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The launch of the Balkh Journal of Natural Sciences (BJNS) comes at a
pivotal moment for scientific research, as the need for rigorous, evidence-
based studies has never been greater. This inaugural issue reflects our
commitment to fostering high-quality scholarship, encouraging
interdisciplinary dialogue, and promoting innovative research that
advances both human understanding and technological progress. BJNS
provides a platform where diverse scientific perspectives converge to
address the complex challenges of our natural and technological world.

As a newly established journal, BIJNS is dedicated to publishing high-
quality, peer-reviewed research in the fields of physics, chemistry, biology,
mathematics, environmental science, computer science, and related areas
that shape human understanding and technological innovation. The launch
of this first issue marks an important milestone in our university’s
commitment to fostering scholarly dialogue at the local, regional, and
global levels.

The publication of research in the natural sciences is indispensable for
interpreting complex natural and technical phenomena, informing policy
decisions, and contributing to sustainable development. By offering a
multidisciplinary platform, BIJNS encourages the integration of diverse
methodological approaches and theoretical perspectives. Such academic
synergy not only enriches scholarly inquiry but also enhances research’s
capacity to address contemporary scientific, technical, and environmental
challenges.

The goals of BJNS are both ambitious and essential. Our journal seeks
to promote innovative research, uphold international standards of academic
integrity, and provide a credible venue for emerging and established
scholars alike. We aim to expand the visibility of regional scholarship,
support evidence-based knowledge creation, and contribute to the global
academic conversation. By aligning our editorial practices with those of
reputable international journals—through strict peer review, transparent
editorial processes, and a commitment to educational excellence—we
aspire to build a publication that meets the expectations of the global
research community.



We extend our sincere appreciation to all members of the editorial board,
section editors, reviewers, and contributors whose expertise, dedication,
and time have shaped the quality of this inaugural issue. We also thank the
authors who entrusted us with their work and helped lay the foundation for
what we hope will become a long-standing academic tradition.

We warmly invite researchers from around the world to submit their
manuscripts to future issues of BJNS. Your contributions will help expand
the frontiers of natural science research, enrich academic debate, and
amplify our region’s intellectual presence in the international scholarly
landscape. We are committed to providing a professional, fair, and timely
review process, and we look forward to publishing work that embodies
originality, methodological rigor, and scholarly insight.

With this inaugural issue, the Balkh Journal of Natural Sciences takes
its first step toward becoming a trusted and influential platform for high-
quality academic research. We look forward to continued collaboration
with scholars worldwide and warmly welcome researchers to contribute to
future issues. Together, we aspire to advance scientific knowledge, enrich
academic debate, and strengthen the global presence of our regional
research community.

Hameedullah Omarkhel, Ph.D.
Vice Chancellor for Research and the Academic Journal of Balkh
University



Balkh International Journal of

Natural Science

ISSN — P 0000 -0000 E: 0000- 0000
Vol.1 NO.1 2025

URL: https://bjns.ba.edu.af/index.php/bjns

Assessment of the Spatial Distribution of Heavy Metal
Contamination of Soils Surrounding the Ghori Cement
Factory Using the Contamination Factor (CF) Index

1. Mohammad Nasir Nazari !
Senior Teaching Assistant, Faculty of Engineering, Balkh University

2. Ghulam Sakhi Jahid
Assistant professor, Faculty of Science, Balkh University

Received: 04/7/2025  Accepted: 31/10/2025 Published: 20/12/2025
Abstract

Soil contamination with heavy metals, particularly around cement
factories, is among the most pressing environmental and public health
concerns. This study aimed to assess the contamination of surface soils
surrounding the Ghori Cement Factory, which has operated for years
without due consideration of its environmental impacts. The concentrations
and contamination levels of heavy metals, including mercury (Hg), arsenic
(As), cadmium (Cd), lead (Pb), chromium (Cr), nickel (Ni), cobalt (Co),
and aluminum (Al), were examined. Seventeen soil samples were collected
from inside and around the factory based on prevailing wind directions.
The samples were chemically digested following the international standard
method (ISO 11466), and metal concentrations were measured using
atomic absorption spectrophotometry.The degree of soil contamination
was assessed using the Contamination Factor (CF) index. The results
showed that aluminum, nickel, chromium, and cobalt levels indicated low
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contamination, while lead and cadmium reflected moderate contamination.
Arsenic and mercury exhibited high to very high contamination levels. The
highest CF value was observed for mercury, with an average exceeding 14,
indicating very severe contamination. The increasing CF values toward the
southeast direction of the factory and proximity to the pollution source
highlight the direct impact of industrial activities on soil contamination.
This severe contamination poses potential environmental and health risks,
emphasizing the need for effective monitoring and control measures.

Keywords: Soil contamination, Mercury, Contamination Factor (CF)
index, Heavy metals, Cement factory.

1. Introduction:

Irreversible changes, often resulting in extensive and complex
consequences, stem from human activities impacting the Earth. Over time,
alterations in water, soil, and air disrupt the balance and stability of
ecosystems, lead to environmental degradation, and contribute to pollution.
Such pollution currently represents one of the most significant
environmental, health, and economic challenges (Stafilov et al, 2010).

soil is a natural resource whose renewal is difficult. Research indicates
that the average global soil formation rate ranges from approximately 10.93
to 114.27 millimeters per century. In arid environments, numerous
interactions and reactions occur among the solid, liquid, gas phases, and
living organisms within the soil, which serve as a vital ecological
crossroads. Due to human activities or natural processes, soil degradation
happens gradually and continuously over long periods. These
consequences are long-lasting and typically irreversible within a human
lifetime (Stockman et al., 2014).

One of the most critical issues facing humanity in contemporary
societies is environmental pollution. Currently, the primary soil pollutants
include heavy metals, acid rain, and organic substances. Although heavy
elements naturally exist in soil, due to the high sensitivity of this ecosystem,
soil is easily exposed to metal contaminants. Because of the toxic
characteristics of metals in soil, this issue has received significant attention
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in recent years (Baidourela et al., 2021; Zhang et al., 2018).

The occurrence of negative environmental impacts and destructive
effects on the health of living organisms can result from increased levels of
heavy elements such as lead, chromium, and cadmium in water, soil, and
air (Sadegh et al., 2018). In most regions, heavy metal infiltration into the
soil due to human activities exceeds natural rates (Liu et al., 2005). Most
heavy metals cause toxicity in living organisms, and even excessive
amounts of essential elements can lead to poisoning. Heavy metals are
involved in biochemical processes that pose risks to human health, plant
growth, and animal life (Akbar et al., 2006).

Certain heavy elements such as lead, nickel, chromium, zinc, and iron
are of significant environmental concern due to their persistence,
accumulation in soil, and eventual entry into the food chain. Among these,
elements that are highly toxic and pose serious risks to human health
include lead, nickel, and chromium (Gevorgyan et al., 2017).

In recent years, the rapid growth of industry and urbanization has led to a
significant increase in the production of dust and airborne particulate
matter, reaching millions of tons annually. These pollutants pose a
substantial threat to the environment and human health (Rai. 2011). Among
various industries, the cement industry is one of the major contributors to
dust emissions due to the nature of its production processes (Zeleke et al.,
2010).

Dust particles released from cement factory chimneys combine with other
airborne pollutants, not only contaminating the surrounding soil but also
having detrimental effects on plants and agricultural crops. In addition, they
contribute to the deterioration of textiles and the corrosion of metal
equipment (Mosavi et al., 2015).

Cement factories are considered among the most polluting industries in
the world and are major sources of heavy metals such as cadmium (Cd),
chromium (Cr), lead (Pb), nickel (Ni), manganese (Mn), copper (Cu), and
zinc (Zn), which are released into the environment during various stages of
the cement production process (Yahya et al., 2013). Heavy metals are of
particular concern even at low concentrations due to their impact on
microorganisms and their physiological effects on humans and other living
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organisms (Saeb et al., 2015).

Given the environmental problems caused by dust emissions from the
Ghori Cement Factory, along with their adverse effects on human health
and surrounding ecosystems, it is essential to conduct research on the
pollutants deposited into the soils around this facility.

2. Materials and Methods:

2.1. Study Area Description:

As shown in Figure 1, the Ghori Cement Factory is located north of Pul-e-
Khumri city, adjacent to the Baghlan River, in a region with a moderate
climate characterized by hot summers and very cold winters. The site lies
at an elevation of 634 meters above sea level, between the longitudes
68°40'41.04" to 68°41'38.05" E and latitudes 35°57'33.08" to 35°58'31.44"
N (Google Earth, 2025). The study area encompasses a one-kilometer
radius around the factory. To the west of the factory lies a mountain that
serves as the source of raw cement materials (limestone), while residential
areas and agricultural lands occupy the other three directions. The factory
is situated near the city of Pul-e-Khumri, where the majority of the
population resides within a one to four-kilometer radius.

The Baghlan River flows alongside the factory from south to north, and
its water is utilized for various purposes, including industrial processes
within the factory, agriculture, and horticulture. The factory employs 812
individuals in various departments, including production, technical
operations, mining, services, security, and gardening. The land use around
the factory includes industrial, residential, agricultural, green areas,
recreational spaces, horticulture, and a fish hatchery.
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Figure 1: Geographical Location of Ghori Cement Factory (Nazari. 2025)

2.2. Sampling and Sample Preparation

In order to conduct this study, a total of 17 surface soil samples were
randomly collected from the vicinity of the Ghori Cement Factory during
the autumn of 2023, from a depth of 0 to 15 cm, taking into account the
prevailing wind direction in the area. The locations of the sampling points
are shown in Figure 1. Subsequently, 16 of these samples were composited
together for analysis, as illustrated in Table 1. In the end, chemical
digestion was performed on 7 composite samples and 2 individual samples,
which were considered as control and reference samples. The chemical
digestion process was carried out in accordance with the international
standard method ISO 11466-1996. Based on this method, soil samples were
air-dried for 24 hours, then sieved using a 2 mm mesh (mesh 60).

Exactly 3 grams of soil were weighed using a scale with 0.001 g
precision and placed into a sterilized beaker. Then, 1 mL of distilled water
was added for moistening. After mixing, 21 mL of concentrated
hydrochloric acid (37%) was added to the soil. Once the reaction was
completed, 7 mL of concentrated nitric acid (65%) was added. After the
fumes dissipated, 15 mL of 0.5 M nitric acid was added to the contents of
the beaker. The beaker was then covered with a sterilized watch glass and
left at room temperature for 16 hours. Afterward, the beaker was placed on
a hot plate for 2 hours to evaporate part of the solution until one-third of
the original volume remained. Once cooled, 10 mL of diluted nitric acid
(0.5 M) was added to each beaker. The resulting solution was filtered using
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filter paper and a volumetric flask, and the volume was adjusted to 100 mL
with distilled water. Finally, the extract was transferred into plastic bottles
for further analysis.

In this study, the concentrations of heavy metals (Cadmium, Cobalt,
Nickel, Mercury, Arsenic, Lead, Chromium, and Aluminum) were
measured using the Atomic Absorption Spectrophotometer (AAS). To
assess the level of soil contamination by heavy metals, the Contamination
Factor (CF) index was used.

2.3. Contamination Factor (CF)

To evaluate the degree of soil contamination, the Contamination Factor
(CF) is used. This index is calculated by dividing the concentration of a
given element in the collected sample by the concentration of the same
element in the background (reference) sample. It reflects the level of
contamination of the soil by trace elements and is determined using
Equation 1:

__—
Ci = I 1)

Where:

C! Is the contamination factor of element i, C; is the concentration of
element i in the soil sample from the study area, C,; is the concentration
of the reference element (Cabrera et al., 1999).

