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Table 1- Factor loads related to the economic consequences of changing the cultivation pattern of sloping lands
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Table 2- Factor loads related to the social consequences of changing the cultivation pattern of sloping lands
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Table 3- Factor loads related to the environmental consequences of changing the cultivation pattern of sloping lands
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Table 4- Investigating of the economic, social and environmental status of the respondents
(Before and after the change of cultivation pattern)
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Table 5- Comparison of the average changes in the economic, social and environmental status of the residents in the

study area
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Table 6- Results of multivariate logistic regression acceptance of new cultivation pattern
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Table 7- Predictive performance of logistic regression model
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Table 1 - A series of extreme meteorological events since 2000 and their economic and social consequences
(Adapted from World Bank 2012 statistics)
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23 - Opportunity costs
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Fig 1- Symptoms of potassium deficiency in the leaves of citrus trees (Erner et al., 1999)
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Table 1. Guidelines for interpretation of soil analysis data for citrus trees in calcareous soils trees
(Asadi Kangarshahi, 2019)

2L ke 3L Cotlao o 29508 s
Excess High Optimum Low Deficient element
M/KG 2,5 kS 13 2,5 o
potassium b
>500 300-500 200-300 100-200 <100

(osizel i)
(Ammonium acetate)
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Fig 2- Effect of potassium applicahion on fruit size (Erner et al., 1993)
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Fig 3- The effect of high application of potassium on peel thickness of citrus fruit (Asadi Kangarshahi, 2019)
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Table 2- Optimum range of potassium (%) in the leaves of some different citrus cultivars (fruiting branches)

bgod  ©yydee S S_JW BN P bWy bWy LS (gl paie
lemons grapefruit Lowidly sl Blood Job Poes) Nutrient
Valencia Clementine oranges Navel Satsuma
oranges tangerines oranges mandarins
0.8-1.9 0.9-1.6 0.95-1.5 0.9-1.3 0.8-1.7 0.7-1.5 0.9-1.3 Potassium
(%)
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Table 3- Potassium concentration in dry matter from various parts of citrus trees

Cod saddy,  glaady, agb &5 Lg;L s L pao LB Oler s EEGrN Y
Fibrous roots TS Taproot ol Limbs Twigs oo In;mature Tree components
Woody roots Trunk Mature leaves caves
0.98 0.47 0.26 0.28 0.29 041 1.01 14 (awop2) clale

Concentration (%0)




PYINET /) ayled /Y M /) Gy ke ek 4 S

OLS g0 0Byl (A 0 0900 )d awiliy jlode -F Joua
Table 4- Potassium content in the fruit of some citrus varieties

S s Caws sgme JS
‘Whole fruit

Pulp Peel

Dry weight (%) SWis (59 (wlw! o a0 >

)
Variety

1.40 0.48 121
1.13 0.63 1.07
1.03 0.58 0.96
1.52 0.67 1.34

Tamson navel orange Job ;g Ji

Satsuma mandarin gzl 55,6
lemon 4.
grapefruit g5 0,5
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Fig. 4- The effect of potassium application management on the size and relative distribution of the fruit diameter (Asadi
Kangarshahi and Amakhali Amiri, 2015) (on the horizontal axis, C: Control, F: Fertigation (FSP), Fertigation and foliar

spray after fruit set (FSE), Fertigation and foliar spray after June drop (FSPE), Fertigation and foliar spray after fruit
set and June drop).
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Table 5- Sources of potassium fertilizers for soil application (cultan or strip) of citrus trees (asadi Kangarshahi, 2018)

(K20) sl a0y cstbonsd Jgo 8 395
Potassium percent (K20) Chemical formula Fertilizer
50 K2S04 (Jgloals b (Siws) oty i guo

Potassium sulfate (insoluble)

2 o by Sldlgs
Potassium, magnesium sulfate

22 K2Mg(S04)2,2H20
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Table 6- Sources of potassium fertilizers for soil application (vinegar or surface spreading) of citrus trees (asadi
Kangarshahi, 2018)

