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Study of the effectiveness of use sea gaff 

(mesquite) as fertilizer for soil 

 Done by: 

Fatma Said AL-Sawai 

Bayan Amer AL-Mashaiki 

Zulfa Ahmed AL-Shaibi 

AL-Rafea School for Basic Education 

Sultanate of Oman-Governorate of South Sharqia 

: ((Abstract 

The aim of this study is to study the effectiveness of the use of marine gaff trees 

in soil fertilization. 

The research questions were as follow: 

1-Can the sea gaff be converted to compost? 

2-What is the effect of sea gaff (mesquite )on the properties soil chemical and 

physical fertility? 

The research was carried out in the state of Jalan Bani Bou Hassan, where a plan 

of action was developed. We initially dried the leaves, fruits, flowers and 

branches of the sea gaff(mesquite) and then grinded and fermented them for a 

month afterwards mixed with the soil and used to grow the basil plant and 

compared its growth rates with another plant planted in the soil not Contains 

fertilizer and another plant in soil containing organic manure. 

In addition, the soil was tested for soil by the Department of Agricultural 

Development, in addition to the application of the GLOBE soil protocol and the 

study of soil properties( pH, carbonate, soil texture, phosphorus, organic matter, 

nitrogen, and E.C).) 

The results of the study indicated the effectiveness of the use of sea gaff in 

fertilizing the soil. The soil containing the mesquite fertilizer recorded an increase 

in the growth rate compared to the organic fertilizer and the results of the acidity 
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of the soils in accordance with the standards of PH = 7.2 and the salinity of E. C = 

2.9 ds / m where Plants grow more in low salinity soils 

According to studies, salinity should be less than 4ds / m and acid pH between 

(6.5_7). 

Through the examination of soil in cooperation with the Department of 

Agricultural Development, we noticed an increase in the proportion of 

phosphorus and nitrogen and an increase in the amount of organic matter in the 

soils fertilized with mesquite trees and here is clear the positive role of trees 

mesquite (Sea gaff) The research recommends: 

. the need to exploit the trees Mesquite fertilize the soil.1 

2-The necessity of conducting a comprehensive study of the possibility of 

conversion of the marine gaf to effective organic fertilizer in the Sultanate of 

Oman instead of burning and disposal. 

  . To search for and use other environmental uses of mesquite tree         3- 

 

 

Basic terms: 

 1-Algae (Almskit): Evergreen forked tree belonging to the family legume 

leguminosae, which are perennial plants average height of 5-6 meters grow in 

hot climatic conditions dry or cold moist. 

 2- Fertilization is the process of adding fertilizers to the soil in order to 

increase their fertility to raise agricultural production.. 

 3- Organic matter: It is a substance that originates in plant or animal 

residues and its waste in the natural environment. 

Research questions 

  Can mesquite be converted to compost? 

What is the effect of mesquite fertilizer on the chemical and physical properties 

of the soil and increasing its fertilization rate? 
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literature reviewIntroduction and  

 

In the Sultanate of Oman, it is estimated that between 

20 and 22 million trees are found in large quantities in 

the state of Jalan Bani Hassan. These trees negatively 

affect humans, animals and other plants through their 

rival. On the water and nutrients, by deepening its 

roots in the soil and the Ministry of Municipalities in 

most of the Sultanate of Oman to conduct campaigns 

to remove these trees and burning, which adversely 

affect the environment. 

Studies have shown that mesquite improves the chemical and physical properties 

of soil (Ibrahim, 1992). As a family of legumes, it helps improve soil fertility. 

The nitrogen content in the leaves is 2.29%, then the roots are 1.23% and the 

stems are 0.99% (Ousman, 1992). Mesquite also improves the level of 

phosphorus in the soil due to the symbiotic nature of the symbiotic life. 

Phosphorus content in leaves and fruits was 0.91% and 1.44% respectively (1966, 

Lanino). 

Due to the spread of this plant and its ability to absorb water and competition of 

other plants on organic food, this research has sought to study the effectiveness 

of conversion of mesquite trees to organic fertilizer used in the fertilization of 

soil and increased fertility rather than burning and disposal, which can be used in 

the future Society and the environment. 

