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  Abstract 
Organic fertilizers, derived from the decomposition of plant and animal materials, 
are considered a sustainable option for improving soil structure and fertility over 
the long term. In contrast, chemical (synthetic) fertilizers provide readily available 
nutrients that are rapidly absorbed by plants, leading to immediate increases in 
productivity; however, they may negatively affect soil health over time. This study 
compiles results from 12 long-term field experiments (2006-2021) conducted 
across various regions of Syria to evaluate the agricultural effectiveness of organic 
fertilizers as either alternatives or supplements to chemical fertilizers in diverse 
farming systems. The duration of each experiment ranged from one to four years 
and involved the use of different types of organic fertilizers, biochar, and biogas 
slurry at varying application levels compared with commonly used mineral ferti-
lizers. The results indicated that integrated application of organic and chemical fer-
tilizers produced yields equal to or greater than chemical fertilizers alone in 75% 
of cereal and legume experiments. Meanwhile, organic fertilization alone was op-
timal for improving fruit quality indicators and soil organic matter in perennial 
crops. The findings support context-specific integrated nutrient management strat-
egies, where organic fertilizers form the foundation of soil health and can reduce 
reliance on mineral fertilizers without compromising yield in many systems. 

Keywords 
Organic fertilizers; chemical fertilizers; biogas slurry; plant traits; biochar; soil 
health 

 
1. Introduction and Literature Review 

The use of chemical fertilizers has played a pivotal role in enhancing agricultural productivity and meeting the food 
demands of the growing global population [1]. Chemical fertilizers are essential for achieving high-yield crop pro-
duction; however, the intensive and poorly regulated use of these fertilizers has raised significant environmental 
concerns [2]. Several researchers have expressed concern regarding the potential side effects of excessive fertilizer 
use on the environment. Given the importance of added plant nutrients in increasing agricultural production, any 
conclusions about the relationship between intensive fertilizer use and environmental quality must be based on 
sound evidence [3]. 

The overuse of chemical fertilizers has led to numerous environmental problems affecting soil, water, and air, in 
addition to indirect impacts on human health and living organisms [4]. Overuse contributes to the deterioration of 
soil physical, chemical, and biological properties. The accumulation of nutrients such as nitrogen and phosphorus 
in large quantities can disrupt the natural balance of soil elements, negatively affecting beneficial microbial activity. 
Furthermore, certain fertilizers may increase soil acidity or salinity over time, thereby reducing soil fertility and 
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adversely affecting plant growth [5]. 
Excessive fertilizer application also leads to water pollution. When fertilizers are applied in amounts exceeding 

plant requirements, a portion is leached through irrigation or rainfall into rivers, lakes, and groundwater. This pro-
cess results in eutrophication, where excessive nutrient enrichment promotes algal blooms that deplete oxygen levels 
in water, thereby threatening aquatic life [6]. 

Moreover, excessive use of chemical fertilizers can harm biodiversity in both agricultural and natural ecosystems. 
Elevated nutrient concentrations may favor the dominance of certain plant species over others, disrupting ecological 
balance. Nutrient runoff into aquatic environments also threatens organisms such as fish and invertebrates due to 
reduced oxygen levels [7]. 

Intensive use of nitrogen fertilizers contributes to the emission of greenhouse gases such as nitrous oxide (N₂O), 
a potent gas with a high global warming potential. This gas is considered a significant contributor to climate change. 
Additionally, some nitrogen compounds may volatilize into the atmosphere, contributing to the formation of fine 
particulate matter that negatively affects air quality and human health [8]. 

Previous studies have indicated that the improper use of chemical fertilizers can negatively affect plant resistance 
to diseases by altering phenolic compounds within plants [9]. It may also influence the accumulation of harmful 
substances... This, in turn, may affect their marketability and export potential [10]. Agricultural experts have also 
observed that relying solely on chemical fertilizers to achieve high crop yields does not ensure sustainability. Crop 
response to chemical fertilizers largely depends on soil organic matter content, which plays a crucial role in improv-
ing soil physical and chemical properties [11]. 