In this study, the background concentration of each element was

determined from the control (reference) sample.
Table 2. Classification of Contamination Factor (Hakanson., 1980 ;Kowalska et al.,

2018)
Class Contamination Factor (CF) Soil Quality
1 CF<1 Low contamination
2 1<CF<3 Moderate contamination
3 3<CF<6
4 CF>6 e gh conta atio

3. Research Findings

In this study, the concentrations of heavy metals (lead, nickel, chromium,
cadmium, cobalt, mercury, arsenic and aluminum) in the soil samples were
evaluated using the Contamination Factor (CF) index. The calculated CF
values for each heavy metal are presented in Table 3.
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Table 3: Contamination Factor (CF) of Heavy Metals in Soil around the Ghori Cement

Factory

No | Sample LStat'(.m Pb Ni Cr Cd Co Hg As Al
ocation

1| Fas | ISI9€ 6950 [ 0288 | 004 | 1818 | 0717 | 16 3 | 0573
Factory

2 | Fae | M98 15060 | 0125 | 0,036 | 3.939 | 0507 | 14333 | 2.8 | 0.367
Factory

3 | pa1z | MS19€ 19409 | 0183 | 0.03 | 4.848 | 0433 | 15333 | 3.067 | 0.583
Factory

4 | Fras | SOUhOf |49 | 03 | 0037 | 2121 | 0767 | 15556 | 3.156 | 0.607
Factory

5 | Fa19 | SOUMOT 605 | 0314 | 0.04 | 1.212 | 0.757 | 15111 | 3.378 | 0.67
Factory

6 | F120 | SEOF | 0976 | 0263 | 0.036 | 0.909 | 0.687 | 14.333 | 3.289 | 0.653
Factory

7 | P21 | SEOF | 131 | 03 | 003 | 1.818 | 0.807 | 16556 | 3.578 | 1.033
Factory

8 | Fr2z2 | EBOT 19 048 | 0277 | 0.027 | 1515 | 0.763 | 15333 | 3.444 | 0.773
Factory

o | Frzz | Nothof g o9 | 03 | 0026|3333 | 0727 | 15 | 3422|0753
Factory

Average 1.061 | 0.261 | 0.033 | 2.391 | 0.685 0.668

Based on the comparison between the average Contamination Factor (Cf)
values of heavy metals presented in Table 3 and the classification of
contamination levels shown in Table 2, the studied soil shows the following
characteristics:

According to the average Cf values, the elements aluminum, nickel,
chromium, and cobalt (indicated in light yellow) fall under the low
contamination class. The elements lead and cadmium (indicated in orange)
fall under the moderate contamination class. However, arsenic (indicated
in light red) falls under the considerable contamination class, while
mercury (indicated in dark red) falls under the very high contamination
class.

Thus, the studied soil is not significantly contaminated in terms of
aluminum, nickel, chromium, and cobalt. However, moderate
contamination is observed for cadmium and lead, and severe to very high
contamination is detected for arsenic and mercury, respectively, indicating
serious environmental pollution risks.

Mercury (HQ):
According to the results presented in Table 3, mercury is identified as
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the most contaminating heavy metal in the studied soil based on the
calculated Contamination Factor (Cf). The concentrations of this element
in all samples exceed the standard threshold. As shown in Figure 2, the
highest mercury contamination was observed in sample F/121 (located
southeast of the factory), while the lowest was found in sample F/116
(representing dust settled on the administrative building of the factory).
Additionally, based on Figure2, the contamination factor for mercury
increases with proximity in the southeastern direction from the factory,
while it decreases in the southern direction.

17.000
16.000
15.000
14.000

13.000

F/115F/116F/117F/118F/119F/120F/121F/122F/123

mCF

2: Figure Contamination Factor (Cf) of Mercury (Hg) in Soil Samples

Arsenic (As):

According to the Contamination Factor (Cf) of arsenic, as presented in
Figure 3 and Table 3, all soil samples fall within the moderate to
considerable contamination classes. On average, however, the
contamination level is categorized as considerable, indicated by light red
color. The highest contamination factor for arsenic was observed in the
sample collected southeast of the factory, while the lowest was found in the
samples collected within the factory premises and from limestone.
Moreover, as shown in Figure 3, the contamination factor of arsenic
increases in the southern and southeastern directions as the distance from
the factory increases.
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As

4000 s067 3.456 3378 3.289 3.578 3,444 3.422
0005 800 =

3.000
2.000
1.000

0.000

F/115 F/116 F/117 F/118 F/119 F/120 F/121 F/122 F/123

mCF

Figure 3: Arsenic Pollution Index in Soil Samples

Cadmium (Cd):

Based on the quality of the studied soil according to Table (2) and Figure
(4), and according to the Pollution Factor Index, all soil samples examined
fall within the moderate to severe pollution class for cadmium. However,
their average classification indicates a moderate pollution level. The
maximum pollution index for cadmium corresponds to the soil sample
inside the factory (Sample 3), while the minimum is related to the soil
sample in the southeastern part of the factory (Sample 6). As clearly shown
in Figure (4), the cadmium pollution index decreases as the distance from
the factory increases toward the south, and conversely, it increases toward
the southeastern direction.
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Cd
6.000
4.848
5.000
3.939
4.000 3.333
3.000
2121

1.818 1.818

2.000 1.515
1.212 0.909
1.000 I I
0.000 I
1 2 3 4 5 6 7 8 9
| M Series1|1.818|3.939|4.848|2.121|1.212|0.909 | 1.818 | 1.515 | 3.333

Figure 4: Cadmium Pollution Factor Index in Soil Samples

4.Discussion

In this study, the Pollution Factor Index (CF) for the element’s arsenic
mercury and cadmium in soils surrounding the factory was examined. The
results indicate that the average CF values are greater than 3 for arsenic,
more than 14 for mercury, and less than 3 for cadmium. In a study
conducted by Gomes et al, (2025), the CF for antimony was reported to be
less than 1 in over 95% of the samples, with only one sample reaching a
value of 1.11. These findings suggest that the soil in that area was free from
contamination or had very minimal contamination by antimony. In
contrast, the present study shows an average CF for antimony exceeding
14,indicating very severe contamination. Therefore, there is a clear
contradiction between the results of these two studies regarding the element
antimony.

Additionally, in a study by Erazo et al. (2025), the arsenic CF in some
samples reached approximately 12. This element was identified as the most
significant environmental risk factor. The high CF values for arsenic in that
research are consistent with the current findings, where the CF for arsenic
exceeds 3. Both studies emphasize severe arsenic contamination in the soil.

5.Conclusions and Recommendations

This study aimed to assess the level of heavy metal pollution in soils
surrounding the Ghori Cement Factory, utilizing the Pollution Factor (CF)
index for heavy elements including lead, cadmium, nickel, chromium,
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cobalt, arsenic, antimony, and aluminum. The data analysis revealed that
the soils in the studied area exhibit low pollution levels for aluminum,
nickel, chromium, and cobalt. In contrast, lead and cadmium showed
moderate pollution, while arsenic and antimony indicated severe to very
severe contamination. Among the measured elements, the antimony
pollution index had the highest average value, exceeding 14, reflecting a
critical situation concerning this element's contamination.

The spatial pollution pattern indicated that the southeastern direction
from the factory, identified as the predominant wind dispersion pathway,
experienced the highest pollution levels. This finding confirms that the
industrial activities of the cement factory directly influence pollutant
distribution and that proximity to the emission source significantly
contributes to increased heavy metal concentrations in the soil.

Comparing the results of this study with global investigations revealed
that the CF for antimony in the study area is considerably higher than the
global average reported. Conversely, the arsenic results align with similar
studies in other countries. This discrepancy in antimony pollution may stem
from differences in fuel types, raw materials used, or a lack of control
systems within the factory.

Given the environmental and health risks associated with the
accumulation of heavy metals particularly arsenic and antimony in soils, it
is essential to implement comprehensive measures for monitoring,
controlling, and reducing pollution in the area. Practical recommendations
include employing soil remediation technologies, enhancing filtration
systems in the factory, and conducting regular environmental assessments
to promote sustainable pollution management in the region.

Based on the findings, the following strategies are proposed for soil
pollution management, control, and reduction:

Regular Monitoring: Implement periodic soil surveillance programs to
identify changes in pollution levels over time and evaluate the effectiveness
of remedial actions.

Use of Advanced Filtration Technologies: Install sophisticated filtration
systems in the factory’s smokestacks and production units to reduce dust
and heavy metal emissions.

Soil Remediation: Apply decontamination methods such as chemical
stabilization, phytoremediation, and physical soil treatment to decrease the
mobility of heavy metals.
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Development of Green Belts: Establish resilient vegetation cover around
the factory as a natural barrier to prevent pollutant dispersion and transfer.

Public Awareness: Educate and inform local residents about the hazards
of heavy metal contamination and preventive measures.

Environmental Impact Assessments: Require the factory to conduct
regular environmental evaluations and comply with national and
international standards related to industrial production and waste
management.
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Abstract

This experiment was conducted in Field Experimental Area, Maize
Section, Department of Plant Breeding and Genetics, Punjab Agriculture
University (PAU), Ludhiana during spring seasons 2018 and 2019 to
investigate the Effect of irrigation schedules on the development of
charcoal rot of maize under artificial inoculation conditions. In this
experiment, PMH 10 hybrid was sown in three replications. Three
Irrigation schedules were used. Level I=Excess irrigation (additional
irrigation at tasseling and silking stage), Level 1l = Local practice, Level
Il = Stress at tasseling and silking stage, with randomized block design.
Results showed that minimum mean disease severity (36.28%) and
maximum mean grain yield (72.61qg/ha) was recorded in irrigation schedule
level | (additional irrigation at tasseling and silking stage) followed by
irrigation schedule level 1l (Local practices). Maximum mean disease
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severity (50.81 %) and minimum mean grain yield (60.25 g/ha) was
recorded in irrigation schedule level Il (Stress at tasseling and silking
stage). Hence, water stress at tasseling stage aggravated the disease
severity, resulting in reduction in grain yield.

Keywords: charcoal rot, disease severity, irrigation, maize.

1.Introduction

Maize (Zea mays L.) is an important cereal crop and an ideal forage crop.
It is grown under a wide range of climatic conditions, throughout the world.
Maize ranked fifth in area and fourth in production among the major cereals
in India. It has production of 27.15 million metric tons and occupied an
area of about 9.60 million hectares with average productivity of 2.83 metric
tons per hectare during 2017-18 (Anonymous, 2018a).

Maize is vulnerable to about 112 diseases, it is estimated that the annual
losses due to maize diseases are to be 14 per cent in West Africa, 4 per cent
in Northern Europe, 12 per cent in Asia and 9.4 per cent worldwide (Oerke,
2005 and Mahuku, 2010). In India, 29 diseases are reported on maize
caused by fungi, bacteria and viruses. Leaf blight, downy mildews, stalk
rots and rusts are the serious diseases. Among these, post flowering stalk
rots (PFSR) caused by different pathogens is a serious biotic constraint.
This disease (PFSR) is a complex disease caused by Fusarium
verticillioides, Macrophomina phaseolina and Cephalosporium maydis
(Khokhar et al., 2014 and Kaur et al., 2012). Out of these, in the drier region
of India, Macrophomina phaseolina causing charcoal rot is a major
constraint, and it is estimated, that can reduce yield up to the tune of 63.5
per cent (Desai and Hegde 1991).

Recently Costa et al., (2019) conducted a study to assess yield losses
due to post flowering stalk rot and identification of the main fungal
pathogen responsible for the disease in maize hybrids, during the off season
in Brazil. They have found that the most common pathogens were:
Macrophomina phaseolina, Fusarium graminearum and Stenocarpella
maydis. According to them there were average losses of 30.6 per cent in
2015 and 34.4 per cent in 2016 so, all yield parameters were significantly
lower in post flowering stalk rot-infected plants and observed the highest
yield losses in hybrids with the highest grain/ear weight ratio.

Macrophomina phaseolina is a very important soil borne fungus and
can survive for 18 months as sclerotia in maize stalk residues (Sen and
Bandopadhyaya 1988). Low soil moisture and high temperature are the
favorable conditions for colonization of this fungus on host tissue (Dhingra
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and Sinclair 1974). 1t is reported that the growth and survival of the
pathogen increase with Low soil moisture (Short et al., 1980 and
Mulrooney 1988). Severity of charcoal rot is more when soil moisture is
limiting, and when air and soil temperatures are high (Gary et al., 1991 and
Pearson et al., 1984).

The scarcity of water particularly after flowering stage of the crop,
Leads more damage. Grain yield is reduce directly by affecting various
physiological pathways of plant resulting in pre-mature lodging (Ledencan
et al., 2003). Drought and high plant density coupled with insect or hail
damage and heavy nitrogen fertilizer doses leads to post flowering stress
thus promoting the disease development.

This experiment was conducted to evaluate the effect of water stress on
the development of the disease during spring season. To find how water
management can control the disease development.

2.Materials and methods
2.1.Raising of the crop: This experiment was conducted in Field
Experimental Area, Maize Section, Department of Plant Breeding and
Genetics, PAU, Ludhiana during spring seasons 2018 and 2019. In this
experiment, PMH 10 hybrid was used and planting was done with plant to
plant and row to row spacing of 20 cm and 60 cm respectively in three
replications, the plot size was 4 m? (four rows of 2 meter each in one plot).
Three Irrigation schedules were used.
» Level | = Excess irrigation (additional irrigation at tasseling and silking
stage)
» Level Il = Local practice (12-15 irrigations)
« Level 11l = Stress at tasseling and silking stage
With randomized block design during spring seasons 2018 and 20109.
The sowing was done as per standard package of practices (Anonymous
2018b).

2.2.Mass culturing and inoculations: Freshly growing culture of
Macrophomina phaseolina was mass multiplied on toothpicks (Hooda et
al., 2018). Inoculations were done at flowering stage of maize crop. By
using toothpick inoculation technique, all the plants were inoculated
(Jardine and Leslie 1992).

