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Reasons for the lack of growth of seasonal
crops and the death of perennial trees
(palms) in the Al-Araja area in Wadi Al-Jizzi

Done by: Aisha Khamis Al-Rashidiya Moza Khamis Al Shamsiya
Supervisor/Muna al- badi

Summary:

The research aims to study the reasons for the non—growth of seasonal crops and

(777 %2 the death of perennial trees

. (palms) in the Al-Araj’a area
n Wadi Al-Jizzi. The

research is based on the

experimental method. We

studied the properties of the
soil in the Al-Araj’a area and

T (3N

. another sample was taken

ﬁ Hrao ke S il - " % ;:"'; 3.5 kilometers further from
the Al-Sahila area. Samples were taken from 3 different depths (the surface, 0.5
meter depth, and 1 meter depth), and the pH, soil color, conductivity, salinity, and

their properties were examined using the soil protocol. Collaboration was also carried

out with Sultan Qaboos University to analyze the components and elements of the
soil. A sample of water was taken from the Al-Araj area and examined. pH,

conductivity, salinity, transparency, and oxygen percentage using the water protocol.

The results were as follows:




Seasonal plants (legumes and grains) do not grow in this soil due to the increase in
the percentage of carbon and the percentage of manganese leached into the saill,
which negatively affects nitrogen fixation in the soil. The death of perennial plants,
such as palm trees, mangoes, and citrus trees, due to an increase in iron, calcium,
lead, manganese, and magnesium, as their increase causes poisoning of plants and
weakens the walls of plant cells, which negatively affects the processes of plant
division and hormonal regulation of plant growth, thus weakening the plant and
dying. It has been shown that there is a relationship between landfills and waste
dams by changing Soil characteristics and plant death through seepage of landfill
waste present in the area at a rate of 8% over time.In addition to the high acidity of
the water and the abundance of heavy metals in the water and soil in the Al-Araj
area, the Globe Environmental Team sought to search for solutions to treat the
problem in cooperation with the concerned authorities and the STEM team. The
solutions were by extracting these elements from the soil and treating them
chemically and technically to separate the materials and benefit from them to return
income. Material for the country. And benefit from it in the medical, agricultural,
industrial, and soil provision fields.The recommendations were as follows: First, the
competent authorities must conduct intensive and extensive studies between time
periods in order to ensure that no violations occur as a result of work on the site,
and expand the scope of monitoring wells from three wells to a number of no less
than five wells. Second, sampling reports must be prepared every month. Monitoring
wells and sending them to the Environment Agency for follow—up. Third, allocate a
team by the companies operating the site to follow up on the environmental aspects
of the facility and receive reports from residents of neighboring areas to receive any
reports from residents. The study also recommends conducting broader studies and

research on the impact of these landfills on existing plants and animals. In the area.




Basic terms:

1-Waste dams: They are a special landfill, in an area located between two
mountains, designed in the old British way, to get rid of waste resulting from copper
smelting operations, in an area located between two mountains.

2-Al-Arja area, Al-Arja is one of the small villages, located in the Wadi Al-Jizzi
area, about 240 meters above the ground. It includes an important site containing
many traces of the production, extraction and smelting of copper since the Majan
civilization.

3-Al-Sahila area: It is one of the small villages, located in the Wadi Al-Jizzi area. It

is a fertile village and is famous for growing palm trees.

Research questions:

1-What are the reasons for seasonal legumes such as beans and grains not

growing in the Al-Araj area?

2-What are the reasons for the weakness and death of perennial trees such
as palm trees in the Al-Araj area?

3-How can the problem be addressed or reduced?

The introduction :

The Al-Araj'a area crosses one of the small villages located in the Wadi Al-Jizzi
area, and is about 240 meters above the ground. The sites of this region contain
many traces indicating the production, extraction, and smelting of copper since the
Majan civilization. Work in these mines continued for a long period of time, including

the period of the fifth century AD (Arja — Wikipedia (wikipedia.org))