Studies examining the environmental impacts of chemical fertilizers over both short and long terms have shown 
that, in the long term, soil pollution results from the use of nitrogen, phosphorus, and potassium fertilizers, while 
water pollution is mainly associated with nitrogen and phosphorus fertilizers. Air pollution is also linked to nitrogen 
and potassium fertilizers. In the short term, nitrogen fertilizers have a strong impact on soil, water, and air pollution, 
whereas phosphorus fertilizers primarily affect soil and water, and potassium fertilizers generally show no signifi-
cant short-term negative effects [12]. 

Therefore, maintaining the physical, chemical, and biological properties of soil is essential for soil health and 
improving crop quality [13]. To mitigate the environmental impacts of chemical fertilizers, experts advocate for 
sustainable agricultural practices such as balanced fertilizer application based on soil and crop requirements, preci-
sion agriculture, and the use of organic fertilizers and green manure. Modern technologies such as soil analysis and 
remote sensing can also be integrated to enhance nutrient use efficiency and minimize environmental losses [4]. 

Organic fertilizers are considered a key component of sustainable agriculture. They are derived from natural 
sources such as plant residues, animal manure, and compost. Global interest in these fertilizers has increased due to 
environmental concerns associated with chemical fertilizers and their impacts on soil and water [14].  

Recent agricultural studies indicate that organic fertilizers increase soil organic matter and improve its physical 
structure, enhancing its capacity to retain water and nutrients. They also improve soil aeration and promote the 
formation of stable aggregates, which support better root growth and more efficient nutrient uptake [15]. 

In addition, organic fertilizers can enhance microbial diversity in the soil, including beneficial bacteria and fungi 
that play a vital role in decomposing organic matter and releasing nutrients for plant uptake. A recent study demon-
strated that the use of organic fertilizers alters microbial community structure and increases soil resilience to envi-
ronmental disturbances [16]. 

Analytical studies have shown that organic fertilizers may improve crop quality in terms of nutritional value. One 
study found that their application increased the content of beneficial compounds such as sugars, lycopene, and 
proteins in crops, while potentially reducing nitrate concentrations in fruits [16]. 

Organic fertilizers are also characterized by their slow release of nutrients compared to chemical fertilizers, which 
reduces the risk of nitrogen leaching into surface and groundwater. Their use can reduce reliance on synthetic fer-
tilizers and thereby decrease associated environmental pollution [17]. 

However, the slow release of nutrients may also be considered a limitation, as nutrient availability depends on 
microbial activity and environmental conditions such as temperature and moisture. This may sometimes result in 
insufficient nutrient availability during critical growth stages [14]. Additionally, the relatively low nutrient concen-
tration in organic materials requires farmers to apply larger quantities to achieve effects comparable to chemical 
fertilizers, which may increase transportation and application costs in some cases [18]. 

Although organic fertilizers are generally more environmentally friendly, excessive or improper use may still 
lead to nitrate accumulation in soil or leaching into water, posing environmental risks similar to those associated 
with chemical fertilizers [19]. Furthermore, their production and preparation may be complex or inconsistent in 
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quality, making them less convenient in some modern agricultural systems [18]. 
Soil properties that respond rapidly to natural or human-induced factors are considered reliable indicators of soil 

health [20]. In this context, some farmers integrate organic, biological, and inorganic amendments in soil fertiliza-
tion practices to maintain and improve soil fertility. This approach is known as Integrated Nutrient Management 
(INM) [21]. 

Numerous global studies indicate that integrated nutrient management is considered an effective strategy for 
achieving sustainable agricultural production. It enhances crop productivity, improves soil fertility, stimulates mi-
crobial activity, and reduces the environmental impacts associated with chemical fertilizer use. For example, a study 
on rice–wheat systems demonstrated that INM was found to significantly increase grain yield and improve farmers’ 
economic returns [22]. Another recent study conducted in India on an oat–legume intercropping system showed that 
INM improved productivity, energy-use efficiency, and reduced the carbon footprint of the agricultural system [23]. 