2.3.Data recording and analysis: Disease symptoms start appearing after
about 2-3 days after inoculation in the inoculated plants. The plants were
split open longitudinally to see the extent of the pith damage in form of
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blackish discoloration. By using 1-9 rating scale given by Payak and
Sharma (1983), the disease severity and intensity were recorded. Grain
yield from each plot harvested was recorded. Average data were estimated
on the basis of three replications. Data was subjected to two way analysis
of variance (ANOVA).

3.Results

3.1.Pathogenicity test: The culture of M. phaseolina, isolated and purified
from infected stalk of maize plant was tested for pathogenicity on maize
hybrid PMH 2 under field condition during Kharif season 2017. The result
revealed that after 3 to 4 days of inoculation, brownish lesion was observed
around the inserted toothpicks. Data was recorded at the time of harvesting
by splitting open the stalks longitudinally. Data revealed all inoculated
plants were infected with charcoal rot disease and disease reaction was
recorded.

3.2.Disease severity: Per cent disease severity of charcoal rot of maize
hybrid at different irrigation schedules under artificial inoculation
conditions during spring 2018 and 2019 seasons is depicted in Table 1.
Statistically significant difference was observed between mean value of
different levels of irrigation and different years and no significant
interaction was observed between level of irrigation and years, depicting
that effect of different levels of irrigation is independent of years. Disease
severity was comparatively more in all the treatments during spring 2018
than spring 2019. Among the treatments, minimum mean disease severity
of charcoal rot (36.28 %) was recorded in irrigation schedule level I
followed by irrigation schedule level 11 (43.65 %). Maximum mean disease
severity (50.81 %) was recorded on PMH 10 hybrid in irrigation schedule
level I11. Water stress at tasselling and silking stages of the crop aggravated

the disease development.
Table 1 Per cent disease severity of charcoal rot of maize hybrid at different irrigation
schedules under artificial inoculation conditions during spring seasons 2018 and 2019

Irrigation schedules Per cent disease severity™
2018 2019 Mean

Level I 39.83 32.72 36.28 ¢
Level Il 46.56 40.74 43.65°
Level I11 53.42 48.20 50.81 2
Mean 46.60 ? 40.55°

LSD
Irrigation level 3.01
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Year \ 2.46

Irrigation level x Year NS
Mean of three replications

Grain yield: Grain yield of maize hybrid PMH 10 at different irrigation
schedules under artificial inoculation of M. phaseolina during spring
seasons 2018 and 2019 is depicted in Table 2. Statistically significant
difference was observed between mean value of different levels of
irrigation and different years, and no significant interaction was between
levels of irrigation and years, depicting that effect of different levels of
irrigation is independent of years. Mean grain yield were significant
different during spring 2018 and 2019 seasons. Grain vyield were
comparatively less in spring 2018 than spring 2019. Maximum mean grain
yield (72.61 g/ha) were recorded in irrigation schedule level | followed by
irrigation schedule level 11 (67.99 g/ha). Minimum mean grain yield (60.25

g/ha) were obtained in irrigation schedule level Ill. Hence water stress at
tasseling stage aggravated the disease severity, resulting in reduction in
grain yield (Fig 1).

Table 2 Grain yield of maize hybrid PMH 10 at different irrigation schedules under
artificial inoculation of Macrophomina phaseolina during spring 2018 and 2019

Grain yield (g/ha)*

Irrigation schedule 2018 2019 Mean
Level I 70.96 74.27 72.61¢%
Level 11 65.01 70.98 67.99 P
Level 111 57.66 62.84 60.25°¢
Mean 64.54 P 69.36 2

LSD
Irrigation level 3.06
Year 2.50
Irrigation level x NS

Year

Mean of three replications

Figure 1 Effect of different irrigation schedules on mean disease severity of charcoal
rot and grain yield of maize hybrid under artificial inoculation condition during both the
spring seasons 2018 and 2019
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m Disease severity (percent)
m Grain Yield (g/ha)
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80.00 o 8160 >
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0.00
Level | Level 11 Level 111

Irrigation schedules

4.Discussion
Diourte et al., (1995) studied the effect of water stress on the development
of charcoal rot in sorghum. They found that the plant which were subjected
to water stress showed greater development of charcoal rot symptoms than
those not subjected to water stress. Kendig et al., (2000) studied
microsclerotia density of the pathogen M. phaseolina on soybean at four
irrigation schedules (full season irrigation, irrigation after flowering,
irrigation until flowering, and not at all) and concluded that the
microsclerotia densities reached maximum (2.35 microsclerotia / gm dry
root) in non-irrigated fields and minimum (1.35 microsclerotia / gm dry
root) in full-season irrigated field. These result indicated that water
management can limit the colonization of soybean by M. phaseolina.
However in above mentioned two researches regarding charcoal rot
disease, the hosts are different but the results are in accordance to our
findings in case of maize. Nischwitz et al., (2004) studied the incidence of
charcoal rot of melon under three types of irrigation viz. subsurface drip
with plastic mulch, furrow irrigations and subsurface drip without plastic
mulch. They found that in the furrow-irrigated field the inoculum density
were significantly lower at all three depths compared to other types of
irrigation. They suggest according to differences in inoculum densities of
M. phaseolina that drip irrigation contribute to higher disease incidence.
Arora and Pareek (2013) studied the severity of charcoal rot of sorghum
at different soil moisture levels, under artificial inoculation conditions and
reported that the average disease rating decreased with increasing soil
moisture level from 40 to 100 per cent. Thus, soil moisture is one of
important factor for development of the disease. Recently, Khokhar et al.,

20 |



Effect of Irrigation Schedule on the development ...

(2014) studied the effect of water stress on the incidence of post flowering
stalk rot on maize. Their investigations revealed that application of two
additional irrigations at tasselling and silking stages reduced the disease
severity from 60.37 to 15.03 per cent. They further found that with
additional irrigation at tasseling and silking reduced inoculum density of
Fusarium verticillioides from 15.9 to 7.1 and disease rating from 7.3 to 3.2
and increased grain yield from 0.93 to 1.45 kg/10 plants. Thus, it indicated
the necessity of water stress at these stages for development of post
flowering stalk rot of maize. These findings are in accordance with our
results that disease severity of maize decreased with excess irrigation at
time of tasseling.

5.Conclusions

The present investigation entitled “Effect of Irrigation Schedule on the
development of charcoal rot of maize under artificial inoculation
conditions” as part of etiology of the disease, was carried out in the
Department of Plant Breeding and Genetics, Punjab Agricultural
University, Ludhiana during 2017 to 2019.

Results on effect of three irrigation schedules on the development of
charcoal rot of maize on PMH 10 hybrid during spring seasons 2018 and
2019 showed that minimum disease severity and maximum mean grain
yield was recorded in irrigation schedule level | (additional irrigation at
tasseling and silking stage) followed by irrigation schedule level Il (Local
practices). Maximum mean disease severity and minimum mean grain
yield was recorded in irrigation schedule level 111 (Stress at tasseling and
silking stage). Hence, water stress at tasseling stage aggravated the disease
severity, resulting in reduction in grain yield. For controlling or minimizing
this disease in arid or semi-arid region, properly and in timely irrigation
especially at tasseling and silking stage of the crop is suggested.

Macrophomina phasiolina the causal agent of charcoal rot of maize is
an important soil born fungus and due to its large host range and wide
geographical distribution, M. phaseolina causes significant economic
losses worldwide. On the other hand, chemical control is difficult and
environmentally not save. Hence considering and conducting more
researches on etiology of this disease on different hosts under different agro
climatic conditions in the future is suggested.
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Abstract

Spintronics is the study of electron spin in electronics, fundamentally
different from conventional charge-based electronics. In it, in addition to
the charge of the electron, spin is also use as an additional degree of
freedom. This means that a larger amount of data can be stored or
transmitted. This research, conducted in 2020 in a laboratory at Kharazmi
University in Tehran, examines the spintronic applications of a single layer
of aluminum nitride (AIN) doped with rubidium (Rb) and cesium (Cs).
Today, aluminum nitride (AIN) has gained attention as a viable material
for spintronic applications due to its suitable electrical and thermal
properties. Doping this material with Rb and Cs can lead to changes in its
electrical and magnetic properties, thereby providing new capabilities in
the fields of magnetic memory, sensors, and spintronic transistors. Initially,
two-dimensional AIN monolayers were simulate, and in the next phase, a
doped layer with rubidium and cesium was create at a concentration of 6.25
percent and examined. Using this method, the structural, electrical, and
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magnetic properties of the doped AIN layers were obtaine, along with the
effects of various concentrations of Rb and Cs on their spin behavior.

The results indicate that this combination could enhance the performance
of spintronic devices and contribute to the development of new
technologies, particularly in the fabrication of high-speed non-volatile
magnetic memories (permanent memories).

Keywords: Aluminum Nitride, Cesium, Doping, Rubidium and
Spintronics

1. Introduction:

In the coming decades, rapid advancements in information and
communication technologies have transformed information production and
the scale of social networks. The persistent demand for acquiring and
storing information has led to the development of high-performance
computers and mobile devices, resulting in the access to and storage of
massive data (Fong et al, 2012). Nanomagnetism and spintronics represent
a rapidly expanding and increasingly important research field, with many
of its applications already available in the market, and many others
expected to enter the market in the near future (Zutic et al, 2006). This field
emerged in the mid-1980s with the discovery of the giant
magnetoresistance (GMR) effect, which marked the origin of spintronics
(Li & Yang, 2016), which involves the use of the electron spin degree of
freedom for transmitting, storing, or reading information, is of great
significance, and currently, extensive research is being conducted on
various aspects of this technology (Zuti¢ et al, 2004). Published articles
from 2009 to 2018 related to spintronics show that the amount of research
in this field has steadily increased over these years(Paquin et al, 2015). In
recent years, two-dimensional (2D) materials have received extensive
attention because of their fascinating optical, mechanical, electronic, and
magnetic properties and potential for multifunctional applications (Cui et
al, 2018).

In this article, we aim to investigate the possibility of half-metallic
behavior in some two-dimensional materials using the (DFT) density
functional theory (Cui et al, 2018). Following the discovery of graphene,
research on two-dimensional materials has intensified significantly, and
some of these materials, due to their exceptional properties and atomic-
scale thin structures, have been recognize as potential candidates for
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spintronic applications. However, to use some of these materials in
spintronics, modifications are required in other words; these materials need
to be engineered (Xia et al, 2012). One of the methods for such
modification is doping of the two-dimensional material.

Specifically, in this work, we aim to examine the effect of doping with
rubidium and cesium atoms on the electronic and magnetic properties of
AIN monolayers. For this purpose, we will utilize the density functional
theory. The structure of this article is such that we will first briefly discuss
spintronic, half-metals, and the applications of two-dimensional materials
in spintronic technologies (Zhang & Hou, 2024). Finally, we will analyze
the electronic and magnetic properties of AIN monolayers doped with
rubidium and cesium. Most existing two-dimensional materials are non-
magnetic semiconductors and thus are not directly applicable in spintronic.
However, by adding different dopants, the properties of these materials can
be effectively modified for spintronic applications (Han et al, 2017).

Group I nitrides such as boron nitride (BN), aluminum nitride (AIN),
and gallium nitride (GaN) are among the compounds that exhibit diverse
electronic, magnetic, and optical properties in both two-dimensional and
three-dimensional forms (Bhatti et al, 2017). AIN was first synthesize in
1877, but it was not until 1980 that it is significant potential for
microelectronic applications was recognize, after which it entered the
market as a valuable commercial material. Due to its high thermal
conductivity and electrical insulation, AIN is use in microelectronic
industries. Other applications include its use in military and aerospace
industries, as well as in the ceramics industry for producing high-melting-
point ceramics and refractory bricks. Therefore, research on these materials
and their doping can have numerous applications (Chen et al, 2016).

One of the important goals and challenges in nano-spintronic devices
may be the generation of spin-polarized currents. It seems that the use of
semimetals is among the reliable methods for producing spin-polarized
currents. These materials exhibit different electronic behaviors for spin-up
and spin-down states, such that one spin channel shows metallic behavior
while the other behaves like a semiconductor (Dean et al, 2010).
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2. Materials and Methods

The results of the investigations show that the stable structure of
monolayer aluminum nitride (AIN) is free of buckling (Ghasemzadeh &
Kanjouri, 2018). Figure 1 illustrates the stable crystal structure of two-
dimensional AIN monolayers, which was simulate using Win2k. As
mentioned, a 4x4 supercell was use for the calculations. In fact, this
structure is of the honeycomb lattice type, and from the crystallographic
point of view, its unit cell is a simple hexagonal lattice with a two-atom
basis. The lattice constant of this structure in the stable state is 3.10 A
(Dean et al, 2010).

Figurel: 4x4 supercell of two-dimensional AIN monolayer using the WINN2k simulation
package.