The widespread availability of copper metal in the Al-Araj area is an important
cultural element in its cultural history. Many types of copper sulphate were found in
this region, which require great technical skill to melt them. In view of the importance
of copper metal, the growth of external demand for it, and its effective contribution to
diversifying sources of national income, efforts were intensified to explore for it and
increase its reserve stock. This began in the Al-Arja area in 1973 AD, i.e. in the
early years of the modern renaissance led by His Majesty Sultan Qaboos bin Said
through the Oman Mining Company, which carried out the exploration. In the Al-
Aseel, Al-Bayda, and Al-Araj mines in the Wadi Al-Jizzi region (AI—Kindi, 2018).
As it is known, the people of the Al-Araj area rely mainly on agriculture to meet their
needs, such as growing seasonal plants (beans, grains, and vegetables) and
perennial plants such as trees (palms, mangoes, and citrus fruits). The people also
focus on raising animals, such as sheep and lambs, that graze on the plains and
mountains of the region, but after several years have passed, the people notice the
beginning of the weakening and death of perennial trees, accompanied by yellowing
of the leaves and poor crop productivity, as well as the appearance of symptoms in
the animals, such as weak physical structure despite their continuous grazing in the
area, and the appearance of convulsions that accompany death. The sudden. (Al-
Jahani, 2018).With reference to previous studies, the study of Hedrick, & Mowry
(1952) and the study of (Al-Juhani, 2018) indicated that mining waste and the sharp
increase in chemical elements in the soil are among the most important problems
facing humanity in the modern era, as the concentrations of pollutant materials
increase in the soil and seep into the groundwater and layers of the earth. It mixes
with the roots of plants and eventually reaches humans.A study (Abzali and Ghafir,
2015) indicated that the leakage of large quantities of copper and other heavy

elements into the ground causes great damage to the roots of plants and causes




paleness of the plants that leads to their death. Accordingly, through field
observations and the problems that the people suffer from, and by reviewing the
studies. The previous prompt prompted the Globe team to study the problem and
answer the questions: What is the reason for the death of seasonal plants and the
weak production of perennial plants in the Al-Araj area? There is no treatment or
ways to reduce the problem. This requires the application of the soil and water
protocol and cooperation with the competent authorities, because this research is
important for identifying the problem and solving it in a way that benefits the

environment and its residents.

Search Plan :

1-Feeling the problem: Through observing the death of farms and
conducting interviews with the people of the area, who confirmed the

change in environmental conditions in the Al-Araj area over time.

2-Choosing the research problem: which was identified by me with the help
of the people of the region and then discussed with the supervisor of the

Globe Environmental Program (Mrs. Mona Al-Badi).

3-Determine study tools: GPS, soil catalog, and a device to measure PH,

conductivity, and salinity)

4-Official address: To the Environment Agency, the Ministry of Agriculture,
and Sultan Qaboos University to present the project idea and cooperate with

them to find solutions and analyze samples.




5-Implementing a meeting: with officials from the Environment Agency, and

discussing with them the best proposed solutions and how to reduce the

problem.

6-Locating study locations using a GPS device

7-Implementing the Soil, Water, and Vegetation Protocol and entering the

data into the GLOBE website. https: /[[www.globe.gov/

8-Collecting data, analyzing it and converting it to graphs.

9-Extracting results, interpreting them, comparing them to the results of other

research, and writing recommendations.

A meeting was held with the GLOBE Environmental Activity Officer, and the research

plan and necessary measurements were developed, and the GLOBE program

protocols were determined that would be applied to study the problem. Soil samples

were also collected from the Al-Araj’a area and from the Al-Sahila area at different

sizes of the Earth’s surface. Water samples were also collected from the Al-Araj’a

area and from the Al-Sahila area. Al-Sahila.

Time plan for preparing the research
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Correspondence to °
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project tools
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Summary,
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application)
Student/ Aisha
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results,
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conclusion, and
research
coordination

Student/Moza Al
Shamsiyya
Student/ Aisha Al-
Rashidi
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The Environment
Agency and Sultan
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Providing project °
tools (providing water
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Apply the (soil)
protocol in the
specified locations
Apply the (water)
protocol in the
specified locations
Analysis of water and
soil samples at Sultan
Qaboos University
and some private
analysis laboratories
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GLOBE website
Cooperating with the
competent
authorities,
developing
recommendations,
and starting to write
the research

Write your research
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participate in the
competition
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Study site

(Sultanate of Oman, North Al Batinah Governorate), Al Araj’a area
(Latitude 24.18.770), (Longitude 56.23.748), (Elevation 273 m)., The
(Water, Soil, and Vegetation Cover) protocol was applied.