Long-term studies have also demonstrated that INM significantly improves soil properties. In a 38-year experi-
ment on a rice–wheat system, INM increased soil carbon stocks by up to 58% compared to the use of chemical 
fertilizers alone [24]. Other studies have shown that combining organic manure with mineral fertilizers enhances 
soil organic matter and improves its physical and chemical properties, leading to increased soil fertility and sustain-
able agricultural production [25]. 

Soil microorganisms play a critical role in nutrient cycling. Recent research has shown that INM increases mi-
crobial diversity and biomass in soil, enhancing organic matter decomposition and nutrient availability for plants 
[26]. Another study reported that combining farmyard manure with chemical fertilizers increased microbial biomass 
and improved enzyme activity associated with nutrient cycling [27]. 

Many studies confirm that integrated nutrient management is a key approach for achieving sustainable agriculture, 
as it improves nutrient use efficiency and reduces nutrient losses to the environment [25]. It also helps reduce green-
house gas emissions associated with intensive agricultural systems while improving the efficiency of natural re-
source use [24].  

The impact of sheep manure at three levels (0, 3, and 5 tons/ha) and phosphate fertilizer at three levels (0, 50, and 
75 kg P/ha) was investigated regarding the growth and yield of the “Cypriot” faba bean cultivar. 

The interaction treatments between sheep manure and phosphate fertilizer—specifically (5 tons/ha sheep manure 
+ 75 kg P/ha) and (5 tons/ha sheep manure + 50 kg P/ha)—demonstrated significant superiority over all other treat-
ments across most studied traits. These traits included: 

(Plant height, Number of branches, Vegetative dry weight per plant, Leaf chlorophyll content, Mean weight of 
1000 green seeds, Total yield (kg/ha). 

The researcher attributed these results to the role of organic fertilizer in improving soil structure, increasing po-
rosity, and balancing aeration. Furthermore, it enhances fertilizer use efficiency and increases the availability of 
water and mineral nutrients. By altering soil water movement dynamics, plants can access the appropriate amount 
of added phosphate via irrigation water. This enables the uptake of phosphate within the root zone, thereby reducing 
fertilizer losses typically caused by leaching and soil fixation [28]. 

Research results regarding the fertilization of pomegranate trees with mineral and organic fertilizers (cow manure, 
goat manure, and plant compost) indicated that plant compost yielded the highest tree productivity, reaching 42.30 
kg. It also resulted in the highest values for fruit quality parameters, including: Fruit weight, Juice percentage, and 
juice weight. Total Soluble Solids (TSS). Sugar percentage [29]. 

It was noted that applying nitrogen fertilizer at a level of 160 kg N/ha (Urea) in combination with 20 tons/ha of 
sheep manure for fertilizing “Sham 6” wheat in salt-affected soils contributed to achieving the best economic results 
for the crop [30]. 

2. Justification and Objectives of the Study 

Soils in the Mediterranean region are often low in organic matter due to the prevailing arid and semi-arid climate. 
These regions also face multiple environmental challenges, including soil degradation, pollution, drought, and des-
ertification. Despite the existence of individual studies on improving soil fertility and properties, there is still a need 
for more comprehensive, long-term, multi-crop studies conducted within specific agro-ecological zones. 

Such studies should evaluate the use of different types of organic fertilizers, biochar, and biogas slurry in agri-
cultural soils to provide practical recommendations for farmers. The ultimate goals are to improve soil fertility and 
properties, reduce environmental pollution, decrease reliance on chemical fertilizers, increase crop productivity, and 
mitigate issues such as drought and soil degradation in the region. 
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3. Materials and Methods 

3.1 Selection and Description of Studies 

A series of studies was conducted at agricultural research centers (General Commission for Scientific Agricultural 
Research) across several Syrian cities, including Raqqa, Tartous, Latakia, Homs, Safita, Masyaf, and As-Suwayda. 
These studies, conducted over multiple years, focused on the application of organic and chemical fertilizers across 
multiple crops, including wheat, saffron, potato, peanut, thyme, and maize, as well as fruit trees such as orange, 
olive, and apple. The experiments evaluated the effects of various fertilizer types, including: 

Sheep manure, Cattle manure, Goat manure, Poultry manure, Biogas slurry, Biochar, Green manure, Plant com-
post, Chemical fertilizers. These treatments were assessed for their impact on plant characteristics, crop productivity, 
and selected soil properties (Table 1). 