(K20) pawliy 0 )3 s2lon Jgo 3 555
Potassium percent (K20) Chemical formula Fertilizer
50 K2S04 Potassium sulfate ( by glgw) paoky clé)gw
60 KCI Potassium chloride sl 3,18
44 KNO3 Potassium nitrate sl olys
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Table 7- Sources of potassium fertilizers for fertigation of citrus trees (asadi Kangarshahi, 2018)

(KzO) WL:J o )3
Potassium percent (K,O)

slowd Jga 3
Chemical formula

>

Fertilizer

50 K2S04
60 KCI
34 KH2PO4
53 K2HPO4
44 KNOs
26 KH2POs

Potassium sulfate (ks glow) mawby clé g
Potassium chloride ek 1,8
Monopotassium phosphate claws gk g
Dipotassium phosphate lawé sl (o>
Potassium nitrate yubs oy
Potassium phosphite by cubus
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Table 8- Sources of potassium fertilizers for foliar spray of citrus trees (asadi Kangarshahi, 2018)

(Kzo) Wl’b o )b
Potassium percent (K,0)

2o Jg0 58

Chemical formula

N

Fertilizer

34 KH2PO4
53 K2HPO4
44 KNOs

26 KH2POs

Monopotassium phosphate cliws ek gie
Dipotassium phosphate cliws gl (¢
Potassium nitrate uls ol
Potassium phosphite mul cubws
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Table 9- Compatibility and the possibility of mixing potassium fertilizers with some fertilizers and common chemical compounds for fertigation and foliar spraying

(Asadi Kangarshahi and Akhlaghi Amiri, 2014)
Ol g Ol g alyas Ol g L, wlyns Ol g wlys 0,9 oS
e ool o2 jaio el S’ S’ posigel posigel Urea Fertilizer
Manganese Iron sulfate magnesium Potassium Calcium Calcium Ammonium Ammonium
sufhate nitrate sulfate chloride nitrate sulfate nitrate
N N R R N R N R N olty 25
Potassium nitrate
Sl Sl Sl guw s S9y S Kk e s ldgw ol gu 38
Soygil g S piud oo o Zinc Manganese ol o “9y Fertilizer
Sulfuric Phosphoric  magnesium Copper chelates chelates Iron chelates Copper Zinc
acid acid sulfate chelates sulfhate sulfate
v v v v v v v v v oty Sl
Potassium nitrate
(b3l B 2) 5850t -X e bl el R (bl ) L850 -V
-compatible, R- reducing solubility, X- incompatible
Sldlgu Sl g Sl g lhnd Slyis a8 Slys posigel ligus Sy 039 5
iy JrLon ol posigel o2 s S ol Ammonium osigel Urea Fertilizer
Potassium Manganese Iron Ammonium magnesium Calcium  Calcium sulfate Ammonium
sulfate sufhate sulfate phosphate nitrate chloride nitrate nitrate
R N N N N R N N N N osslty 13,15
Potassium chloride
S PR CPPY PWERW Sool Sl gu slads oM e slaads lgus Ol gw 358
Sy Sulfuric S yhund e e &o» oo By e &9y Fertilizer
Nitric acid Phosphoric  magnesium Copper Zinc Manganese Iron Copper Zinc
acid acid sulfate chelates chelates chelates chelates sulfhate sulfate
N N N N N N N N N N oseilty )8
Potassium chloride
(b3l 16 ,:2) 1850 =X e b 2als —R (o] J6) L850 -V

-compatible, R- reducing solubility, X- incompatible
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by Olauwd Slagus Slagus Slawd wlyns L, alyis posgel lilgw alyis 0,9 oS
Potassium 5K o posigal PUIRR S oS Ammonium posigel Urea Fertilizer
phosphate  Manganese Iron Ammonium magnesium Calcium  Calcium sulfate Ammonium
sufhate sulfate phosphate nitrate chloride nitrate nitrate
R R R N X X X R N N g
Potassium sulfate
Suol S yat) g Aanl Sl Ol g slads e e slads oldgw Sl gu oS
Sy Sulfuric Ky ol sk e $9 JrLon ol o $9 Fertilizer
Nitric acid Phosphoric  magnesium Copper Zinc Manganese Iron Copper Zinc
acid acid sulfate chelates chelates  chelates chelates sulfhate sulfate
v R v R v v v v R R g
by