© Zagreb Romai

iska »
€pBUIa~ gycuresti
Bunrapus gl R =
} cronje Ll Oizbekistony Kbiproiactan
63 fstanbul o ‘Azarbaycan
\ 5 Tarkiye DI Turkmenistan i
- EANAE L fzmic 8 . Toukucron
S - Asgabat
5 B
L, <
S 5 ) 4 S askl
A osblhb ox slyall Oliuilast &
& alis
Olac Oleas! 2
salal| i el o3
s i N et x
/ ot g SOt Delhi
! oSIEEEES A
bt 2 s y Jaipur  Lucknow
o agall \ s & con RIS
sl &gl % L SUSE Ahmedabad L) i =8
Spiall i
i Ot jodia siasaE B Ha Noi LA
o232 \ 9% ) B
° Usinama
Niger Mumbai  Hyderabad e4fgedeor ®
& ol ) 5%
Tchad Lo »;;” b o 63| % RERH. [ atne Manila
-}
Sites on Map- 0 JH
K};,Jﬁﬁgup,ar\ena = o by ’
e i o VigtNam
paria P Can
& o OpensStreetMap Sonfiputors. AFPRY & (co®
= | SoYPYY S R =

nia

Measurements

2019-03-14 B

SEK
F

11

R T .




@ THEGLOBEPROGRAM  SCIENCE Data Entry

Data Entry Home / Um thar alghfari basic school / Alrabi_umthar2

Add site type

Atmosphere
|| Atmosphere

[J Surface Temperature
Hydrosphere

¥' Hydrology
Biosphere dina
() Land Cover s

L Pnenological Gardens
U Lilacs

() carbon Cycle
Pedosphere

L) Frost Tube

() soil Characterization Sl
() Soil Moisture and Go"g!e b :

“ Or> @ vl

Map  Satellite

Dammam S
FL"\"P«sIan Gulf

() Greening ‘ Saudi Arabia

Welcome n|

3 L 7 e 9‘ B
: s Al rq
T e
i Pakistan
s
=) A /i
i % !
S e 7
5 = / f e RA.
hhrluin Duba = Zikaradhi

“3 ( \
wr s \
4 o oman A

. United Arab- " i
. Emirates/ O

\ +*Muscat GUJ o
= i

Oman

P

Data collection and analysis:

To answer the first and second questions:

First: Water samples were collected with the help of Mawarid Mining Company, the

Environment Agency team, and the Ministry of Agriculture. Then the water protocol

(PH, salinity, conductivity, transparency, oxygen percentage) was studied in the

laboratory, and cooperation was also carried out with the competent authorities such
as the Lunostar Laboratory (analysis Water samples from different places in the Al-

Araj area.
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Second: Soil protocol: Soil samples were taken from two locations at a
different depth for each sample and their characteristics and components
were studied with the help of Sultan Qaboos University in analyzing their
components.

13




The spread of iron and manganese rocks, which are considered waste of
copper smelting, was also observed in the third millennium BC, and this
indicates the abundance of minerals in the region.

To answer the third question:

First: Vegetation protocol (study of plant types in different places)

The Water Analysis Laboratories Department of the General Directorate of
Regional Municipalities and Water Resources was also visited.




Results

Table 1

Results of soil analysis and study of its chemical components from Sultan
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Results:

Table 2

Application of the soil protocol: Samples were taken from the soil of Al-Sahila and the

Al-Araj area, and their properties were studied in terms of (soil color, pH, soil quality,

conductivity) and other properties, as shown in the following table:

temperat Soil colour | conducti Salinity PH Rocks | Fabric | Consis | struct
ure vity tency ure | sampl
e
38.4 5Y7/6 0 6 ppm | 1.47 alot | sandy | Fragile | Granu Soil
soil lar from
Al-Araj
area
36.2 7.5YR6/8 0 3ppm | 6.72 | middle | sandy | Fragile | Granu The
mudd soil lar | soilis
y from
the
Suhail
a
region
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Table 3

The water protocol was applied. A sample was taken from the Al-Araj area and its

characteristics were studied, as shown in the following table:

Water sample from the Al-Araj area
parameter Result
ph 2.19
tss 32
NH4-N 0.09
cobD 41.6
cond 38800
Caco3 20710
CL 8365
Na 5025
Cu 4800
Fe 56600
K 288

Figure 2

Results of water sample analysis from the Al-Araj area.
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Table 4

The water protocol was applied. A sample of water from the Suhaila area was taken and its

characteristics were studied, as shown in the following table

A sample of water from the Suhaila area
parameter Result
ph 6.16
tss 24
NH4-N 0.09
COoD 41.6
cond 23100
Caco3 1703
CL 1431
Na 1448
Cu 1390
Fe 12200
K 77

Figure 3

A chart showing the results of water sample analysis from the Al-Sahila area
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Data were entered and sent to the program website (www.GLOBE.gov) via the DATA ENTRY

application, where a new website was added and the water protocol data collected in the

research was entered.

Discussing the results:

After obtaining the results, they were presented to officials from the Environment
Team, the Agriculture Department, the school’s science teachers, the STEM team,

and engineer Mohammed Al Shamsi to interpret the results.

To answer the first question: “What are the reasons for seasonal legumes, such as
beans and grains, not growing in the soil of the Al-Araj area?” The data of Table No.
(1) and Table No. (2) were noted, and it became clear that: the death of seasonal
plants (beans and grains) and the reason is the inability of these plants to fix
nitrogen in the soil, despite the ability of these plants to fix nitrogen in the soil due to
the symbiotic relationship. Among the nitrogen—fixing bacteria that live in the root
nodules of legumes. After studying the results of Table (1), it was shown that the
manganese element in samples (2-3-4-5) increased in proportions (404-755-635-
415), respectively, which are proportions higher than the natural level of the element
in the soil (40-60) mg/ kg. Which directly affected nitrogen fixation, and thus the

inability of seasonal plants to grow in this soil.
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To answer the second question: “What are the reasons for the weakness and death
of perennial trees such as palm trees in the Al-Araj area?” The data in Table No. (1)
and Table No. (2) were observed, and it was found that: the death of perennial
plants (such as palm trees , mangoes and citrus fruits) due to the iron element, its
percentage is 56,600 mg/L, which is considered a very high percentage, compared
to the permissible limit (5 mg/L), and thus negatively affects the formation of
chlorophyll in the plant, and this explains the reason for the yellowing and death of
perennial plants, and the element lead was also found in a percentage Less than
0.0.1 mg/L, and therefore it is considered less than the permissible limit of 5 mg/L,
which may negatively affect the growth of plant cells. This is what the study (Al-
Jahani, 2018) indicates. Manganese appeared at a rate of 356 mg/L in the sample,
and the maximum permissible level is (.2 mg/L, as it is considered a toxic element
for a number of crops (palms, mangoes, and citrus fruits) at low concentrations in
acidic soil. Calcium appeared at levels (12300-25300-74600). -81900-61400)
mg/kg in samples (1-2-3-4-5), which is a very high percentage.Compared to the
normal level of its presence in the soil (1400 mg/kg). Magnesium (16200-48800-
49600-29600) is mg/kg in samples 2-3-4-5, which is a very high percentage
above the normal limit, which is 100 mg/kg. These high levels lead to coagulation
and wrinkling of the plant’s leaves, thus affecting the process of photosynthesis. The
plant does not find the sufficient amount of food it needs, so it weakens and then
dies. Iron appeared in very high levels in each of the samples (1-2-3-4-5) in the
following ratios (90200-30200-24600-22900-40500) milligrams/kg. It is higher
than the natural limit for the element in the soil (50-100) mg/kg. These high
percentages lead to yellowing of the leaves and prevent the absorption of potassium,
thus the plant leaves also curl and the plant stops growing.As for zinc, it is

considered one of the elements that affect the level of maturity of seeds and stems.