Research method 

First: Research Plan 

1-Collecting information on the subject of research from books, the Internet and 

brochures issued by the Agriculture Authority 

Setting a timetable for the implementation of the research plan.   2- 

3-Distributing roles to the research team. 
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4-The implementation of field visits to some areas where the trees are mesquite 

to identify their characteristics and take samples of their leaves and fruits and 

roots and flowers and legs to study. 

5-Preparation of fertilizer and soil fertilization by and control the growth rates of 

basil plant in the sample of manure and mescite compost and the recording of 

measurements. 

6-Application of the soil protocol to study (soil temperature - soil texture - PH - 

the amount of carbonates). 

 Interview with one of the specialists in the Department of Agricultural 

Development.              7     

8-Examination of the soil in cooperation with the Department of Agricultural 

Development to measure (percentage of phosphorus - nitrogen ratio - the 

proportion of organic matter - salinity). 

 

Timeline for the implementation of the research plan 

 

 

steps Implementers Tim period 

Collection of 
information 

Team GLOBE 25/11/2018 

Collection of samples Team GLOBE 25/12/2018 

Application of the soil 
protocol 

Team GLOBE 10/01/2019 

Conduct the interview   Bayan Amer AL-Mashaiki 25/02/2019 

Soil examination  Department of 
Agricultural 

Development 

20/02/2019 

Data collection and 
analysis 

Bayan Amer AL-Mashaiki 
Fatma Said AL-Sawai 

25/02/2019 

Conclusions and 
research writing 

Fatma Said AL-Sawai 
-Zulfa Ahmed AL-Shaibi 

27/02l2019 

Submit research  March/2019 
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Second: Study site 

Sultanate of Oman, South Sharkia Governorate, Jalan Bani Bu Hassan. 

The following pictures show the locations of mesquite trees in the 

state and places where samples were taken in January. The weather 

is clear and the sky is clear and there is no rain and humidity is low. 

Red color shows the location of the mesquite spread on the valleys in 

Figure(1). 

Figure (2) shows its spread in the center of the state 

 

                                                      Figure1.   Figure (2 
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Data collection and analysis 

:Data on the first question were collected 

First stage: Preparation of mascot fertilizer 

through: 

1-Dry the leaves, fruits, roots and twigs of 

mesquite trees. 

2-and then grinding and dispersion. 

3-It is placed on the soil through the rotation of fertilizer with soil and 

fermentation of a period of time to increase its effectiveness. 

4-and then the cultivation of basil plant and 

compare the results with other basil plants were 

planted in the same soil, but mixed with different 

types of fertilizers (fertilizer only mesquite  - organic 

fertilizer - without fertilizer 

And then measure the growth of each plant and 

calculate the growth rates achieved by the samples 

studied and compared. 

were collected  The data on the second question

through the application of the soil protocol and the 

study of the properties of the soils in the soil (PH - soil texture - soil type - the 

amount of carbonate - salinity). In cooperation with the Department of Agricultural 

Development, the soil test (phosphorus ratio - nitrogen ratio - organic matter ratio) 

and compared with compost. 
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Date mesquite fertilizerorganic fertilizerwithout fertilizer

05/01/20195.35.35.3

08/01/20195.95.75.4

11/01/20196.45.95.6

19/01/20197.46.45.7

228.36.85.9-يناير

25/01/20198.97.56.3

28/01/20199.67.96.5

30/01/20199.88.56

04/02/201910.58.77.8

07/02/201910.697.9

12/02/201911.69.58.2

14/02/201912.39.78.3

17/02/201914.210.18.4

20/02/201915.4118.6

23/02/20191611.98.7

25/02/201917.512.38.8

28/02/201919149

Average( growth)11.119.17.2

 

Results 

The results shown in Table (1) showing the 

growth rates of basil plant according to the type 

of fertilizer were obtained 
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al representation 

of basil growth 

rates 

 

0

2

4

6

8

10

12

14

16

18

20

1234567891011121314151617

 mesquite fertilizer

organic fertilizer

without fertilizer



11 
 

Characteristicmesquite fertilizerorganic fertilizer

FabricClayClay

PH7.27.6

Soil temperature3031

Nitrogen raito%0.890.7

Phosphorus raito%0.4360.345

organic matter%1.120.848

Salinity ds/m2.93.5

7.2 

30 

0.89 0.436 1.12 2.9 

PHSoil
temperature

Nitrogen
raito%

Phosphorus
raito%

organic
matter%

Salinity ds/m

mesquite fertilizer 

mesquite fertilizer

 

