spdind iRl e glacile S
Llgd 51 .(Anil et al.,1998) wil cuiS Cov plumw O Jaae
5 bl g S a4 ol e belbwe cutS g o )il
(Banik et al., 2006; «S'& cbla~ (Trenbath, 1993) o ¢ )l

5 (Ayeneband et al., 2010) ¢45 il33l Poggio, 2005)
Jued 5l ol Sy .08 o,lsl (Trenbath, 2006) 59y il
b dlocsy b clo & Jooi 9 SB35 Ggyis cunts (2Ulgs
S5 3 ofaghs bsloke €S (clopiun 3 mlio olS sy
(Simmons et al., 1995) &5’ o (B0 e
S hond ooy Bpas JialS sbaSal) 5l 5> (S
sSbas Gl (S (il QI 5 ey Sl S
«55ygliS St 3 )l Jya cales 3 5 =l plals
Kamayestani et ) cuol oy sladgs alas 51 JT (clasgS 58
Oy (Moradi et al., 2016) 4, 5 (63]50 .(al., 2015
Trope 3 i sl U5 13 SoSglgn 3 Sas 5 4ils 5 Slos laie




\"fV .m.\..f‘obﬂso.:ssswés nchjB)’“"uﬂ-"i‘@Lﬂ)—HL

plul VWAY-AA ely; Jlw ;3 (34°20' N 5 62°12" W) Ll e
ool 3y50 Jlou> 355 5 asyj0 SB35l sladiges cublS 5 i 0
() Jgi) 135 Jlo)

Slg 1938 ol 0pf Sl Gl e (e Voo 5 (SH)L
Ab o 3,5 5l a3 V8 o] AVl &)lys dn > bausgie 45 034
bl iS5 Slg 395 caloond 355 Spas Sl (gwyp Cax
aey30 > oialofl puS pB)) 5 Slae (dlinl 5 2 Shes p Had
lasein b olaslidl ln oSl (g5y5liS oaSeisly lisiow

$95 395 94850 S (abond 9 (S Slwoguas ) Jg>
Table 1- Physical and chemical characteristics of farm soil and cow manure
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Table 4 -Mean comparison for effect of nitrogen supply sources on wheat quantity and quality yield

ko adgd Job i (339 &> &j9 il 552 o9 4l 3,8as @l g
Treatments Spike length Spikes weight Seed weight ~ 1000-seed weight Seed yield Seed protein

(cm) (g.m?) (g.m?) (9) (ton.ha™) (%)
FiV1 10.10 1022.00 474.33 33.40 4,74 12.91
FiV2 9.93 1070.66 554.66 32.67 5.54 11.58
F1V3 9.66 1302.00 620.00 29.90 6.20 12.89
F1V4 10.80 1239.00 726.00 32.91 7.26 12.22
F1Vs 10.13 1081.33 478.66 29.13 4.78 11.33
F1Vs 10.06 1168.66 566.33 30.61 5.66 12.85
Fi1V7 9.90 972.66 464.66 30.67 4.64 12.31
F1Vs 9.96 1079.00 514.33 30.81 5.14 12.19
F1Vo 10.36 853.33 389.66 29.16 3.89 12.47
F1V1o 9.53 843.00 463.00 32.50 4.63 12.64
F2V1 10.33 1184.33 697.00 35.44 6.97 13.53
FaV2 9.90 1091.66 594.00 45.62 5.94 14.30
Fa2Vs3 9.16 1159.33 698.00 37.68 6.98 13.84
FaV4 10.46 1421.66 802.33 40.21 8.02 12.37
Fa2Vs 9.76 1214.00 661.33 35.90 6.61 12.15
F2Ve 9.93 1257.33 620.33 32.02 6.20 12.75
F2V7 9.96 1380.00 720.66 35.05 7.20 11.12
F2Vs 11.26 970.33 487.00 31.75 4.87 12.09
F2Vo 10.83 1239.33 612.66 34.18 6.12 11.00
F2V1o 9.00 1162.66 641.66 31.90 6.41 12.02
FsV1 10.70 1173.00 594.00 37.94 5.94 11.76
FsV2 8.10 889.00 563.00 45.04 5.63 12.03
FsV3 10.60 882.00 328.00 25.91 3.28 13.18
FsV4 10.20 892.00 510.00 35.92 5.10 12.92
FsVs 8.60 872.33 359.00 32.72 3.59 12.71
FsVe 9.80 863.00 312.00 27.27 3.12 15.15
FsV7 10.73 780.33 402.00 33.16 4.02 13.93
F3Vs 9.73 820.00 384.33 29.99 3.84 11.93
F3Vg 9.83 750.00 382.33 31.62 3.82 13.96
F3V1o 9.60 828.00 443.00 30.39 4.43 12.44
LSD (%s) 0.68 131.08 89.77 3.38 0.89 0.84

.M)\:@MerJ&;SLSD)l_\LJJ:;ﬁS&QJ)LE.x}idnw&nMLili}>45}:Lq.L:§5l:ﬁ}¢»\w)> OJW!CE“)>LSDQ}A}TJLA\J,5A“€LS$%

P <os00)

* The comparison is based on the LSD test at the 5% probability level and the averages are compared two by two with the control.
Differences that are greater than the mentioned LSD value are significant.
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Fig. 1- Effect of N supply sources on wheat’s seed protein
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Fig. 2- Effect of N supply sources on wheat’s protein yield
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Drokhshan-09, Ve= Lalmi-4 and Vo= Lalmi-3
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