To investigate the electronic properties, the density of states (DOS) plot
is shown in Figure 2. In this plot, positive values correspond to the spin-up
DOS and negative values correspond to the spin-down DOS. As observed,
there is complete symmetry between the spin-up and spin-down states,
indicating that the monolayer is non-magnetic in its pristine (undoped) state
(Wolf et al, 2006). Additionally, the Fermi level lies within the band gap;
hence, this sample behaves as a semiconductor. The magnetic moment of
the compound is also, as expected; zero (Bai et al, 2015).
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Figure 2: Density of states (DOS) plot of two-dimensional AIN monolayers. Positive
values correspond to the DOS of spin-up electrons, and negative values correspond to the
DOS of spin-down electrons. Using DFT calculations within the Quantum ESOERSSO
simulation package.

Now, we proceed to simulate the two-dimensional AIN monolayer
doped with Rb and Cs elements. Two supercells were constructe for this
purpose, similar to Figure 1, with the difference that in each, one aluminum
atom is substitute once by a rubidium atom and once by a cesium atom.
Figure 3 shows these two supercells. To find the stable structures of the
doped compounds, full atomic relaxation was performe in all three
directions: x, y, and z. Figure 4 shows these supercells after relaxation
(Gallagher & Parkin, 2006).The largest changes in atomic coordinates
occur around the impurity atom; however, from the figures, it appears that
atoms at the supercell boundaries have also undergone significant changes.
In reality, this is not the case, and the changes at the boundaries are
minimal. The apparent changes occur because atoms have moved into
adjacent cells. To demonstrate this, Figures 5 and 6 respectively show the
arrangement of several supercells side by side for the rubidium- and
cesium-doped samples, clearly indicating that the greatest changes in
atomic coordinates are around the impurity atom.
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Figure 3: Doped supercells with (a) rubidium, (b) cesium before relaxation using the
WINNZ2k simulation package.

Figure 4: Doped supercells with (a) rubidium, (b) cesium after relaxation
Using the WINN2k simulation package.
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Figure 5: Arrangement of several supercells side by side for the rubidium-doped sample
using the WINN2k simulation package.

Figure 6:
Arrangement of several supercells side by side for the cesium-doped sample using the
WINNZ2k simulation package.

3. Results and Discussion

The analysis reveals that the incorporation of impurity atoms does not
induce buckling in the two-dimensional AIN monolayer; structural
distortions are confine primarily to the local atomic environment around
the dopants. Tables 1 and 2 present the bond lengths surrounding the
impurity atoms for the rubidium- and cesium-doped systems, respectively,
both prior to and following atomic relaxation. It is evident that the bond
lengths between the dopant atoms and adjacent atoms increase after
relaxation. This elongation can be attribute to the initial overlap and
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repulsion of electron clouds before structural optimization. The most
pronounced variation in bond length occurs between the impurities atoms
and the neighboring nitrogen atoms, which is consistent with the relatively
shorter distance between nitrogen and rubidium or cesium atoms compared
to aluminum. Consequently, this elongation of the N-Rb and N-Cs bonds
leads to a reduction in the Al-N bond lengths in both doped configurations.

Table 1: Bond lengths around the impurity atom for the rubidium-doped sample. Values
are given in angstroms (A).

Bond type Rb-N Rb-Al Al-N
Before relaxation 1.7898 3.1000 1.7898
After relaxation 2.2778 3.2473 1.7300

Table 2: Bond lengths around the impurity atom for the cesium-doped sample. Values

are expressed in angstroms (A).

Bond type Cs-N Cs-Al Al-N
Before relaxation 1.7898 3.1000 1.7898
After relaxation 2.2938 3.2578 1.7290

After relaxation, the electronic and magnetic properties were examined.
Figures 7 and 8 show the density of states (DOS) plots for the monolayers
doped with rubidium and cesium, respectively. Comparing these figures
with the DOS of the pristine two-dimensional material (Figure 2) reveals
that doping breaks the symmetry between the spin-up and spin-down states.
Therefore, the magnetic moment is no longer zero, and calculations show

that the magnetic moment is equal to (Zmi). For the rubidium-doped
monolayers, the Fermi level lies within the band gap, indicating that this
material is a magnetic semiconductor. However, for the cesium-doped
sample, the Fermi level for spin-up lies within the gap, while for spin-down
it lies in the conduction band. Consequently, both materials, especially the
cesium-doped two-dimensional material, are capable of producing fully
spin-polarized currents, and thus can be utilize as spin filters for
applications in spintronic devices.
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Figure 7: Density of states (DOS) plot of the AIN monolayer doped with rubidium. Using
DFT calculations within the Quantum ESOERSSO simulation package.
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Figure 8: Density of states (DOS) plot of the AIN monolayer doped with
Cesium. Using DFT calculations within the Quantum ESOERSSO simulation package.

Tables 3 and 4 respectively present the values of magnetic moment and
electric charge of each atom in the compound. Considering the fact that the
electronegativity of nitrogen is higher than that of the metallic elements, it
appears that the electric charge has been transferre to the nitrogen atoms.
Moreover, based on Table 4, the total magnetic moment mainly originates
from the nitrogen atoms surrounding the impurity atom, and to some extent
from the impurity atom itself. The magnetic moment of the aluminum
atoms is negligible, and the magnetic coupling between aluminum atoms
and other atoms is antiferromagnetic. The total magnetic moment of the
cesium-doped compound is equal to 2mg, which is expected, since the
magnetic moment of a half-metal must be an integer multiple of the Bohr
magneton.

| 33



Balkh International Journal of Natural Science

Table 3: The values of atomic electric charge in Rb- and Cs-doped samples.

Compound
Aluminum Nitrogen Impurity Atom
Atom Type
1,8432 5,9802 8,0543 Doped with Rb
1,7490 5,7032 1,5611 Doped with Cs

Table 4: Magnetic moment values of atoms in Rb- and Cs-doped samples. The unit of

the values is Bohr magneton(ug).

. . . Impurity
Doping Type Aluminum Nitrogen Atom Total
Rb-doped -0.0117 0.5699 0.1282 2
Cs-doped -0.0111 0.5810 0.0850 2

4. Conclusion

The origin of the magnetic moment is the presence of holes. Specifically,
the impurity atom, which has one valence electron, substitutes an aluminum
atom that has three valence electrons. In the pristine state, each nitrogen
atom becomes an anion N3 by accepting valence electrons from
aluminum, meaning all its 2p orbitals are fully occupie and all spins are
paired. Therefore, the three nearest aluminum neighbors collectively have
18 electrons. However, when an impurity atom replaces an aluminum atom,
the three surrounding nitrogen atoms collectively have 16 electrons. This
implies that doping introduces two holes in the nitrogen 2p orbitals, which
leads to the emergence of 2mg magnetic moment.

As mentioned, the cesium-doped two-dimensional layer exhibits half-
metallic behavior. According to the above discussion, it is observe that the
largest contribution to the density of states at the Fermi level comes from
the nitrogen 2p orbitals, with a smaller contribution from the aluminum 3p
orbitals and the cesium 6p and 5d orbitals. In fact, the three narrow bands
crossing the Fermi level in the band structure diagram for the spin-up states
correspond to the three nitrogen 2p orbitals. This is consistent with the
magnetic moment values shown in Table 4, where the majority of the
magnetic moment originates from the nitrogen atoms. Based on this
diagram, we conclude that the largest contribution to the magnetic moment
of the compound specifically arises from the nitrogen 2p orbitals. The
strong hybridization of the nitrogen p orbitals surrounding the impurity
leads to p—p exchange interactions among the nitrogen atoms, which causes
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a shift of the spin-up and spin-down states relative to each other.
Consequently, the Fermi level lies within the gap for spin-up states and
within the conduction band for spin-down states.

Spintronic devices have introduced new functionalities by utilizing
magnetic materials and magnetic fields or the absence there of in more
stable memories, as well as in logic devices and magnetic sensors.
Spintronic components operate based on a simple concept: first,
information is stored as a specific spin orientation (up or down); then, these
spins are couple to moving electrons, and finally, the spin information is
read out.
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Abstract

Coccidiosis is a major parasitic disease affecting poultry production
worldwide and has been reported in most countries with varying prevalence
rates. This disease is caused by various species of Eimeria parasites, which
primarily damage different parts of the chicken’s intestines. This study
aimed to assess the prevalence of coccidiosis in poultry farms located in
Mazar-e-Sharif, Afghanistan. A total of 18 poultry farms were examined
through clinical observation and laboratory diagnosis. The results revealed
that 16.4% of the farms had chickens infected with coccidiosis, indicating
a relatively low of infection in the region. Chickens between 2 to 8 weeks
of age exhibited the highest infection rates. Seasonally, the highest
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prevalence was recorded during winter (40.7%), while the lowest was
observed in summer (11%) And male chickens showed more
contamination than female. These findings highlight that need for improved
management and preventive measures to control the spread of coccidiosis
in local poultry production systems.

Keywords: broiler chicken, coccidiosis, Mazar-e-sharif, parasitic disease

1.Introduction

Worldwide, poultry is the main source of animal protein (Nkukwana, 2018;
Govoni et al., 2021). There will likely be nine billion people on the planet
by 2050, producing safe and sustainable protein is of utmost importance
(Tripathi et al., 2019). Because birds are housed together in huge numbers
and at high stocking densities in intensive systems, stress levels and illness
prevalence are higher (Ahmad et al., 2022). Thus, any illness that reduces
the efficiency of the previously indicated production mechanism could
endanger the whole food chain (Aganovic et al., 2021). Numerous parasite
infections, also known as "hidden foes" impact the chicken industry and
have the ability to cause long-term losses without exhibiting obvious
clinical symptoms (Blake et al., 2020).

Coccidiosis is a parasite disease that affects hens and the annual
expenditures of coccidiosis are estimated to be around USD 127 million in
the United States and 73 million in China (Geng et al., 2021; Lahlou et al.,
2021).The most significant of Eimeria species linked to coccidiosis in
chickens is E. tenella, which is seen in broilers. E. mitis, E. maxima, E.
necatrix, E. praecox, E. acervuline, E. brunitti, E. maxima, E. praecox, and
E. necatrix are the others. Regarding pathogenicity, they are all distinct,
and they all affect various intestinal segments (Kers et al., 2018). Eimeria
infections, which infiltrate and multiply within intestinal epithelial cells,
can lower productivity and jeopardize the welfare of chickens in layer and
broiler systems, necessitating comparatively expensive therapies. It is
estimated that the annual cost of these interventions plus infection-related
losses to the worldwide chicken business exceeds £2 billion (Dalloul and
Lillehoj, 2006). The subclinical and clinical symptoms of coccidiosis are
directly caused by the impairment of protein digestion and absorption
caused by Eimeria infection.

Prevention of coccidiosis is crucial for fostering the poultry industry's
significant expansion and safeguarding its revenue streams (Hamid et al.,
2018; Yang et al., 2020). However, depending on the infecting Eimeria
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species, dose schedule, and chicken breed, different numbers of parasites
and infection rounds are needed to produce immunity that is adequate to
prevent disease (Rose, 1963; Brake et al., 1997; Blake et al., 2005; Boulton
et al., 2018). Immune defense against challenge infection with a
heterologous species is minimal or nonexistent and even infection with a
different strain of the same species can occasionally evade immune defense
(Joyner, 1969; Blake et al., 2011).

As a result, even though live Eimeria oocyst vaccination is efficacious
and has served as the foundation for live oral coccidiosis vaccines for
nearly 70 years, chickens need to receive vaccinations with oocysts from
every species of Eimeria to be completely protected. Since each vaccine
line must be propagated independently in chickens under strict, pathogen-
free conditions, the requirement that a live vaccine contain controlled doses
of oocysts for all pathogenic species of Eimeria, and in some cases,
multiple strains of Eimeria maxima, makes vaccine manufacture
logistically challenging. Another crucial factor to take into account is that
in order to produce levels of protective immunity adequate to shield
chickens from pathogenic challenge by the majority of Eimeria species,
fecal-oral recycling of vaccine parasites is necessary (Blake et al., 2017).
However, controlling coccidiosis in poultry is relatively difficult, and the
present study aimed to investigate the prevalence of coccidiosis in broiler
chicken farms in Mazar-e-sharif Afghanistan.

2. Material and method

2.1. Study area

The study was conducted in Mazar-e-Sharif city (36°, 42", 33"" N latitudes
and 67°,6", 47" E longitudes that is 357m [1171ft] above sea level) located
in north area of Afghanistan (Fig 1).
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Figure 1: Map of Mazar-e-sharif, Balkh province, northern Afghanistan
(Adapted from Haidary and Radzi 2024)
Sample size
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From March to December 2017, 170 fecal samples were collected in four
stages from 18 poultry farms in Mazar-e-Sharif (From Ali Abad, Dasht
Shur, Baba Yadgar and Shadian). Both qualitative and quantitative fecal
exams were performed as part of a cross-sectional investigation. Each
chicken's feces were taken straight from the rectum, placed in plastic
bottles, and taken to the parasitology laboratory for analysis. Age and sex
were noted during the sampling process. Each chicken fecal sample's
oocysts were identified using the flotation technique with a saturated
sodium chloride solution. The McMaster counting approach was used to
count the oocysts, and was expressed as per gram of faeces (MAFF, 1982;
Conway and McKenzie, 2007).