Potassium sulfate

(bl 6 2) 5850t - X ceddl el R (bl ) L850 -V
-compatible, R- reducing solubility, X- incompatible

by Olawd ol gw ol gw Slawd alys L, alyis posigel ligus &g o)l 358
Potassium Jicen Yy posigel o2 jaie ol ol Ammonium posigel Urea Fertilizer
phosphate  Manganese Iron Ammonium magnesium Calcium  Calcium sulfate Ammonium
sufhate sulfate phosphate nitrate chloride nitrate nitrate
R X X R X X X N N N i puslsy (65 b g
Meno or Dipotassium
phosphate
S S 598l ga s Sl Oldgw s s s e ol gw Sl gu 358
Sy Sulfuric S b o e e $9 e ool o $9
Nitric acid Phosphoric  magnesium Copper Zinc  Manganese Iron Copper Zinc
acid acid sulfate chelates chelates  chelates chelates sulfhate sulfate
N N R X R R R R X X i uslsy (63 b g
Meno or Dipotassium
phosphate

(Lot BB 2) 51850t - X eddl 2l R (bl ) 150 -V
~-compatible, R- reducing solubility, X- incompatible
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Fig. 5- Splitting in Navel oranges fruit (asadi Kangarshahi and Akhlaghi Amiri, 2011)
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Fig 6- Severe damage caused by cold stress in citrus trees with severe potassium deficiency in the east of Mazandaran
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Fig 7- Sunburn spots in citrus fruits (asadi Kangarshahi and Akhlaghi Amiri, 2014)
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Fig 8- Drought stress and potassium deficiency in Satsuma mandarin trees
(Asadi Kangarshahi and Akhlaghi Amiri, 2012)
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Abstract
Reports are indicative of the promising effects of using mycorrhizal fungi and
glycine betaine on enhancing drought tolerance in wheat (Triticum aestivium L.)
and, thereby, increasing its yield and quality under rainfed farming. The present
investigation was carried out as an on-farm experiment in Abadeh characterized by
calcareous soils, Fars Province, in the 2021-22 growing season under field
conditions. The experimental treatments included: 1) application of mycorrhizal
fungi inoculum to seeds before cultivation + foliar spray of glycine betaine in
accordance with the integrated plant nutrition system, and 2) the control involving
common field management. The endomycorrhizal inoculum consisted of a mixture
of the three species of Funneliformis mosseae, Rhizophagus irregularis, and
Glomus etunicatum at 2% (2 kg with surfactant in 100 kg of seeds) and glycine
betaine foliar spray applied at 5 mg L™ during early stem node and booting stages.
The measured characteristics consisted of grain yield components (No. of ears per
m2, No. of grains per ear, and one thousand-grain weight), grain yield, biological
yield, harvest index, and seed quality (grain concentrations of N, P, K, Fe, Mn, Zn,
and Cu). The results showed that using mycorrhizal fungi and glycine betaine in
the experimental treatment led to significantly rising yield as evidenced by the
increased grain numbers per ear. Grain yield, biological yield, and harvest index in
the experimental treatment were found to be higher by about 60%, 39%, and 14%,
respectively, than those of the control. Furthermore, the wheat grain quality
measures of nitrogen, phosphorus, iron, manganese, and zinc concentrations in the
same treatment were found to have significantly increased. In general, it seems that
application of seed-applied mycorrhizal fungi inoculant before planting along with
glycine betaine foliar spraying is capable of increasing grain yield by 60% and
improving crop quality (as indicated by grain nitrogen, phosphorus, iron,
manganese, and zinc contents) under rainfed conditions, which leads to sustainable
production and higher farmers™ income.
Keywords: Drought, Grain quality, Optimum nutrition, Rainfed, Yield
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Abstract

