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Table 1- The indicators used in the research according to the studies
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Table 2- Triangular fuzzy numbers equivalent to 7 degree spectrum to evaluate options
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Table 3- Fuzzy average of experts' opinions and definitive value in the first stage
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Table 4-Fuzzy average of experts' opinions and definitive value in the second stage
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Table 3- Some physical and chemical characteristics of the biochar used in this research
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Table 4- Analysis variance of the effect of organic matter and phosphorus levels on chlorophyll index, shoot dry
matter, plant height, and stem diameter and leaf area
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Figure 1- Comparison of rapeseed chlorophyll index averages for the interaction effect of organic matter and
phosphorus
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Figure 2- Comparison of shoot dry matter averages for the interaction effect of organic matter and phosphorus
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Figure 3- Comparison of plant height averages for the interaction effect of organic matter and phosphorus
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Figure 5- Comparison of stem diameter averages for the interaction effect of organic matter and phosphorus

C~3 G g.g) d‘_}"‘" M)L>‘):.> )\ oslaial a5 .,\JJJS &)‘ﬁ
oS Wl s il el gdnd S S s Aoy
e &S 25 218 (Ghanai, 2014) te s o)
dn s Sld e e Sl b 3 S (B e e SIS
S 6l s gy, » soblme iU Sal S s

RGN

S 5 g

B3 Ol sty 4 Sl edel sy s

g 0T Jlize 35 i 5 JTesle ol s
.(fJ)J?)Jﬁ)lJLWM)D&JL«I}‘C}G.WJJKﬂ

osle iz 1 sl il lab (sl il sl

Gl 3wl Jas -p xS sl Ol i 5 JI
Lol doss ler 5 paed 05 Db doss Sl
S pan Ldals mhau b Jy g jied o S Jea ¥ e
eSSk BT o e b e S e ¥ 5 Y
e S ke Yo Cme bl e Ao s Sl el 5 Lald
2 55 01 (S 5 C3I (Slsbinn gl b e Hid
33 e Ll aS 5 0 O oS Ao Sl mhaw
33 alie (0 JS8) CoBL (g lsbae sl oS Ao s
N Sed 7l ann 534S 5l 0L (B pae Sl g el
S ladlas 53 il s lsline sl wle a3 L
oS S50 5, » (Sunetal, 2017) O, 5 Ol

csls fbu‘ Q)S ol:§ L .,Uj)j-g OT J.“..?i.'; 9 CJ)S



@Wr,’SGQJ:y]Jﬂ&|JKJ|}SeQ§J‘JJQw"&?ﬁﬁp")\%ﬁﬁ‘u/w\

[E0 20 @40mgP kg soil

80 -
70 A ab ab a a
4, 60 % 1 o
” we 1 -
W) 50 A } [ o b de cd
") [ } o B e
[ } o ] o 7] de
o 40 A 15 f ] ] o
' d d ] o o € w3
] i B [ b e fd
b {1 B e i
S 30 1 L [ n A | |
i b f i S k] e
s 20 A } [ [ e ey )
= o 1 o 0 A
b {1 b e o
Without organic Biochar(2%0) Biochar(4%o) Straw(2%) Straw(4%)

matter use

(EWSYY) uﬂ o3l C‘,h..«

b g JTodko Jiliie 1 g1y S 2 o (o (puSilio dumnylio —F S0
Figure 6- Comparison of leaf area averages for the interaction effect of organic matter and phosphorus
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Figure 7- Comparison of water use efficiency averages for the interaction effect of organic matter and phosphorus
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Figure 9- Comparison of root volume averages for the interaction effect of organic matter and phosphorus
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Figure 10- Comparison of seed dry matter average for the interaction effect of organic matter and phosphorus
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Figure 11- Comparison of number of pods average for the interaction effect of organic matter and phosphorus
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Figure 15- Comparison of seed oil percentage average for the interaction effect of organic matter and phosphorus
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Figurel- Difference in soil mechanical resistance of profile measured before and after traffic in rows and furrow
(Jamali et al., 2021)
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Table 3- Yield response and proportion of deformed roots of sugar beet in chernozem soil with 41% clay content to
soil compaction in different depths (Lipiek et al., 2003)
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Table 4- Yield (grain and root size) of barley and millet in compacted soils (Lipiek et al., 2003)
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Table 5-Effect of soil compaction on yield of some agricultural crops and vegetables (ller & Stevenson, 1991)
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Table 6- Potential annual costs of soil compaction in Ukraine and Lithuania (M EUR Y1) (Zabrodskyi et al., 2021)
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Table 7- Estimated annual number of Mg.ha ! and total yield loss in subsequent crops (%o of one year's yield) caused

by residual effects of compaction of the plough layer (Hakanson, 2005)
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Table 8- Predicted crop yield losses and increased tillage costs caused bysoil compaction with various clay contents

when spreading manure in fields carried out either in a non-aggressive way or m a very aggressive way
(Hakanson, 2005)
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Table 9- Income, harvesting costs and costs for environmental disservices for different harvest sizes (wheels load)
SEKha™ (Parvin et al., 2022)
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33 _Disc harrowing
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Figure 1- Soil map of Khuzestan province and the abundance of its soil orders (Taherzadeh et al., 2003)
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Figure 3- Examining the average changes (a) and the condition of some soil characteristics in the cultivated fields of