Table 1. Data on research conducted 

N Crop Name Location Years of 
research 

Experimental 
Design Experimental Treatments Characteristics 

studied Reference 

1 Durum and 
Soft Wheat Raqqa 2020-2021  Split Piece De-

sign 

- Sheep manure fertilizer 
- Chemical fertilizer 

- Fertilizer (50% organic + 
50% chemical ( 

- Fertilizer (75% organic + 
25% chemical ( - 

- Plant height 
- Thousand-grain 

weight 
- Grain yield 

]31[.  

2 Saffron Tartus 2020 Split Pieces 

- Cow manure at three levels 
(15-30-45) tons/hectare 

- Chemical fertilizer 
- Three levels of corm plant-
ing rate (40-50-60) corms/m2 

- Number of flow-
ers 

- Wet and dry 
weight of stigmas 
- Optimal ratios of 
active ingredients 
(crocin, picrocin, 

and safranal) 

]32[  

3 Potatoes Tartus 2020 Split Pieces 

- Two levels of cow manure 
(2.5-5) kg/m², equivalent to 

(25-50) tons/hectare 
- Two levels of biochar 

(made from peanut shells) 
(1.2)% by weight of the soil 

- Other treatments combining 
cow manure and biochar 

Potato yield 
 

 
]33[  

4 Peanuts Tartus 2018-2019  Complete Ran-
dom Blocks 

- Three levels of biogas ferti-
lizer (6-8-10) L/m² 

- Chemical fertilizer 

- Plant height 
- Leaf surface area 

index 
- Dry weight 

- Number of pods 
- Biological yield 

- Fruit yield 
- Oil content 

]34[.  

5 Valencia 
Oranges Latakia  Complete Ran-

dom Blocks 

- Cow manure 
- Sheep manure 

- Poultry droppings 
- A mixture of the three 

above 
- Chemical fertilization 

- Potassium humate 
- Potassium humate with an 

organic fertilizer mixture 
- Three foliar spray treat-

ments with the following ele-
ments: (boron, zinc, manga-

nese, iron). The first with 
chemical fertilization, the 

second with an organic ferti-
lizer mixture, and the third 
with potassium humate. - 

Cow manure + chemical fer-
tilizer 

- Fruit weight 
- Total soluble sol-

ids 
- Juice acidity 

- Fruit vitamin C 
content 

 

]35[  
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Table 1 Continued 

N Crop Name Location Years of 
research 

Experimental 
Design Experimental Treatments Characteristics 

studied Reference 

6 Thyme Latakia 2016-2019  Complete Ran-
dom Blocks 

- Cow manure + chemical 
fertilize 

- Cow manure 
- Poultry manure 

- Cow manure + poultry 
manure 

- Two treatments of green 
manure (broad beans, 

vetch) 

- Average plant 
height (cm) 

- Average num-
ber of branches 
- Average plant 

weight 
- Oil weight and 

percentage 

]36[  

7 Thymus 
vulgaris 

Masyaf 
and Saqita  Split Pieces 

- Sheep manure and green 
manure 

- Chemical fertilizer 

- Length of vege-
tative growth 
- Number of 
flowers on 

branches and in 
the inflorescence 

- Sex ratio 
- Percentage of 

fruit set 

]37[  

8 Daibli Ol-
ives 

As-Su-
wayda 2015-2016  Random 

Blocks 

- Control without addi-
tives 

- Spray with boric acid 
solution 

- Spray with zinc sulfate 
solution 

- Spray with boric acid 
solution and zinc sulfate 

- Goat manure 
- Three treatments of goat 

manure. The first treat-
ment was with boric acid 
solution, the second with 
zinc sulfate, and the third 
with both boric acid solu-

tion and zinc sulfate. 