This study was conducted to evaluate potassium fertilization management on citrus
orchards as an effort to gain a better understanding of the potassium requirement,
amount of fertilization, and proper timing of potassium application as well as
potassium uptake and transfer in citrus trees. The findings can be effectively
employed in formulating horticultural recommendations toward optimized
potassium application. On average, mature citrus trees contain 300 to 750 kg/ha of
K, 15 to 20 percent of which is found in the leaves and 45 to 60 percent in the fruits.
Long-term citrus fertilization experiments in Iran and elsewhere have revealed that
around 50 to 200 kg/ha of potassium as K>O is annually needed to achieve
sustainable production, improved fruit yield and quality, and proper tree growth
and health. Around 50-70% of this amount is consumed in fruits, about 5%
deposited in tree structure and organs, and the balance between the potassium
absorbed and that consumed is made up by absorption and desorption reactions at
soil exchange surfaces. Studies in the past have shown that the highest K-
requirement and K-uptake rate in citrus trees belong to the period from June drop
to fruit maturation (i.e., the second stage of fruit growth) but that the lowest uptakes
are observed during minimum activity (i.e., in the winter), at the beginning of the
growing season, and after harvesting. The potassium stored in older tissues,
therefore, plays the greatest role in the growth and development of leaves, branches,
flowers, and fruits during the early growing season (i.e., the beginning of twig
growth, flowering, and fruit setting) when potassium uptake from the soil is still at
its lowest. Like the tree potassium reserves, foliar application of potassium
fertilizers will, therefore, play an important role in regulating the supply of
potassium to the newly growing and developing organs, especially at the beginning
of the growing season. The purpose of potassium fertilizer application is, therefore,
to ensure sustainable production, enhanced tree performance, improved fruit
storage, and reduced fruit physiological disorders. Obviously, application of
potassium fertilizer to soil prior to flowering and fruit setting has been found to
have no effects on the development of spring twigs, nor on the current year
flowering or fruit setting. It may, therefore, be recommended that producers should
stop soil application of fertilizers before flowering and fruit setting, but start K
application (percentage of the annual requirement) from the middle to the end of
the first stage and gradually increase it to its maximum during the second stage of
fruit maturation.

Keywords: Fruit growth phenology, K fertilizers, K nutrition, K requirement
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Abstract
Many students of agriculture, particularly those of soil science, raise the question
whether it is necessary to learn and do mathematics. If yes, the question arises as to
how much of mathematical knowledge is really needed by students of these
disciplines. Will derivatives, integrals, or differential equations be needed in soil
science? One reason why some students may not take their mathematics courses
serious is their failure to appreciate their relevance to soil science. This paper
presents practical examples of math applications in such varied fields as soil
physics, biology, chemistry, and soil fertility to illustrate how usefully the
knowledge of mathematical formulas can be exploited in data analysis and drawing
sound practical conclusions. The examples range from the application of
differential equations embedded in relevant physical laws to the study of water and
energy transport in soil to that of quadratic equations used to determine plant water
demand or plant response to fertilizer application toward maximizing crop yield. It
is imperative for lecturers of mathematics at departments of Agriculture and Soil
Science to use such illustrative examples as compelling reasons for their students
to appreciate why they need to master mathematics and to gain a better
understanding of its relevance to their fields of study.

Keywords: Differential Equations, Mathematical knowledge, Soil Science, Solute transport

*- Corresponding author's email: areyhani@tabrizu.ac.ir
https://doi.org/10.22092/Imj.2024.364138.347


mailto:areyhani@tabrizu.ac.ir

3/ Journal of land Management (Soil and Water sci.) Vol. 12 No 1, 2024 —

A review study of global economic evaluations of land degradation
based on cost-benefit analysis

A. A. Damavandi”

Assistant Prof., Agricultural Research, Education and Extension Organization (AREEO).
damavandi58@gmail.com