Khuzestan province based on the critical level (b) in the cultivated fields of Khuzestan province in a ten-year period
(1390 to 1400)
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Figure 3- Status of land classification in Khuzestan province (Area of land classes)
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Figure 4- Status of land visit statistics in Khuzestan province in the range of 1397-1402 (statistics of visits made in

each year)
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Figure 5- The frequency of visits made in each city in the range of 2018 to 2023
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Figure 6- The state of the distribution of land classes determined in each year
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Figure 1- Calcium concentration in different organs of ‘Thomson’ navel orange trees (asadi Kangarshahi, 2019)
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Table 3- Adjusting a citrus fertilization program based on leaf analysis
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Figure 2- Peel exocarp (flavedo) stratural of citrus fruit
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Figure 4-Change trend of Peel Ca concentration in ‘Thomson’ navel orange (outside the crown) during the growing
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Table 4- Effect of calcium nitate foliar application on yield and quality of ‘Thomson’ navel orange
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Table 5- Effect of calcium nitate foliar application on some quality properties of ‘Thomson’ navel orange
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Table 7- Sources of calcium fertilizers for fertigation of citrus trees (asadi Kangarshahi, 2018)
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Table 8- Sources of calcium fertilizers for foliar application of citrus trees (asadi Kangarshahi, 2018
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Table 9- Calcium foliar application for citrus fruits trees
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Table 10- Compatibility and the possibility of mixing calcium

fertilizers with some fertilizers and common chemical

compounds for fertigation and foliar spraying (Asadi Kangarshahi and Akhlaghi Amiri, 2014)
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Figure 7- The trend of Ca concentration changes in soil solution under waterlogying conditions in calcareous soils
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Figure 8- The effect of long-term waterlogying stress on changes in Ca concentration in leaves and roots of citrus trees

with different rootstocks
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Figure 9- Creasing in fruit of Valencia orange