3. Result

118 (16.4%) of the 720 chickens that were inspected tested positive for
coccidian oocysts (Figure 2). The frequencies of infection in male and
female hens were 19% and 13.7%, respectively and prevalence rates of
17.8% and 12.2% were noted in chickens classified as young (ages 2-8
weeks) and adult (ages >8 weeks), respectively (Table 1). Furthermore, the
season played a significant role in the disease's propagation, with winter
and fall seeing the highest infection rates (Table 2).

800 720
700 602
600
500
400 352 368
285 317

300
200 118
100 67 51

0 I ==

total posative negative

mmale ®Female total

Figure 2: Infection rate by gender
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Table 1: Prevalence of coccidiosis in poultry farms in Mazar-e-Sharif by sex and age

Parameters Positive (%) Negative (%0) Total
Male 67(19) 285(81) 352
Female 51(13.86) 317(86.1) 368
Total 118(16.4) 602(83.6) 720
Yang (ages 2-8

weeks) 96(17.8) 444(82.2) 540
Adult (ages

>Bweeks) 22(12.2) 158(87.8) 180
Total 118(16.4) 602(83.6) 720

Table 2: Prevalence of coccidiosis in poultry farms in Mazar-e-Sharif by

Seasons
Spring (%) | Summer (%) Fall (%) Winter (%)
Male 10(14.9) 6(9) 23(34.3) 28(41.8)
Female | 9(17.6) 7(13.7) 15(29.4) 20(39.2)
Total 19(16.6) 13(11) 38(32.2) 48(40.7)
Seasons
4. Discussion

Coccidiosis prevalence was found to be 16.4%, which is low when
compared to studies conducted in previous studies. The number of oocysts
in positive samples ranged from 100 to 1,700. In previous studies, the
infection rate was reported to be 92% in Romania (Gyorke et al., 2013),
31.7% and 39.6% in India (Sharma et al., 2013; Jadhav and Nikam, 2014),
20.6% and 70.9% in Ethiopia (Gari et al., 2008; Oljira et al., 2012), 52.9%
in Nigeria (Muazu et al., 2008), 71.9% in Pakistan (Khan et al., 2006), 78%
in Jordan (Al-Natour et al., 2002), 88.4% in Argentina (McDougald et al.,
1997), and 54.3% in Turkey (Karaer et al., 2012). However, other
investigations found a lower prevalence. The Sangary et al. study found
that the prevalence of coccidiosis in Kabul broiler chickens was 8%
(Sangary et al., 2024) also prevalence of coccidiosis in Brazilian was 5.5%
(Gazoni et al., 2020).

Because of the full life cycle and the rise in oocyst consumption, it
appears that there is a direct correlation between age and the prevalence
rate of coccidiosis. According to Muazu et al., chickens of all ages are
prone to illness, but usually resolves itself around 68 weeks of age (Muazu
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et al., 2008). One of the main contributing factors to coccidiosis is age. Our
study found that the age groups of 5-7 weeks had a greater rate of
coccidiosis. This substantial link was consistent with findings from other
researchers (Razmi and Kalideri, 2000; Muazu et al., 2008; Shirzad et al.,
2011; Oljira et al., 2012).

This suggests that environmental conditions, such as humidity and
temperature, play a significant role in the lifecycle of the coccidia parasites.
In this study, the prevalence was higher in the wet season, as in a study in
India; infection was reported to be 32% in the rainy season and 19.3% in
the summer season (Khursheed et al., 2022).

5. Conclusions

Coccidiosis is a major parasitic disease affecting poultry, particularly
chickens, and is characterized by intestinal damage that leads to significant
mortality and substantial economic losses in poultry farms. The disease has
a worldwide distribution and represents a potential threat to the poultry
industry in Afghanistan, where it could compromise productivity and farm
sustainability. Based on the findings of the present study, the prevalence of
this disease in poultry farms in Mazar-e-Sharif is considered relatively low.
Therefore, in order to improve farm management, more research is
required, and appropriate control measures should be designed.
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Abstract

The importance of sustainable agriculture in today’s world is increasingly
evident, particularly in light of environmental challenges, climate change,
and the depletion of natural resources. In the modern world, agriculture
must not only meet the food needs of the growing global population but
also minimize negative impacts on the environment and local communities.
Agricultural education and extension services are among the most effective
tools for achieving this goal, as they help farmers acquire the skills needed
to improve productivity and make efficient use of resources. The aim of
this study is to examine the role of agricultural education and extension in
enhancing productivity and sustainability in agricultural systems.

This research employs a literature review methodology and analysis of
existing resources to explore agricultural educational programs, including
Farmer Field Schools and agricultural extension services. These programs,
by transferring modern technologies, optimizing resource use, and
introducing sustainable practices such as no-till farming and integrated pest
management, have had positive impacts on increasing productivity and
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reducing production costs. The findings indicate that farmers who have
benefited from educational and extension programs have been able to use
resources more efficiently and increase crop yields. Furthermore, the use
of modern technologies, such as artificial intelligence in farmer education
in various countries, has significantly contributed to improving farming
methods and managing water and fertilizer resources. The results also
suggest that for achieving sustainable agriculture and increased
productivity, government support for educational and extension programs
is essential. Therefore, investing in research and development of
agricultural education programs, especially in developing countries, can
improve farmers’ livelihoods and enhance food security. Educational and
extension programs can provide a means of addressing global challenges,
such as climate change and water resource crises, by disseminating
knowledge and promoting best practices.

Keywords:Agricultural Education, Agricultural Extension, Sustainable
Agriculture,

1. Introduction

With the rapid growth of the global population and the limitations of natural
resources, the agricultural sector is facing new challenges that require the
optimal use of resources and the enhancement of productivity in production
processes. In this context, the effective utilization of resources and
efficiency in production processes are considered essential (Huang et al.,
2020; Kosior, 2017; Zamora, 2017). This need is not only critical to meet
the growing food demands of today’s world but is also economically
significant for ensuring the sustainable economic growth and development
of countries. As one of the most important production sectors in any
country, agriculture plays a vital role in ensuring the food security of
humanity.

However, this sector is confronted with two major challenges: rapid
population growth and the continuous depletion of natural and productive
resources. These challenges underscore the necessity of exploring
innovative solutions and maximizing the use of available resources
(Heinert & Roberts, 2016).In this regard, agricultural extension and
education are recognized as fundamental pillars for enhancing productivity
and promoting sustainable agricultural practices. These processes can have
significant impacts on improving agricultural methods and increasing
efficiency.Specifically,agricultural extension and education not only
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function as educational and learning tools for farmers but are, in fact,
continuous educational processes aimed at enhancing farmers’ capabilities
and assisting them in improving their agricultural methods and techniques.
Through various educational programs, these processes help farmers learn
new agricultural practices, increase their productivity and income, and
consequently improve their quality of life and that of rural communities
(Danso-Abbeam et al., 2018; Fiaz et al., 2018; Kosior, 2017). In fact,
agricultural extension and education are not only structured programs but
also serve as an educational and developmental system aimed at
disseminating useful and practical information to farmers.

This process functions essentially as a school aimed at enhancing
farmers' productivity through human investments and the optimal use of
resources. This model is designed based on voluntary participation and
continuous learning, with a strong emphasis on the role of individuals as
agents of development. In this system, farmers are seen not only as resource
users but also as agents of change and transformation in the agricultural
sector. This approach fosters a dynamic and active learning environment
where individuals can continuously learn from their own experiences and
the experiences of others. Ultimately, agricultural extension and education
strengthen professionalism in the agricultural sector, enhance the self-
sufficiency of producers, and contribute to national food security through
the effective and efficient use of resources (Klerkx, 2020; Raina, 2020).
This not only increases agricultural productivity but also helps achieve the
sustainable development goals of countries.

Therefore, the aim of this study is to examine the significance and
emergence of sustainable agriculture, with a particular focus on the key role
of extension and education in promoting sustainable agricultural practices.

2. Methodology

This research is conducted as a review article with the aim of examining
the development of sustainable agriculture through education and
extension. To achieve this goal, the researcher has employed various
methods. The first method used involves data collection from multiple
sources, which includes reviewing existing literature on sustainable
agriculture and educational and extension programs in this field. In this
section, the researcher has studied and analyzed published scientific
articles in reputable journals, specialized books, and government and
international reports. The literature review was conducted with the aim of
identifying the current status, analyzing the problems and challenges, and
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examining successful experiences in promoting sustainable agriculture
through education.

Additionally, the research investigates case studies and successful
projects in various countries where sustainable agriculture has been
promoted through educational and extension programs. These case studies
specifically demonstrate how educational programs have been able to
promote sustainable agricultural practices and, in doing so, contribute to
increased productivity and sustainable development in agricultural
communities. This research, using these case studies, analyzes how
education and extension can serve as effective tools to achieve the goals of
sustainable agriculture and rural community development.

Therefore, this paper serves not only as a comprehensive review of the
current situation but also as a roadmap for developing countries to enhance
sustainable agriculture through education and extension.

Concept of Agricultural Extension and Education

Agricultural extension and education, as fundamental pillars of agricultural
development systems, represent a form of informal and continuous
education aimed at enhancing the knowledge, skills, and attitudes of
farmers and agricultural producers. This educational process primarily
focuses on the transfer of modern technologies, improving production
methods, increasing resource efficiency, and boosting the income of
farming households.

The education provided within this framework not only contributes to
improving the living standards and empowering rural communities, but it
also plays a key role in achieving broader agricultural development goals
and sustainable rural development (Heinert & Roberts, 2016).In the
specialized literature, "agricultural extension” is defined as a targeted and
professional communication intervention designed by government or
private institutions to create voluntary behavioral changes for the public
good through the active and informed participation of farmers.

This process involves simplifying and localizing the findings of
scientific and technological research, adapting them to farm-level practices
to increase production, reduce costs, and achieve sustainable income. Such
education is typically conducted through informal methods such as
workshops, farm days, practical demonstrations, and group visits. In
developing countries, agricultural extension is often supported by
government agencies, but in recent years, the role of the private sector, civil

50 |



Sustainable Agriculture Development through Education...

society organizations, and non-governmental organizations has also grown
significantly.

However, the performance of agricultural extension in some regions faces
serious challenges due to a lack of infrastructure, insufficient funding, and
content-related deficiencies. One of the main issues is the gap between the
theoretical knowledge provided in higher education institutions and the
practical skills required in the field of agricultural production. This gap has
resulted in many graduates of agricultural fields failing to play an effective
role in the production and development process, often remaining as
statisticians or theorists (Lynam & Mukhwana, 2020; Raina, 2020).

Thus, revisiting curriculum programs, strengthening the link between
theoretical education and practical skills, and institutionalizing
participatory extension approaches are essential steps in achieving
sustainable agricultural development. Educational and extension programs
are critical factors in achieving sustainable agricultural development in
rural communities. These programs play an effective role in transferring
knowledge, modern technologies, and improving farmers' skills, leading to
enhanced fertility and improved economic conditions for farmers.
Specifically, extension services encourage farmers to adopt environment-
friendly and resource-efficient agricultural practices. A review conducted
by Abhijeet et al. (2023) indicates that these programs are most effective
when they are designed to meet local needs, taking into account economic,
social, and environmental dimensions. International sources reveal that
institutional support and sustained public investment in educational and
extension programs have a wide-ranging impact on agricultural
sustainability. In the United States, for instance, the U.S. Department of
Agriculture (USDA) allocated over $46 million to sustainable agriculture
research and education (SARE) projects in 2023, demonstrating how
financial support can bring about positive changes in agricultural
production practices and the rational use of natural resources.

These programs, using field-based and participatory educational
methods, empower farmers to cope with climate change and water scarcity.
Despite promising outcomes, there are barriers to the sustainable
development of agriculture through extension and education. One of these
barriers is the reduction in budgets and financial resources, which can
disrupt educational programs. For example, in 2025, a $6.5 million budget
cut for agricultural projects by the USDA sparked considerable criticism,
as this move threatens the continuity of sustainable education projects in
rural communities. A review of sources shows that the continuity and
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effectiveness of extension programs are dependent on financial stability,
community involvement, and the alignment of educational content with
local realities.

Importance of Agricultural Extension and Education

Agricultural extension and education are fundamental components in
achieving sustainable agricultural development in rural communities.
Extension programs can help improve agricultural productivity, conserve
natural resources, and enhance the quality of life for farmers. These
programs, particularly when faced with increasing environmental and
economic challenges, assist farmers in improving their agricultural
practices. According to Yasser et al. (2023), when educational programs
are designed according to local needs and the specific culture of each
region, their impact on improving agricultural conditions and increasing
farmers' income is significantly greater. In this regard, approaches that
emphasize awareness-raising and knowledge transfer through participatory
methods have proven to be much more successful than others.