Received: April 2022 and Accepted: June 2024

Abstract
Land is a source of human life and an important component of sustainable
development. It is a vital resource for producing food, preserving biodiversity, and
facilitating natural management of water systems, which also serves as a carbon
sequestrating medium. Appropriate land management can protect the resources and
maximize their benefits to human society. This is while desertification, land
degradation, and drought (DLDD) are unfortunately the growingly accelerated
processes, particularly in arid, semi-arid and dry sub-humid areas. The underlying
biophysical and anthropogenic causes of land degradation are multiple,
overlapping, and interrelated in a complex manner that are embedded in the
understanding of the ‘economics of DLDD’s set of methodologies for assessing the
true societal impacts of land degradation. These form the cornerstone of solutions
that determine how best financial, technical, and human resources might be
allocated to tackle DLDD. The current paper estimates the costs of DLDD, or
alternatively, the benefits of sustainable land management (SLM), for different
parts of the world. Cost-Benefit Analysis (CBA) should account for both benefits
and costs of halting land degradation. CBA is a powerful tool to help decision
makers in their objective selection of different land-use management strategies and,
thereby, implement effective, resilience-building interventions when funding is
limited. In this regard, the Cost-Benefit Analysis (CBA) method is exploited in this
study as a basis for the economic analysis of land degradation. It is, indeed,
appropriate economic analysis of the phenomena involved that underlies the efforts
to halt or alleviate land degradation on a global scale.
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Abstract
Identification of changes in land use and vegetative cover serves important
functions not only for optimal management of natural resources but also for
planning by the agricultural sector. Satellite imaging is a technique of special
benefits for updating land use and cover maps. It was the objective of the current
article to exploit satellite data to determine the extent and types of land cover/use
changes in Tehran Province over the past two decades. For this purpose, use was
made of Landsat-7 satellite images of Tehran Province prepared in the year 2000
and the Sentinel-2 satellite images of 2021. The images along with the relevant
remote sensing data were subsequently subjected to processes in the spatial analysis
software. Using the data thus obtained, the areas of natural resources and
agricultural lands were estimated to be 1,050,155 and 174,115 hectares,
respectively, in the year 2000 while those in 2021 were estimated at 946,200 and
170,800 ha. Clearly, the area of natural resources in the province shrank by 103,955
ha during the period from 2000 to 2021 and a total reduction of 3315 ha was
recorded for the agricultural land area in the province during the same period. .
Moreover, a land use change of about 39000 hectares was observed in agricultural
land area in favor of built-up area. This is because about 36000 ha of the natural
resources area in the province was changed to agricultural use so as to partially
compensate for the farmland area occupied by new settlements, resulting in the total
built-up land area in the province to rise to 107,129 ha. A number of suggestions
have been put forth for preserving agricultural and natural resources lands in this
province, the most promising ones include deployment of a monitoring land use
system with remote sensing capabilities and stringent regulations to ban further
divisions of Tehran Province into smaller administrative units.
Keywords: Agriculture, Vegetation, Satellite, Landsat, Sentinel-2
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Abstract
This study was implemented to identify the economic, social, and environmental
consequences of changing cultivation patterns on low-yield steep lands to rainfed
gardens in Kabgian District of Boyer Ahmad County. Drawing upon expert opinion
at the Agricultural Jihad Organization of Kohgiluyeh and Boyer Ahmad Province,
a causal-comparative study was conducted using156 individual stakeholders (72 as
project pros and 84 as cons) as a sample population at two points in time (before
and after project implementation). Data were collected using a researcher-made
questionnaire. The results showed that cost, production, job creation, financial
power and assets, sales market, support, competition, investment, income level, and
bank facilities explained 70.77% of the total variance of the project's economic
consequences while migration, job desirability, knowledge and experience
requirements, participation, belongingness to the village, satisfaction with local
institutions, project awareness, support, and conflicts explained 75.5% of the
variance of the project's social consequences. The quality of the environment, living
standards in the village, changes in species, and household consumption levels
explained 68.83% of the variance of the project's total environmental consequences.
Generally speaking, the results indicated a more favorable situation to the project
pros than to the cons in terms of economic, social, and environmental
consequences. In addition, the post-project economic, social, and environmental
status of the project pros was evaluated as more desirable than before changing the
cultivation pattern. Overall, the findings showed that changing the cultivation
pattern at the village level led to improvements in the stakeholders’ economic,
social, and environmental conditions. Furthermore, the results revealed that the
stakeholders with higher income levels were more likely to accept the project.
Keywords: Project stakeholders, Natural resource projects, Causal-comparative
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