Figure 10- Puffing in satuma mandarin fruit
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Figure 11- The effect of Ca deficiency on the peel tissue softening of Satsuma mandarin fruit
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Abstract
It is the objective of the present study to explore calcium fertilization management
in citrus orchards in an attempt to improve fruit quality via the more profound
understanding thus gained about plant calcium requirements, proper amount and
timing of fertilization, and processes of calcium absorption and transfer to leaves
and fruits in the trees. It is well established that calcium concentration in citrus
fruits is only second to potassium and nitrogen_but that it is the first in terms of
quantity in the biomass of citrus trees (compared to potassium and nitrogen). The
amount of calcium harvested by fresh citrus fruit is about 550 to 600 gr per ton.
The post-setting developing fruits have an immediate and stable need for calcium,
which is supplied by the xylem vessels and strongly depends on transpiration from
the surface of xylem tissues and organs. It, therefore, follows that unfavorable
climatic conditions and management practices leading to such adverse situations as
drought stress, flooding stress, heat stress, lack of sunny hours, high relative
humidity, or high nitrogen and potassium fertilizer application in the first stage of
fruit growth (1) only intensify calcium deficiency in the developing tissues. Study
has shown that the most appropriate timing for fertilizer application to increase
calcium content in citrus fruits is the first and early second stages of fruit growth,
beyond which time calcium efficiency and transfer to fruits undergo drastic drops.
On the other hand, calcium enjoys the greatest impacts not only on enhancing fruit
tissue firmness but also on preventing their softening, reduced fruit weight,
physiological disorders, and fruit rotting percentage during storage. Thus, to
achieve these goals of calcium fertilization, previous research in different regions
of the world and in Iran recommend that the first stage of fruit growth (from post-
setting to June drop) and early to mid-second stage of fruit growth (I1) may be the
best timing for calcium fertilizer application (foliar application or fertigation) to
increase calcium content in citrus fruits. It is further recommended that Ca
application during late second stage of fruit growth and pre-harvest period or post-
harvest fruit immersion in calcium solutions must be avoided.
Key words: Ca absorption trend, Ca fertilizers, Ca requirement, Fruit growth phenology
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Abstract
Contamination of water and soil resources with the metalloid arsenic (As)
nowadays poses a major threat to human health. According to the World Health
Organization (WHO), it is not only a carcinogenic substance in humans but also
a toxic substance to plants. As removal from soils comprises a variety of
physical, chemical, and biological methods, each with its own advantages and
disadvantages. Biochar is produced through thermochemical treatment of
agricultural residues, urban solid waste, and livestock manure. As one promising
solution to As contamination, biochar is generally used to achieve the four major
goals of enhanced soil fertility, elevated carbon sequestration in soil, restoration
of degraded lands, and soil and water pollution management. Little has been
reported in the literature on data-based studies concerning As immobilization in
soils; however, the newly emerging areas of interest include investigation of
biochar impact mechanisms on water and contaminated soils as well as
industrial-scale applications of research findings. The present study begins with
a brief description of the metalloid arsenic chemistry in soil and water to proceed
with a review of research findings on biochar and arsenic interactions. In this
regard, the initial biomass type and pyrolysis conditions are discussed as the
determining factors in such interactions. It is argued that arsenic speciation
contained in water and soil may influence its mobility, bioavailability, and
transfer in the presence of biochar due to soil chemistry variability, which is
largely an under-investigated area in the literature. This specifically stresses the
need for studies to explore biochar interactions with soil microbes in
immobilizing toxic arsenic species. Another gap detected in the studies concerns
the cost-benefit analysis of biochar application as a water and soil
decontamination method.
Keyword: Arsenic, Biochar, Plant, Soil, Water
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Abstract
Study of soil conditions in agricultural lands and natural resources is essential for
achieving both optimal resource management and maximum economic
productivity. Studying the current soil conditions in Khuzestan Province, the
present article investigates the most important challenges facing soil resources in
Khuzestan Province and their limitations. The results of the ten-year (2011-2021)
study based on approximately 1100 surface soil samples revealed that soil salinity
in agricultural lands of the province is on the rise while absorbable nutrients and
organic carbon concentrations are basically declining in the soils studied. This
indicates that, despite all the management measures taken, soil conditions in the
province do not favor agricultural production, which may be mainly attributed to
soil resources mismanagement and improper planning. Moreover, about 200 study
pedons from 140 land visits were reviewed to extract the distribution and
percentages of land classes for each year of the study period. The results indicate
that the highest number of land use change requests each year are recorded for new
industrial developments and establishment of workshops and factories, tourism
projects, fish and shrimp farming, national housing boom, and, finally,
greenhouses. The range of changes in the land classes studied varies from class |
(Arable) to VI (non- Arable) with different subclasses but the highest distribution
of classes each year is related to classes V (undetermined Arable and with severe
limitation) and 111 (Arable with moderate limitation). The majority of the V classes
are spatially dispersed across the province, especially in the southern and western
regions (such as the cities of Abadan, Mahshahr, etc.) and are related to soil salinity
and alkalinity as soil limitations. It is, therefore, essential to localize and revise the
methodology employed to determine the cultivability of agricultural lands and
apply methods based on scientific findings and accurate expert experiences in order
to prevent land use changes and to improve upon the preservation and management
of lands with salinity and alkalinity problems. Thus, salinity, poor soil organic
matter, reduced fertility, and erosion may be regarded as the major problems facing
soil management in the province. It follows then that development of proper soil
management measures and the related policies, enhanced investment in sustainable
soil management, implementation of soil studies with special focus on effective
training and education, and expansion of soil programs must be placed on any
priority list.
Keywords: Salinity, Land use, Agriculture, Soil limitations
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Abstract

Declining crop yield and resource efficiency are the direct and indirect adverse
effects of soil compaction, which affect the profitability of agricultural systems.
Soil compaction impresses soil structure by reducing air-filled porosity, increasing
soil bulk density and mechanical resistance, and reducing total porosity. The
present review article explores the various studies focused on the effects of different
tillage systems on soil compaction and their impacts on yield and economic value
of land. The studies reviewed show that between 70-80% of soil compaction occurs
during the first passage of agricultural machinery on land and that reduced crop
yield due to soil compaction reportedly falls within the range of 5-75%. One study
predicted the average financial losses due to soil compaction in Ukraine and
Lithuania to be 49 and 13 euros per hectare per year, respectively. The financial
cost of soil compaction caused by spreading liquid fertilizer weighing more than 18
Mg with a heavy tanker exerting a pressure of more than 200 kPa on wet soil in
early spring in Canada was reportedly estimated at 30 to 300 dollars per hectare
and the increase in wheel loads of agricultural machines from 1 MPa to 9 MPa in
Sweden reduced the net income of agricultural land by 25%. This is while the use
of a No-Tillage system has been reported to lead to economic savings, increased
energy efficiency, and reduced greenhouse gas emissions, which in most cases,
leads to an increase in crop yield per unit area.