 

 

 

 

 

 

(The basil plant in the (organic 

fertilizer sample)                                                                                       

mesquite fertilizer sample) )                     

2-The results of the examination of the properties of  the soil with Mesquite 

fertilizer and organic fertilizer: 

 

 

 

 

 

 

 

 

 

 

  

 

Illustrates the characteristics of the soil(sample of mesquite fertilizer) Figure(2) 
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Illustrates the characteristics of the soil(sample of orgaic fertilizer)    Figure(3) 

Discussion of results 

the previous results we can answer the research questionsThrough  

Question 1: Can mesquite be converted to compost? 

Figure (1) and Figure (1) shows that the soil fed by mesquite trees recorded a 

higher growth rate (11.11) cm followed by soil fertilized with organic fertilizer 

(9.1 cm) and soil that did not contain fertilizer has the lowest growth rate (7.2) 

cm. 

These results give a good indication of the possibility of conversion of mesquite 

to compost of the soil, which works to increase the growth of plants. 

The mesquite trees compete with other plants on water, food and organic, which 

makes the stability of these materials on the composition of the plant an 

opportunity to obtain a rich source of organic materials can be exploited in soil 

fertilization and increase fertility. 

Studies have shown that mesquite improves the chemical and physical properties 

of soil (Ibrahim, 1992). As a family of legumes, it helps improve soil fertility. 

The nitrogen content in the leaves is 2.29%, then the roots are 1.23% and the 

stems are 0.99% (Ousman, 1992). Mesquite also improves the level of 

phosphorus in the soil due to the symbiotic nature of the symbiotic life. 
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Phosphorus content in leaves and fruits was 0.91% and 1.44% respectively (1966, 

Lanino). 

second question 

What is the effect of mesquite fertilizer on the physical and chemical properties 

of the soil? 

Table (2) shows a comparison between the properties of soils with sludge and 

soils fertilized with organic fertilizer. Note that Figure (2) and Figure (3) indicate 

that the soil fertilized with recorded higher values in organic matter, phosphorus 

and nitrogen compared to organic fertilizer. Such as organic fertilizer. 

We also note that the soil fertilized with mesquite gave a lower pH value of 7.2 

compared with the compost 7.6 where the best absorption rate of the nutrients 

is at the highest rate at pH = 6.5-7 according to the standard specifications. 

As well as the soil fertilized with mesquite recorded a lower value of 2.9ds / m 

compared with the compost 3.5ds / m and the plants need a soil with a salinity 

less than 4ds / m according to the standard specifications as high salinity affects 

the plant absorption of water. 

The low rate of acidity and salinity in soils with silt indicates that mesquite may 

contribute to the absorption of salts and substances affecting the rate of acidity 

of the soil, which encourages us to invest and exploit it in the appropriate 

environmental uses. 

Conclusion 

 Through the application of the soil protocol and the examination of the sample 

of soil fertilized with mesquite  and the sample of soil fertilized organic fertilizer 

in cooperation with the Department of Agricultural Development we have 

reached the effectiveness of the use of sea gaff (Mesquite  ) as fertilizer, where 

the higher growth rates of cultivated plants in soil fertilized mesquite  also 

worked to improve the soil and increase Fertility by increasing the proportions of 

phosphorus, nitrogen and organic matter in the soil and reduce the rates of 

salinity and acidity of the soil PH, which makes the trees of mesquite suitable for 

fertilization. 
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These conclusions lead us to further research and study to study the possibility of 

exploiting mesquite spread in the Sultanate of Oman to fertilize the soil instead 

of burning and disposal and the search for new areas for exploitation in other 

environmental uses. 

 

Another study was carried out to study the effect of mesquite trees by Umm 

Kulthum School in South Batinah Governorate 

The strengths of the research were: to obtain effective results in the soil survey 

Research can be developed by expanding the scope of research and using 

modern technologies. 
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