20




Its natural percentage in the soil is from 1 to 200 mg/kg, and the result of the
analysis in samples (1-2-3-4-5) appeared to be (74.9-91.9- 63.7-95.8-115)
mg/kg, respectively. (Huang, Shi, &Wang, 2021) and the presence of sulfur in the
samples (1-2-3-4-5) is (166000-26400-1300-2170-51500) mg/kg, respectively,
compared to the natural level (10-20 milligrams/kg), which leads to a high increase
in protein levels in grain crops. Hedrick, &Mowry (1952). As for the nickel element, it
appears at very high levels, exceeding the maximum limit for the element in the soill

(1-20 mg/kg), as results appeared in the samples (1-2-3-4-5) in proportions

mg/kg. It is considered a heavy metal that negatively (340-424-417-226-15)
affects the processes of plant division and
hormonal regulation of plant growth, thus the
plant weakens and dies. This is what the

study (Al-Jahani, 2018) indicates. An

increase in the element copper and it appears
above the maximum normal level (2-50 mg/kg) in ratios of (184-308-273-496-
471) mg/kg in samples (1-2-3-4-5), which causes these high percentages. There
is poisoning of some plants, and its effect may extend for many years. Also, some
crops, such as alfalfa, are affected by copper, which may indirectly affect the animals
that feed on it. Symptoms of copper poisoning in animals include liver damage, high
blood pressure, and cramps in the abdominal area.This explains the people’s
suffering from the death of sheep and sheep, and the weakness of their physical
structure, despite letting them graze on the plains of the region. As for the Sahel
region, the soil is sandy and fragile, the Mosulity is 6.72, and the salinity is low, and
these percentages are good for the growth of plants. The source of water in the

region is a running falaj between the agricultural areas, so there is a lot of cultivation.
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Palm trees and other crops in the region. The data of Table No. (3) and Table No.
(4) were noted, and it was found that: The presence of copper in the sample in an
amount of 4800 mg/L, while the permissible limit is 0.2 mg/L. Which may affect

crops, as it is a toxic element to many plants, at a concentration of 0.1-1 mg/L in
nutrient solutions, and its effect decreases in Bfa SEE RS o o
alkaline soil. As for the iron element, its 7
percentage is 56,600 mg/L, which is

considered a very high percentage compared

to the permissible limit (5 mg/L), and therefore,

it negatively affects the formation of chlorophyll in the plant. The lead element was
also found at a percentage of less than 0.0.1 mg/L, and therefore it is considered
less. The permissible limit is 5 mg/L, which may negatively affect the growth of plant
cells.Manganese appeared at a rate of 356 mg/L in the sample, and the maximum
permissible level is (.2 mg/L, as it is considered a toxic element for a number of
crops at low concentrations in acidic soil. As for the zinc element, the maximum level
is 2.0 mg/L, which indicates the presence of a very high percentage in the water.
The zinc element affects the work of the necessary enzymes in the plant, and also
affects the oxidation of sugars in the plant, and also leads to the burning of the tips
of the leaves, and thus the death of the plant. . Based on the soil results in Table

No. (1) and Table No. (2), it was found that there was a leakage rate of 8%.

To answer the third question: “How can the problem be
addressed or reduced?” The results of the research, and
what was reached, were discussed with some of the

concerned authorities, such as the Environment Agency,

| the Ministry of Agriculture, Mawarid Company, and Dr.
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Shaher Al-Olayan from (Sultan Qaboos University) to find solutions that serve the
environment and the people of the region. The solutions were to treat them
chemically and technically to separate the materials and benefit from them to
generate income Material for the country. Extracting these elements and benefiting
from them in the medical, agricultural, and industrial fields. An agreement was

reached with the Environment Agency and Mawarid Company in
Expanding the scope of monitoring wells from three wells to no less than five wells

Preparing sampling reports every month for monitoring wells and sending them to the
Environment Agency for follow—up. Allocating a team to follow up on environmental
aspects and receiving reports from residents of neighboring areas, to receive any
reports from residents, and providing exotic soil, which is adding new soil with the
aim of improving soil contaminated with heavy elements, supporting farmers
financially and directing them to the correct methods for how to use this soil. In
addition to supplying farmers with potable water from desalination plants. The result

of the research is identical to the research of (Abzali, Ghafar, 2015).