- Soil pH 
- Soil content of 
organic matter, 
zinc, and boron 
- Fruit set rate 
- Average fruit 

weight 
- Average fruit 

size 
 

]38[  

9 
Starking 
Delicious 
Apples 

Tartus 2015-2016  Complete Ran-
dom Blocks 

- Control without addi-
tives 

- Three levels of biogas 
fertilizer (4, 6, and 8 

L/m²) 
- Two phosphorus fertili-
zation treatments (66.7% 
and 100%) of the recom-
mended fertilizer applica-

tion rate 
- Six treatments involving 
the interaction of biogas 
fertilizer and phosphorus 
fertilization, where each 
biogas treatment was ap-
plied with each phospho-
rus fertilization treatment 

-Productivity in-
dicators from the 
vegetative parts 
and green pods 

]39[  

10 Peanuts Homs 2015-2016  Complete Ran-
dom Blocks 

- Cow manure 
- Sheep manure 

- Olive pomace compost 
- Chemical fertilizer 

- Percentage of or-
ganic matter, total 
nitrogen, available 
phosphorus, and 

available potassium 
in the soil. 

- Oil content in the 
fruit. 

- Olive yield. 

]40[  
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Table 1 Continued 

N Crop Name Location Years of 
research 

Experimental 
Design Experimental Treatments Characteristics 

studied Reference 

11 
Olives 

(Qaisi va-
riety) 

Tartus 2013-2015  Complete Ran-
dom Blocks 

- Two levels of chemical 
fertilizer (12 and 24 kg 

nitrogen/hectare) 
- Three levels of biogas 

(6, 8, and 10 L/m²) 
- Six treatments involving 
the interaction of biogas 
fertilizer and chemical 

fertilizer, where each bio-
gas treatment was applied 
with each chemical ferti-
lizer treatment. - View 

without fertilization 

- Percentage of 
organic matter, 
phosphorus, and 
available potas-
sium in the soil 
- Plant height 
- Number of 

leaves 
- Productivity 

]41[  

12 Yellow 
Corn Homs 2011-2013  Experimental 

Design 

- Control without addi-
tives 

- Three levels of sheep 
manure (20-40-60) 

m³/hectare 
- Chemical fertilizer 

- Oil content in 
the fruit 

- Productivity 
(oil and olives) 
- Oil specifica-

tions 

]42[  

3.2 Data Extraction and Synthesis Methodology 

The studies selected for analysis were those that included the use of sheep and cattle manure, due to their availability 
and relatively low cost, in addition to other organic and inorganic fertilizers. 

Data were extracted from the original research studies, with all experimental treatments documented. However, 
in presenting the results, emphasis was placed on the following treatments: organic fertilizers, chemical fertilizers, 
biogas slurry, biochar, and their interactions. The primary focus was on crop productivity, while plant traits and soil 
properties were considered secondary evaluation parameters. 

Although the experimental designs varied among studies (including split-plot and randomized complete block 
designs) and different statistical analysis methods were applied, all studies shared a common approach: 

Measurements were collected and analyzed using analysis of variance (ANOVA) 
Least Significant Difference (LSD) values were calculated at: 
5% significance level for field measurements 
1% significance level for laboratory measurements 
This allowed for comparison between treatment means. The results were then synthesized and discussed accord-

ingly. 

3.3 Climatic and Soil Context 

The climatic conditions across the study regions are characterized by a Mediterranean climate. Annual rainfall varies 
depending on location, ranging between 215 and 1065 mm/year. The rainy season generally begins in September 
and continues until March, with the majority of precipitation occurring between December and February. 