Agricultural education, in addition to increasing farmers' awareness of
modern practices, can also help improve the efficiency and optimal use of
natural resources. Research conducted by Rafiei et al. (2024) demonstrates
that extension programs focusing on the use of sustainable technologies
and modern agricultural practices can significantly increase agricultural
productivity. These programs can introduce farmers to new planting and
harvesting techniques through training courses, workshops, and scientific
seminars, as well as assist them in using water and soil resources more
efficiently. Furthermore, extension programs can empower farmers to
become more resilient to challenges such as drought and climate change by
applying sustainable practices.

Extension programs can also contribute to creating a culture of
optimizing natural resource consumption and reducing environmental
pollution. In developing countries, which are more dependent on
agricultural resources, such programs are of particular importance. Nasiri
et al. (2025) have highlighted the significance of using modern educational
methods in agriculture, such as distance education and online programs,
which allow farmers from the most remote areas to access scientific and
technical information. This access to knowledge and new technologies can
assist farmers in improving their economic situation and increasing their
income. Additionally, such educational programs help farmers mitigate the
negative effects of climate change and environmental crises.
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It is widely accepted that human factors are the most fundamental
elements in the development process. Extension institutions, which are
responsible for educational tasks, have gradually gained a better
understanding of these issues over time. Regardless of the development
strategies adopted in different countries, there is a general consensus on the
prominent role of agricultural extension in improving agriculture in
developing countries. Extension is a flexible tool that can adapt to various
circumstances and is often more effective among farmers than
governmental interventions. Extension services are tasked with
maintaining direct contact with farmers and often act as the only
communication link between government institutions and rural
communities. One of the primary goals of extension is to reduce regional
and social inequalities (lyer, 2019).

Importance of Promotion in Agricultural Development

Promotion, in various agricultural and other scientific fields, involves the
dissemination of research findings that address social issues and needs,
with the goal of improving the intellectual and material conditions of
people's lives. This concept is rooted in the idea of guidance and leadership
and is designed to foster professional thinking and capabilities.
Agricultural promotion reflects the growth and economic and cultural
development of society. Many countries have used this concept to
strengthen cultural and spiritual development, increase public awareness in
various fields, including technical issues such as electricity, machinery,
water supply, as well as economics, medicine, and home economics
(Atinkut, 2019; Huang et al., 2020).

Experiences have shown that agriculture supports and stimulates rural
development, as this sector is the primary source of production and income
in rural areas. Agricultural promotion strengthens human capabilities and
plays a significant role in agricultural development. By increasing farmers'
incomes and reducing the gap between urban and rural areas, agricultural
promotion contributes to the creation of dynamic and prosperous rural
communities. In such communities, research becomes a fundamental
condition for the balanced growth of cities and villages, ultimately
contributing to the political and social stability of the entire society (Fiaz
etal., 2018).

Promotion in agricultural development is recognized as one of the key
tools for enhancing agriculture in developing countries. The aim of
promotion is to facilitate the transfer of knowledge and new technologies
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to farmers and other individuals active in the agricultural sector (Heinert &
Roberts, 2016). This process is primarily carried out through educational
and advisory programs that help farmers adopt modern agricultural
methods and increase their productivity (lyer, 2019). Agricultural
promotion involves identifying the specific needs of farmers and training
them in areas such as pest management, improving irrigation methods, soil
health maintenance, and the development of new crops. This process also
serves as a tool for reducing costs and increasing the profitability of farmers
(Klerkx, 2020). In general, agricultural promotion should be carried out
with a participatory approach so that farmers can actively engage in
decision-making and the implementation of solutions. This approach not
only improves agricultural conditions and enhances production but also
strengthens farmers' confidence and improves their standard of living
(Raina, 2020).

Sustainable Agriculture Development through Research and Promotion
Research and promotion are essential components of the agricultural
knowledge and information system. Alone, without interaction with each
other and the agricultural system, they are incapable of creating sustainable
changes in the agricultural sector. Strong communication between research
and other stakeholders in agricultural systems is crucial to ensure that
agricultural technologies are appropriate and widely disseminated among
farmers. Effective communication mechanisms between components of the
agricultural knowledge system are vital for the transfer of information and
technologies.

The nature of these relationships greatly impacts the efficiency and
effectiveness of information production and transfer. Poor performance in
this system is often due to communication issues and weaknesses in
interaction mechanisms, which affect the overall efficiency of the
agricultural knowledge and information system (Beyadegie, 2019; lyer,
2019).Sustainable agriculture development through research and
promotion is a complex and multifaceted process designed to achieve
agricultural practices that are in harmony with environmental, social, and
economic principles. In this regard, scientific research helps farmers and
producers learn modern and optimal methods for increasing production
without harming the environment.

For example, the use of drought-resistant seeds or the introduction of
modern irrigation methods, such as drip irrigation or the use of smart water
management systems, assists farmers in achieving the highest productivity
with minimal resource consumption and in combating the climate changes
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that are increasingly threatening agricultural production (Huang et al.,
2020).

Agricultural promotion, as an essential part of the sustainable agriculture
development process, plays a key role in transferring research findings to
farmers and rural communities. This process includes technical education
and the promotion of agricultural knowledge through which farmers can
adopt and implement new and effective agricultural practices. Promotional
programs can take the form of workshops, training courses, technical
consultations, and exhibitions or conferences, all aimed at educating
farmers on sustainable agricultural practices.

For example, educating farmers on the optimal use of chemical
fertilizers, soil conservation techniques, and pest management using
biological methods not only improves productivity but also reduces
negative environmental impacts (lyer, 2019). In developing countries,
close collaboration between research institutions and promotional
organizations can significantly accelerate the transfer of knowledge and
technology to farmers. Specifically, these collaborations enable the faster
dissemination of research findings, particularly in emerging fields such as
the use of renewable energy in agriculture.

For instance, innovative technologies like solar energy for powering
farms or the use of smart devices to monitor and manage water resources
efficiently can be effectively introduced and taught to farmers through
promotional programs (Fiaz et al., 2018).

Therefore, the effective and practical development of sustainable
agriculture requires continuous cooperation between researchers,
governments, and non-governmental organizations. These collaborations
not only enhance production but also help reduce social and economic
inequalities. As agriculture is recognized as the primary source of income
and livelihood in many developing countries, promoting sustainable
agriculture will not only improve the economic conditions of farmers but
also contribute to the preservation of natural resources and the
enhancement of rural communities' quality of life (Atinkut, 2019).

Increasing Agricultural Production through Farmer Education
Farmer education and agricultural promotion are fundamental pillars of
sustainable agricultural development, as these educational initiatives
enhance the scientific, technical, and practical capacities of farmers,
enabling them to increase their yields by adopting modern, knowledge-
based methods. Studies have shown that the transfer of research findings
through educational programs can significantly improve farmers'
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knowledge in areas such as soil management, efficient water use, the
selection of improved seeds, pest control, and the optimal use of chemical
fertilizers (3ie, 2021).

For example, educational projects in countries like India, Nigeria, and
Bangladesh have led to a 20 to 40 percent increase in the production of
staple crops such as wheat, rice, and maize (BestUPSC, 2023; The
Guardian, 2024).Moreover, the use of modern technologies such as
artificial intelligence, agricultural applications, and video-based training
via mobile phones has enabled farmers, even in remote areas, to access new
educational resources, make better decisions, and reduce agricultural risks
(WeChronicle, 2023).

On the other hand, these educational initiatives play an essential role in
reducing post-harvest losses, improving the quality of products, and
ensuring better access to markets. Educated farmers are able to better
package, grade, and market their products, which increases their income
and reduces the economic gap between urban and rural areas (Extension
Journal, 2024).

In summary, farmer education not only leads to increased production
and income but also ensures the sustainable use of natural resources,
reduces environmental degradation, and enhances food security. Therefore,
strengthening educational and promotional structures in agriculture is one
of the most effective strategies for achieving sustainable agricultural
development and empowering rural communities.

3. Conclusion

Agricultural education and promotion, as one of the most effective tools
for sustainable agricultural development, play a fundamental role in
enhancing productivity, increasing farmers' income, and improving food
security. The findings from studies and practical experiences of various
countries indicate that investing in practical and promotional education for
farmers leads to significant improvements in farm management, adoption
of new technologies, reduction of waste, and conservation of natural
resources.

For instance, educational programs such as"Farmer Field Schools"
have successfully improved farmers' technical knowledge in areas such as
pest management, sustainable farming methods, and efficient use of water
and soil resources, which has resulted in a notable increase in yields.
Moreover, extension services in developing countries such as India and
Kenya have demonstrated that specialized advice and access to up-to-date,
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accurate information have a direct impact on the adoption of innovations
and the improvement of production efficiency.

The use of digital tools, such as artificial intelligence-based applications,
has enabled farmers to make better decisions regarding fertilizer use,
harvest timing, or pest control. This type of education and promotion not
only helps increase production per hectare but also reduces farmers'
dependence on traditional and costly methods. Furthermore, increasing
farmers' knowledge about climate change, biodiversity conservation, and
environmentally friendly farming practices ensures a more sustainable
future for generations to come. In fact, effective education in sustainable
agriculture is not merely a process of knowledge transfer but also a process
of social and economic empowerment for rural communities.

Therefore, it is recommended that governments, international
organizations, and non-governmental organizations allocate more
resources for agricultural education and promotion in order to foster
balanced, sustainable, and people-centered development in the agricultural
sector and create the conditions for comprehensive growth in rural areas.

4. Recommendation

1. Strengthening local educational programs: Training farmers on the
effective use of water, soil, and energy resources, with a strong emphasis
on sustainable practices and waste reduction.

2. Establishing rural extension centers: Setting up educational hubs in
villages to transfer modern knowledge of sustainable agriculture, including
field demonstrations and practical workshops.

3. Promoting the use of green technologies: Providing training on methods
such as drip irrigation, conservation tillage, and the application of bio-
fertilizers as alternatives to excessive chemical fertilizers.

4. Enhancing farmers’ skills through non-formal education: Utilizing
media platforms, social networks, brochures, and local radio/television
programs to disseminate sustainable agricultural messages.

5. Fostering partnerships between universities and farming communities:
Strengthening collaboration between academic institutions and farmers for
joint research and educational initiatives in sustainable agriculture.

6. Encouraging exemplary farmers as local promoters: Identifying and
training progressive farmers to serve as role models and trainers among
their peers.

7. Organizing training programs for the younger generation of farmers:
Creating educational opportunities for rural youth to equip them with the
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knowledge and skills necessary to apply sustainable agriculture in the
future.

8. Monitoring and evaluating the effectiveness of education and extension
programs: Designing a continuous monitoring and evaluation system to
measure the impact of training on agricultural productivity and
sustainability.
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Abstract

Ecotourism is a branch of tourism that can be serve as a source of
sustainable economic income. The aim of this research is to examine the
current situation, identify capacities and introduce tourism potential in the
Marmol District of Balkh Province. The research method was field based,
involving the distribution of questionnaires for data collection and analysis.
The study results indicate that the Marmol District, with its unique
geographical conditions and special climate, including the springs of
Mullah Afghan, Rabatak, Parwaz, Gharmin, the forests of Rabatak,
cultivated gardens, agriculture, mountaineering, hunting around the
mountains and valleys of Marmol, as well as its natural forests and
historical-cultural and archaeological sites, provides favorable conditions
for the development of the tourism industry. Additionally, natural
landscapes such as the pistachio foothills of Tepe Rajab Bagi and other

!, Email: fshahmahmoud@gmail.com



mailto:fshahmahmoud@gmail.com

Balkh International Journal of Natural Science

areas of the district, as well as historical and archaeological sites like the
Stone House, are other tourism attractions in this district. All these require
comprehensive planning and effective management to attract and engage
tourists. Furthermore, it is suggested that tourism promotional programs,
infrastructure development, and better recreational facilities for tourists,
identified as significant obstacles and limitations in the tourism pathway,
be reviewed and implemented by knowledgeable and experienced
professionals.

Keywords: Balkh Province, Historical and archaeological sites, Marmol
District, pistachio forests, tourism development.

1. Introduction

Forests and natural landscapes, as one of the most valuable natural
attractions, play a significant role in the tourism industry. These
ecosystems, with their natural beauty, biodiversity, and unique tranquility,
provide diverse opportunities for activities such as hiking, mountaineering,
photography, and wildlife watching. Additionally, they contribute to the
preservation and maintenance of nature and local cultures. Tourism is
recognized as a key factor in sustainable development across economic,
social, cultural, and environmental dimensions (Papli et al., 2006) .In
today's world, tourism is shifting towards a broader approach to nature-
based tourism (Zahra, 2018)."Nature-based tourism" goes beyond
ecotourism and refers to all visits and activities conducted in nature,
regardless of their sustainability. The difference between ecotourism and
nature-based tourism lies in the sense of responsibility towards nature,
where individuals seek sustainable environmental development in the
region (Morakh, 2018). Marmol is one of the important districts with a
small yet diverse geographical area and unique natural structure, located in
the southeast of Balkh Province in northern Afghanistan, captivating every
visitor and passerby. This study will be conducted using a field research
method to identify and introduce the tourism capacities and potentials in
this district.