Conclusion :

In this research, we have tried to identify what are the reasons for the failure of
seasonal legumes such as beans and grains to grow in the Al-Araj area, the
reasons for the weakness and death of perennial trees such as palms, and how
can the problem be treated or reduced? We applied the Globe protocols (soil
protocol) and (water protocol) as well as field visits. We found the following: the
death of seasonal plants (beans and grains) and the reason is the inability of

these plants to fix nitrogen in the soil, despite the ability of these plants to fix

23




nitrogen in the soil. Soil loss due to the symbiotic relationship between nitrogen—
fixing bacteria that live in the root nodules of legumes. In addition to the sharp
increase in heavy metals in the soil and water. Through this research, a set of
recommendations were developed with the help of the environmental team, the
most important of which are:

1-Providing agricultural soil for farmers, providing everything that every farmer in
the region needs, and working to eliminate the problem of lack of irrigation water

by supplying farmers with safe water from nearby desalination plants.

2—Extracting these elements and processing them chemically and technically to
separate the materials, and benefit from them, to return financial income to the

state, and benefit from them in the medical, agricultural, and industrial fields.

3-Allocate a team by the companies operating the site to follow up on the
environmental aspects of the facility and receive reports from residents of

neighboring areas to receive any reports from residents.

We recommend spreading the idea of the research to the Omani community to
benefit from it, and communicating the problem to the relevant authorities, so that
they can play an effective role in reducing the impact of neighboring areas. The
strengths of the research, from my point of view, are the contribution to solving an
environmental problem, conserving water, and helping the people of the region to
grow agricultural crops better. The research also contributed to developing the
cognitive aspect, skills, and research and experimentation strategies to find
environmental solutions. We believe that this research is very useful and can
contribute to treating a Gulf problem, in general, if officials pay attention and take up

the proposals.
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Appendix (1)

Pictures from Al-Araj'a and Al-Sahila areas
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Appendix (2)

Soil analysis results from Sultan Qaboos University

Sultan Qaboos Enibersity sugsl@glial i -

COLLEGE OF AGRICULTURAL AND A onid g Auct sl polall AUS
MARINE SCIENCES
No.: =
Date: > ’ 2
Date: Page 2 of 2 :
XRF RESULTS in mg/kg
Soil 1 Soil 2 Soil3 Soil 4 Soil 5
K | 1640 Al | sa700 Al 46500 Al 46600 Al 31600
Al W 6050 | Ba 51.9 Ba 58.2 Ba 56.4 Ba 62.7
Ba | ND ca 25300 ca | 74600 ca 81900 ca 61400
ca | 12300 Co ND Co ND co | nND Co ND
Co | ND cr 155 cr 480 cr 531 cr | a78
cr | 379 Cu | 308 Cu 273 | Cu 496 Cu | 471
Cu 184 Fe 30200 Fe 24600 Fe 22900 Fe | 40500
Fe | 90200 K 7170 K 4400 K 4430 K 3210
Mn | ND Mg | 16200 Mg 48800 | Mg | 49600 Mg | 29600
Mo | 3.72 Mn | 404 Mn | 755 _ Mn 635 Mn 415
Ni | 151 Mo | 3 Mo | ND Mo ND Mo | ND
s | 166000 Ni 226 Ni 417 Ni 424 Ni | 340
sn | 915 | s | 26400 s | 1300 s 2170 s | 51500
sr | 13.9 _ Sn 11.3  Sn 7.04 sn | 711 Sn | 626
Ti | 466 | sr 73.9 Sr 141 Sr 140 Sr 835
Zn | 74.9 Ti | 2460 Ti 1940 Ti 1910 Ti 1770
zr | 3.95 Zn | 919 zn | 637 Zn 958 | zn 115 |
zr 56.2 zr 236 zZr | 271 zr 18.7
*ND: Not detected
Note: Analysis carried out as per customer requirements - o
Authorized Signatory, ) ,/ -
Mr. Mohan Indragopal /h ¥ ; Mr. Hamed Al-Busaidi
Associate Researcher ‘ A \ 3 Department Superintendent
A o
S Vi "l'o l .‘
_———F |
(|
cams@squ.cdu om Sy 2S00 500 (#3TA) YEEITIVA L SE (#3TA) YEVEVY LY cada Oasml VYT s ol G I TVE o e
P.O. Box 34, Postal Code 123; Al-Khodh. Tel: (+968) 24141201 Fax (+968) 24413418 E-mail: cams@ squ.cdu.om

Q (h ®
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Appendix (3)

Results of the Lunostar laboratory’s analysis of the water sample
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