Keywords: Air filled porosity, Bulk density, Soil structure, Greenhouse gases, and Soil mechanical
resistance
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Abstract
The theory of planned behavior was used in this study to model the factors affecting
farmers' intention to implement the land consolidation plan. For this purpose, use
was made of a descriptive-correlation method based on the structural equation
model. The statistical population included farmers in Miyanab District of Shushtar
County (N=1400). A sample size of 301 people was adopted based on the Krejci
and Morgan table while sampling was carried out using a stratified-random method.
The data collection tool was a questionnaire, whose validity was confirmed based
on expert opinion by university academic members and its reliability was endorsed
through Cronbach's alpha. Also, the average variance extracted (AVE) index was
used to determine construct validity while composite reliability (CR) and
homogeneity reliability (Rho) indices were used to determine model reliability. The
data collected were analyzed using SPSS26 and Smart PLS3 software. The results
of the structural equation model showed that the variables attitude, subjective
norms, and perceived behavioral control predicted 63% of the changes in farmers'
intention to implement the land consolidation plan. In addition, farmer attitude and
subjective norms explain 47% of the changes in perceived behavioral control and
the subjective norm variable explains 37% of the changes in farmer attitude towards
implementing the land consolidation plan.
Keywords: Farmers, Land consolidation, Attitude, Subjective norm, perceived behavioral control
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Abstract
The effects of the combined application of biochar pyrolysed at 300 °C and
phosphorous (P) fertilizer on some agronomical and morphological traits of the
Hyola 308 cultivar of rapeseed (Brassica napus L.) as well as the associated water
use efficiency were studied in an alkaline loam soil. For this purpose, a factorial
experiment was conducted in a completely randomized design with three replicates.
The factors were organic matter with two sources (biochar and wheat straw) at three
levels (0, 20, and 40 g kg™) and three levels of phosphorus (0, 20, and 40 mg kg
as triple superphosphate fertilizer). Prior to harvesting, leaf chlorophyll index and
leaf area were measured while shoot, root, and seed dry matter as well as water use
efficiency, plant height, stem diameter, root volume, number of pods, one-thousand
seed weight, seed oil content, and seed protein concentration were measured after
the harvest. The results showed that application of phosphorus and both levels (2%
and 4% of biochar significantly increased leaf chlorophyll index, stem height,
number of pods, one-thousand seed weight, water use efficiency, protein and seed
oil contents as well as shoot, root, and seed dry matter contents compared to the
control; application of wheat straw, however, led to decreases in these traits except
for water use efficiency. Moreover, compared to the initial biomass, the biochar
obtained from wheat straw pyrolyzed at 300 °C in an alkaline loam soil improved
rapeseed agronomical and morphological traits in an alkaline loam soil.
Keywords: Biochar, Phosphorus fertilizer, Rapeseed, Wheat straw
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Abstract

Agricultural land use conversion and its aggravating factors form an environmental
challenge only second to water scarcity as the fundamental problem in the Iranian
agricultural arena. It is, therefore, essential to identify the factors underlying land
use change. The present study strives to explore the factors that lead to agricultural
land use change to such uses as recreational and housing developments in Iran. For
the purposes of this study, questionnaires were given to 12 experts in land use
assessment and change selected from the Agricultural and Natural Resources
Research and Education Centers from across Iran using the purposive and snowball
sampling methods alongside the fuzzy Delphi technique in two stages. From the 72
indicators extracted from the expert consensus achieved, 28 in four groups
(economic, social-cultural, legal-institutional, and environmental-infrastructure)
were selected based on expert opinion as the most significant factors affecting land
use change. The results showed that the legal and institutional factor was more
important; more specifically, lack of proper planning by the government to preserve
agricultural lands, lack of definitive reaction by the authorities to land use changers,
and reliance of organizations and departments on the revenues exacted from land
use change ranked first to third in this dimension, with weights of 0.0992, 0.0973,
and 0.0968, respectively. Thus, these factors can evidently play decisive roles in
managing agricultural land use change. It was, furthermore, found instructive that
the government should adopt measures to review and update the current land
governance structure, review and revise the gaps in the relevant laws and the
existing regulatory provisions, prevent fragmentation of agricultural lands, raise
awareness among the rural communities regarding the advantages of preserving
current agricultural land uses, and alert them about the dire consequences of such
changes.

Keywords: Land use, Agricultural land, Iran, Fuzzy Delphi, Snowball sampling method
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