Today, tourism, especially ecotourism, has attracted many countries
around the world to invest in this sector due to its high revenue potential.
The unique geographical conditions, climatic diversity, and topographical
and geomorphological status of Afghanistan provide unique potential for
ecotourism, mainly aligned with the natural areas in the north, northeast,
and northwest of the country. Unfortunately, the natural tourism industry
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in the country is underdeveloped, and efforts are being made to achieve
significant growth and development in this sector. A study titled
"Sustainable Ecotourism and Introducing Suitable Conditions for
Attracting Tourists™ was conducted using documentary and field research
methods.

The results indicated that in Khorramshahr, given its specific climatic
conditions and the presence of unique areas such as the Arvand River and
Bahman Shir River, favorable conditions for the development of the
tourism industry were established (Shujaei Zadeh and Asad Zadeh, 2012).
In another study by Abdollahi et al. (2014) titled "Analysis of Nature
Tourism Potentials in Lanjan County and Factors Affecting Its
Development™ conducted using a descriptive-analytical method, the results
showed that the nature tourism capabilities of the region surpass other
tourism attractions. The lack of awareness of the region's natural potential
was evaluated as a significant factor in the underdevelopment of nature
tourism. Shah Hosseini (2014), in a study titled "ldentifying Motivations
and Factors Affecting Nature Tourists' Satisfaction with their Trip to
Qeshm,"examined the motivations and satisfaction levels of tourists
regarding their visit to the Qeshm Geopark and the factors influencing this
satisfaction. The results from both his quantitative and qualitative research
indicate that visiting the natural landscapes of Qeshm is the primary reason
for their trip to this area.

The study titled "Barriers to Achieving Nature Tourism Supported by
Local Poverty" in the eastern Semnan Province, using qualitative content
analysis, shows that local stakeholders become the main barriers to
achieving nature tourism in impoverished tourism areas (Rezvani, 2018).
In a study titled "Development of Nature Tourism and the Perspectives of
Rural Women in Isfahan Province, Iran,” conducted using a descriptive-
analytical method, the results indicated that natural attractions, favorable
climate and the presence of medicinal plants are the top three factors from
the perspective of women for developing nature tourism in the region.
Given these findings, it can be stated that the villages in the area have high
potential for nature tourism development, which itself is a factor in rural
sustainable development. Improving recreational facilities and creating
income for residents can expedite this process (2021). In a study titled "The
Impact of Nature Tourism Culture on the Conservation of National Parks
in Iran,” conducted using a descriptive correlational method, the overall
conclusion of this research indicates that culture is a determining factor in
the behaviors of tourists in national parks and the environmental behaviors
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of individuals in a community stem from this important factor (Kurobi et
al., 2019).Sufi Mariyu, Hamid, and others (2016) in their research titled
"Examining the Possibility of Developing Tourism in Forests Using Multi-
Criteria Assessment and Geographic Information Systems™ states that the
goal of this study is to identify suitable areas for tourism in the Research
and Educational Forest of Tehran University (Kheyroud) located in
Mazandaran Province. According to the results obtained, the highest scores
were assigned to sloped hills and water resources, while the lowest scores
were given to soil and land. Considering the environmental indicators and
the development of infrastructural and socio-economic criteria, there is
significant potential for widespread tourism development in Kheyroud
Forest. Khaledi, Shahryar, and others (2012) found in their research that
the majority of residents have a positive attitude towards the expansion of
desert tourism. Additionally, the development of desert tourism can act as
a catalyst for rural advancement in this area.

It is evident that Afghanistan is a landlocked, mountainous country with
a diverse climate and varied natural structures. The tourism industry in the
country, in general, and in smaller locations specifically, faces numerous
challenges due to the adverse conditions in the country, lack of awareness
about existing tourism capacities and potential, insufficient knowledge of
the benefits of the tourism industry, economic weaknesses, and lack of
development in this sector. The Marmol District of Balkh Province is no
exception. Natural landscapes and forests play a vital role in the tourism
industry and the economic development of local areas.

By providing pristine and stunning vistas, they attract tourists and offer
an opportunity to escape daily life and connect with nature, which can
contribute to creating new jobs and increasing income for local
communities. Additionally, they serve as sites for research and education,
helping to raise public awareness about the importance of environmental
protection and natural resource conservation. The aim of this research is to
identify and analyze the tourism capacities and potentials in the Marmol
District of Balkh Province and to identify the main obstacles and challenges
facing tourism. This study seeks to investigate whether the capacities and
potential for tourism in the Marmol District of Balkh Province have been
properly identified and established. It explores whether the necessary
conditions for tourism have been provided and whether tourist attractions
are currently taking place in the area. Additionally, the study aims to
determine the most important strategies that can contribute to tourism
development in the district. Finally, it examines the primary reasons behind
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the underdevelopment of tourism in Marmol and identifies the key
obstacles hindering its progress.

2. Materials and Methods

2.1. Study Area

The Marmal District is located 35 kilometers southeast of Balkh Province
and covers an area of approximately 375 square kilometers. It holds a
unique and strategic geographical position, spanning from 67°20'09” to
67°2029" east longitude and from 36°33'00" to 37°45'00" north latitude.
The climate of the Marmol District is generally cold and dry, with
temperatures typically ranging from 30 to 40 degrees Celsius. Precipitation
is relatively low and mainly occurs in early spring and autumn, affecting
agriculture and water resources. In terms of elevation, the district ranges
from a low point of 399 meters to a high of 2,276 meters above sea level.
This variation in elevation has resulted in rich biodiversity and attractive
natural landscapes, making the region a valuable resource for tourism
development.

Figure 1: Map of the Study Area.

3. Research Method

This field study is applied in terms of its purpose and employs a
"descriptive, survey, and inferential” method. It is based on field
observations and documentation, with data analysis conducted using SPSS
software. Since survey methods typically aim to identify and examine the
relationships between specific factors and conditions, the aforementioned
methods are utilized. The statistical population of this research consists of
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the residents of this district. The sample size was determined using the
minimum sample size formula from Morgan's table, with a confidence level
of 93%, resulting in a random selection of 120 individuals. To collect data,
a questionnaire developed by the researchers was utilized, containing 26
questions to assess the research variables. The questionnaire asked
residents both within and outside the district about the role of forests and
natural landscapes in the development of the tourism industry and whether
the district has tourism potential, as well as the main obstacles to the
tourism industry here. The questionnaire comprises two sections: the first
includes five questions to assess demographic variables (gender, marital
status, age, education level, and occupation), while the second contains 21
questions aimed at identifying and analyzing the tourism industry, its
potentials, and the obstacles and challenges to tourism in the district.

A total of 120 questionnaires were distributed at tourist locations within
the district, such as Rabatak Garden, cultivated gardens, forested hills, and
springs, as well as outside the district. After collecting the questionnaires,
the data was analyzed.

4. Results

In this study, the questionnaire was distributed to literate individuals, with
more than half of the respondents engaged in self-employment. The results
indicate that, in terms of demographic variables, the majority of
respondents were men, while less than 30% were women. Additionally,
based on the demographic data, individuals in the age group of 21 to 40
years constituted the largest share of the research sample. The results
related to the demographic variables are presented in Table 1.

Table 1. Demographic details of the research

Demogra
.D emograph Options Freque Percentage hicg P Age Freque Percentage
ic Variables ncy Vari (Years) ncy
ariables
Gender Female 34 28.3 <20 36 30.0
Male 86 71.7 Age 21-40 54 45.0
Marital Single 64 53.3 g 41-60 29 24.2
Status Married 56 46.7 >60 1 0.8
Education Literate 120 100.0 Student 17 14.2
Level Illiterate 0 0 Occupatio Teacher 24 20.0
n Employee 23 19.2
Self-
employed 56 46.7
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The results of the research regarding tourism variables in Table 2 indicate
that the availability of tourism facilities, such as roads and suitable
pathways, local guidance signage, traffic signs, clubs, shops, restaurants,
fast food stalls, beverage vendors, shade structures, vehicle parking areas,
and even restrooms and other essential services, is very limited or even
nonexistent. Most local residents (Marmoli) occasionally travel for leisure
and recreation up to three times a year using private places and relatives.
However, the results show that despite numerous challenges, there is still a
desire to travel to visit the forested areas, gardens, and natural beauties of
the region among visitors (see Table 2).

Table 2. Results of Tourism Variables

> <2} > [«
. 2 e 8 . 2 2 &
Tourism S 3 ] Tourism S g =
Variables =3 =3 8 | Variables =3 g | 8
LL o LL o
Once a 25 | 208 3 days 67 | 558
£ year : > :
S Twice a 31 | 258 2 5 days 3B | 292
S = year 2
o
s E Three s
>3 times a 33 27.5 = 10 days 11 9.2
o= =
S year =
>
o More than e
£ fivetimes | 31 | 258 | Morethan | =5 | 5g
= 10 days
a year £
a
Place of Pf]rsona' a4 | 367 Hotel 3 2.5
. ome
Stay in Relative's
Marmol 73 60.8 o Low 9 7.5
home =
Role of Low 5 4.2 = Medium 36 30.0
Forested Medium 15 12.5 8 c High 44 36.7
and 235
Garden g <
Areas in High 37 30.8 = Very High 63 52.5
Attracting =
Tourism

The results in Table 3 indicate that the Marmol District has very high
potential for tourism development. Among the various attractions, springs,
mountaineering, forests, gardens, historical sites, and shrines received the
highest scores, emphasizing the importance and vitality of these features in
attracting tourists. These findings suggest that these facilities and
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attractions play a significant role not only for domestic tourists but also for
foreign visitors. Conversely, capabilities such as horseback riding and
hunting animals and birds (due to restrictions to prevent their extinction)
received the lowest scores, indicating a lesser role of this sector in attracting
tourists compared to other factors. Therefore, the results in Table 3
emphasize that focusing on the development and utilization of natural and
historical attractions in this district can play a vital and effective role in
boosting the tourism industry.

Table 3. Results of Tourism Variables

> 5] > <]
Tourism 2 2 g |2 2 2 g
Variable 2 s 8§ | 5¢ 2 = 5
s o £ 5 |R,S o £ 5
LL o LL o
. Low 5 42 _ Low 4 33
= Medium 20 167 | £ Medium 35 29.2
@ 3 High 26 217 | T High 41 34.2
Very High 69 57.5 Very High 40 33.3
o Low 5 4.2 o v Low 6 5.0
3 Medium 17 142 | 5 & Medium 27 22.5
3 High 39 325 | 2 2 High 33 275
© Very High 59 49.2 Very High 54 45.0
o Low 20 16.7 o Low 53 44.2
3 £ Medium 51 425 | S Medium 34 28.3
2 High 35 29.2 % High 23 19.2
Very High 14 11.7 Very High 10 8.3

The results in Table 4 indicate that the role of information dissemination in
attracting tourists is considered very important. The public believes that
informing about the attractions of this district could significantly enhance
the attraction of both domestic and foreign tourists. Additionally, the
importance of transport capabilities, such as infrastructure and vehicles, as
well as agriculture and animal husbandry, and social services (hotels,
restaurants, grocery stores, baths, clinics, and pharmacies, as well as
vehicle stopping areas) in attracting tourism is deemed very high.
Conversely, the role of skiing has been viewed as less significant due to
unfavorable terrain conditions and the high costs of preparation. If the
mentioned issues, which are the biggest challenges for tourists in this
district, are resolved, it could be very beneficial for the prosperity and
economy of the local people.
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Table 4. Results of Tourism Variables

23 S 3 = 23 S ) =
S .= = =) D S .= = =) 5}
o T 2 5 e S & 2 5 o
(@] = = (@] — (5
=> L & > s &
- Low 6 5.0 Low 9 75
K= Medium | 36 30.0 Medium | 22 18.3
= High 45 375 Vehicles High | 36 30.0
e 3 . Very
£2 | VeryHigh | 32 26.7 High | 58 44.2
Low 64 533 | A oricult Low 2 17
> Medium | 32 26.7 gr:n”d Ure MMedium | 14 11.7
= High 12 10.0 Animal \I—/hgih 51 425
Very High | 12 10.0 Husbandry H'iag?\/ 53 44.2
- Low 21 175
28 | Medium | 18 15.0
> <
>g High 36 30.0
@ ["VeryHigh | 45 375

The results in Table 5 clarify that government attention to the tourist areas
of Marmol District, Balkh Province, has been quite limited. Consequently,
the option indicating the government's negligence towards the tourism
areas and capabilities of this district received the highest score among

respondents.
Table 5. Results of Government Attention to Tourist Areas in Marmol District
Options Frequency Percentage
Low 87 72.5
Medium 29 24.2
High 4 3.3
Total 120 100.0

The results in Table 6 indicate that the cultural and social attitudes of the
people in attracting tourists to this district are considered very important by
respondents. Fortunately, there are no significant cultural or social issues
concerning tourism attraction.
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Table 6. Results of Cultural and Social Attitudes of People in Attracting Tourists

Options Frequency Percentage
Low 2 1.7
Medium 32 26.7
High 33 27.5
Very High 53 44.2
Total 120 100.0

The results in Table 7 indicate that the lack of tourism infrastructure is
considered one of the major obstacles to attracting both domestic and
foreign tourists. It is hoped that in the near future, the government, national
and international private and semi-private organizations, as well as local
residents, will take action to resolve this issue in order to attract more

tourists to the region.
Table 7. Results of the Role of Tourism Infrastructure in Attracting Tourists

Options Frequency Percentage
Low 8 6.7
Medium 17 14.2
High 47 39.2
Very High 48 40.0
Total 120 100.0

The results in Table 8 highlight the obstacles and issues related to the
availability of tourism facilities such as supermarkets, hotels, vehicle
parking, swimming pools, and modern baths. Attention from the relevant

authorities could be a solution to these mentioned problems.
Table 8. Results of Tourism Facilities

Options Frequency Percentage
Low 83 69.2
Medium 31 25.8
High 5 4.2
Very High 1 0.8
Total 120 100.0

The results in Table 9 indicate that if attention is paid to the tourism
capabilities of this district and more facilities are provided for domestic and
foreign tourists, it will not only alleviate the economic problems of the local
population but also create job opportunities and promote the growth of this
district in various fields in the near future.
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Table 9. Results of the Role of Tourism in the Development of Marmol District

Options Frequency Percentage
Medium 5 4.2
High 30 25.0
Very High 85 70.8
Total 120 100.0

The research findings also indicate that the collection of historical, cultural,
and archaeological artifacts in this district is a result of the efforts of a local
cultural figure. This shows that the Marmol region holds a treasure that
reflects its rich history and culture, as well as a high potential for attracting
tourists.

5. Discussion

In the research by Soofi Meryo, Hamid and others (1395), suitable areas
for tourism in Tehran were identified. Their results indicated that the
highest scores were attributed to sloped areas and water resources,
emphasizing that the development of infrastructural and socio-economic
criteria facilitates the expansion of tourism. Our research results show that
the highest scores for tourism in the studied region are associated with
natural springs, the Robat garden forest, natural pistachio forests and
historical and cultural artifacts. It was also determined that infrastructural,
social, and cultural criteria play a significant role in promoting tourism in
the Marmol District of Balkh Province, aligning with the findings of the
aforementioned research.

In the study by Shah Hosseini, Hadith (1393), it was found that visiting
the natural landscapes of Qeshm is the main reason for tourists traveling to
the island, which is consistent with our findings. The primary purpose of
visits by respondents to the Marmol District is reported to be viewing
natural landscapes, springs, and historical and cultural artifacts of the area.
The research by Mohsen et al. (1400) revealed that natural attractions,
favorable climate and the presence of medicinal plants are the top three
factors for the development of ecotourism in the region. It was also stated
that the villages in the area have high potential for developing ecotourism,
contributing to sustainable rural development. Our findings indicate that,
according to respondents, the tourist attractions in the Marmol District
include recreational areas, springs, forested and agricultural regions, hills
and historical and cultural sites that are key to tourism development in this
district. Furthermore, our results suggest that these capabilities could
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positively impact the economy and job creation for the local people,
aligning with the aforementioned research. In conclusion, it can be said that
the results of the research conducted in the Marmol District are consistent
with the established objectives across all areas and correspond with the
findings of researchers studied in the literature.

6. Conclusion

The Marmol District of Balkh Province, with its tourist attractions, can
significantly improve the situation in the district and its surrounding areas
across all aspects of life and it can be considered one of the tourism hubs
of Balkh Province and the country. One of the main problems in this district
and its surrounding villages is the lack of standard roads and issues related
to public services and agriculture. The majority of residents in these areas
rely on farming, which has led to unemployment due to recent water
shortages. Therefore, strengthening the tourism potential in this district and
region can serve as an alternative solution to mitigate this problem.

Factors such as weak and unstable management, inadequate
promotion, lack of coordination among tourism-related organizations and
the community and insufficient investment are key reasons for the
underdevelopment and obstacles facing tourism in this district and region,
which must be addressed through careful planning. The most important
strategies for tourism development include reforming management
institutions and employing specialized management in the tourism sector,
as well as ensuring stability in management for the implementation of long-
term plans, enhancing promotion and raising awareness about the tourism
capabilities of the region.

To enhance tourism in the Marmol District, several key actions are
recommended. Improving main and secondary access roads is essential for
better connectivity. Public tourism services should be developed through
collaboration with private organizations and local communities.
Strengthening irrigation infrastructure will support both agriculture and
scenic value. Establishing a national museum to showcase historical and
cultural artifacts can boost cultural tourism. Public awareness campaigns
are needed to promote understanding of the area’s attractions and efforts
must be made to prevent deforestation and protect natural landscapes.
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Abstract

Eggs are an important poultry product, which contain a number of
biologically active compounds. In recent years, the consumption of
domestic chicken eggs has increased, as they differ from farm eggs in terms
of nutritional value and taste. The aim of this study is to compare the
chemical composition, taste and quality of domestic and farm eggs.
Overall, the differences between domestic and farm eggs depend on
environmental conditions as well as management systems. In addition,
domestic chickens are fed natural food sources such as insects, vegetables
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and waste from the kitchen, which means that the eggs of this type of
chicken contain high amounts of omega-3 fatty acids, vitamins (A, E, B12,
D), minerals (calcium, magnesium, iron, phosphorus, zinc) and a high
amount of carotenoids in the yolk. This combination gives domestic
chicken eggs good taste and high nutritional value. In contrast, farm
chickens are kept in limited conditions, and the limited environmental
conditions affect the quality of the eggs. As a result, it can be said that
domestic chicken eggs have a higher nutritional quality than farm eggs,
which is due to the environment and the use of different foods.

Keywords: Taste, Nutritional Value, Eggs
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Abstract

This study aims to investigate the role of climate in the engineering design
of buildings and cities. Climate, as a multi-year regime of weather
conditions, has a direct impact on the shape, materials, and operation of
buildings. In this study, focusing on the climatic conditions of Afghanistan,
the relationship between seven types of weather patterns (hot, hot-dry, a bit
warm, moderate, a bit cold, cold, and very cold) and four building operation
regimes (open, semi-open, closed, and insulated) was analyzed. The
research materials and methods included collecting climate data from
national and international sources, using meteorological indicators such as
temperature, relative humidity, solar radiation intensity, wind speed, and
rainfall, and adapting them to climate-based design criteria. The research
method which was used for this study was analytical-descriptive approach
and using field studies in different climatic regions of Afghanistan. To
analyze the data, a comparative comparison between climatic conditions
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and construction needs was used, and correlation tables between weather
type and operation regime were extracted.

The finding of this research shows that by choosing appropriate operating
regime based on climate type, it is possible to improve the thermal comfort
of residents, save energy consumption, and increase the lifespan of
buildings. The finding can provide a scientific basis for urban planning,
sustainable building design, and energy consumption optimization in
Afghanistan and similar regions.

Keywords: Engineering climatology, climate-based design, operating
regime, sustainable building, Afghanistan.
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Abstract

To obtain maximum yield of chickpea in spring, a field experiment was
conducted in a randomized complete block design (RCBD) in six
treatments: 10, 20, 25, 30 and 35 cm plant spacing with 30 cm row spacing,
with three replications. Data and figures related to growth, yield
components and chickpea yield were recorded randomly selected plots in
each plot. The characteristics measured were: plant height, number of pods
per plant, number of seeds per polypod, 100-seed weight, seed yield,
biological yield and yield index. The data were statistically analyzed. The
highest growth yield of plant height (30.33 cm), number of pods per bunch
(11.33) and 100-grain weight (33.33 g), grain yield (1.24 t/ha), pod yield
(2.17 t/ha) and harvest index (57%) were recorded at 35 cm distance
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between two plants and 30 cm between two rows, number of grains per
bunch (1.93) and grain weight per plant (3.46 g) were recorded at 15 cm
distance between two plants and 30 cm between two rows. The results
showed that the best growth, growth components and yield were obtained
at greater distances between plants in Takhar environmental conditions.

Keywords: yield components, plant distance, treatment, yield, chickpea
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Abstract

Herat city is located in the southwest of Afghanistan and is considered a
semi-arid region, and the average rainfall in this city is 200 mm per year.
The direction of groundwater flow is also from the northeast to the
southwest of the city. According to the obtained information, the water
level has dropped significantly in this area in recent years. In order to more
accurately understand the aquifer from a hydrogeological point of view and
optimally utilize groundwater resources, a mathematical model of
groundwater in Herat City has been prepared using the MODFLOW model.
Initially, the required information including meteorological, hydrological,
hydrogeological and other field and required information was collected and
then a conceptual groundwater model was prepared using the available
information. At this stage, information regarding alluvial thickness,
boundary conditions, balance information, etc. was prepared using GIS
software and entered into the mathematical model. This model was
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implemented for the water year in 1402-1403 with 12 time steps. After the
implementation and calibration of the model, the results of the
computational load and observation load in stable and unstable conditions
indicate a drop of approximately 3 meters in the groundwater of this city in
the next 5 years.

Keywords: groundwater, simulation, prediction, and MODFLOW
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Abstract
In this study, the adsorption capacity of Kakuti plant ash which were
collected from the mountains of Kib village, Jurm district of Badakhshan
province on the removal of the organic dye crystal violet (CV) from
aqueous solutions was studied. Initially, the adsorbent was prepared in its
natural form and then powdered. The obtained powder was converted into
ash by a furnace at a temperature of 500 °C. Kakuti plant ash was
characterized by Fourier transform spectroscopy (FT-IR) and scanning
electron microscopy (SEM). In this study, the effects of various factors
such as pH, contact time, initial dye concentration, adsorbent amount, ionic
strength and temperature were also investigated. Later, thermodynamic
parameters such as standard enthalpy changes, standard entropy changes
and standard Gibbs free energy changes were calculated. Thermodynamic
studies showed that the amount of adsorption of the dye krestel violet
increases with increasing temperature of the natural adsorbent kakuti plant
ash, which indicates that the adsorption process is endothermic. The kinetic
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conditions of adsorption were investigated with pseudo-first-order and
pseudo-second-order kinetic models, and the results showed that the
adsorption process of krestel violet follows the pseudo-second-order
kinetic model. The isotherm of the adsorption process was investigated
using the Langmuir, Freundlich, Temkin and Dubinin-Radeshkevich
models. The experimental results showed that the process with the
maximum adsorption capacity (44.8 mg/g) for krestel violet follows the
Langmuir model.

Keywords: isotherm, kinetics, kakuti plant ash, adsorption, krestel violet
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Abstract

Tuberculosis is a chronic, contagious and one of the ten murderous diseases
all over the world. Getting resistant of tuberculosis is because of using poor
medicated regime, inappropriate medicated adherence & using ineffective
drugs. The most resistance is against firs line treatment drugs like
rifampicin and isoniazid. This research has done in the 24-beds MDR-TB
hospital. Aim of this research is the investigating of MDR-TB incidences
in 24-beds multi-drug resistant hospital-Mazar-e-sharif city. This research
IS quantitative — descriptive research, which has done by cross-sectional
study in the time of one year (from beginning of 1403 up to end) in 24 beds
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MDR-TB hospital Mazar e sharif by taking information from registration
system and talking with responsible of the hospital. findings of the research
show that MDR-TB incidences are 155 patients, (5.98%) of the total (2588)
cases of tuberculosis. The most cases of MDR-TB are female (100) people
(68%) and less cases Among men (32%). Most MDR-TB cases among the
patients which are aged between 18-40 years (48.38%). The many cases
(65.8%) of MDR-TB is from Mazar e sharif city. Resistance is against
rifampicin and isoniazid in the number of 152 (97%). main reason of
resistance is inappropriate adherence representing a percentage of 54.83%.
MDR-Tuberculosis is a serious health problem in this city that complicates
the process of the treatment of this disease. MDR-TB is the 5.98% of the
total cases of tuberculosis. Most infected of MDR-TB is women
representing percentage of 68%. Resistance is the most against Isoniazid
and rifampicin drugs and causes like no medicates adherence, utilizing of
poor medicated regime, bad economics situation and using the ineffective
drug are the reasons of the resistance. Notifying the patients by doctors on
how lethal is the MDR-TB, complete medicated adherence, complete
medicated adherence, using good treatment regime of drug and admitting
of patient during the treatment for decreasing of the cases should be done,
will be effective.

Keywords:cause, Incidences, Mazar e sharif city, MDR-TB, Tuberculosis

& 24-beds hospital
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