Table 2. Some data about research sites 

N 
Research lo-
cations (city 

names) 

Average 
rainfall 

mm/year 
Soil type 

Percentage 
of organic 
matter (%) 

Total nitro-
gen% 

Available 
phosphorus 

mg/kg 

Potassium 
available 

mg/kg 

1 Raqqa 215 Lime clay 
loam 0.99 - 9.7 

 425 

2 +3 +4 +9 +11  Tartus 840 Siltic 1.38 0.122 5 166 
5 +6  Latakia 728 Siltic clay 2.2 - 6.5 180 

7 Masyaf and 
Safita 1065 Lime clay 1.46 

2.56 
0.074 
0.132 

8.435 
9.13 

36.44 
55.17 

8 As-Suwayda 535 Clay 1.5 - 25.75 155 
10 Homs 439 Clay 1.4 0.014 9.9 109 
12 Homs 390 Clay 1.25 - 34.9 710 
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As shown in Table 2, Soil organic matter content was low to moderate (0.99-2.56%). Total nitrogen content 
ranged from low to moderate (0.014-0.132%), while available phosphorus ranged from low to very high (5-34.9 
mg/kg), and available potassium ranged from low to very high (36.44-710 mg/kg). Most soils were predominantly 
clayey in texture. 

4. Results 

4.1 Crop Yield Response 

Crop yield responses varied depending on crop type and fertilization strategy. Integrated fertilization systems gen-
erally produced yields comparable to chemical fertilization in annual crops. 

In wheat, integrated treatments achieved yields up to 4.7 t ha⁻¹, close to chemical fertilization (5.06 t ha⁻¹), with 
no significant differences in some cases [7], as presented in Table 3. Similarly, in maize and peanut, combining 
organic inputs such as biogas slurry with mineral fertilizers significantly improved productivity compared to indi-
vidual applications [18, 20], as shown in Figures 1 and 2. 

In contrast, perennial and high-value crops responded more positively to organic fertilization alone, which was 
particularly effective. Saffron showed significant increases in flower number and stigma yield under organic treat-
ments [10], while olive productivity increased substantially under manure application compared to chemical ferti-
lization [19]. 

In potato, the combined application of organic fertilizer and biochar resulted in the highest yield (62.7 t ha⁻¹), 
highlighting the synergistic effect of organic amendments and soil conditioners [12]. 

These results suggest that integrated fertilization may be more suitable for annual crops, whereas organic fertili-
zation alone can be highly effective in perennial systems. 

Table 3. Effect of fertilization strategies on wheat grain yield (t ha⁻¹) 

Fertilization treatment Sham 9 Research 11 Sham 10 Research 8 Mean yield Significance 

Organic fertilization 2.46 3.36 3.89 3.40 3.28 c 

Chemical fertilization 4.87 3.92 5.15 6.32 5.06 a 

50% Organic + 50% Chemical 4.40 4.21 5.62 4.57 4.70 ab 

75% Organic + 25% Chemical 5.20 4.10 3.71 4.55 4.39 b 

Notes. Different letters indicate significant differences at p ≤ 0.05. LSD = 0.63; CV = 17%. 

4.2 Crop Quality Parameters 

Organic fertilization was reported to improve crop quality across multiple studies. In citrus, organic treatments 
increased fruit weight, total soluble solids, and vitamin C content compared to mineral fertilization [14]. 

In aromatic and medicinal crops, such as thyme and saffron, organic fertilization enhanced the accumulation of 
secondary metabolites. Thyme showed higher essential oil content under poultry manure treatment [15], while saf-
fron exhibited increased concentrations of crocin, picrocrocin, and safranal under organic fertilization regimes [10], 
as shown in Table 4. 

Similarly, organic fertilization improved fruit quality parameters in apple, including fruit weight and fruit set 
percentage, particularly when combined with micronutrient applications [17]. 

Table 4. Effect of organic fertilization on saffron yield and quality parameters 

Treatment Flowers (no./m²) Stigma yield (dry, g/m²) Crocin (%) Picrocrocin (%) Safranal (%) 

Mineral fertilization 8.89 0.032 166.57 49.82 27.99 

15 t/ha manure 14.56 0.057 191.24 59.02 36.47 

30 t/ha manure 16.11 0.062 191.35 59.44 37.11 

45 t/ha manure 16.22 0.063 191.52 60.34 36.98 
Notes. Values are treatment means. Organic treatments significantly outperformed mineral fertilization at p ≤ 0.05. 
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4.3 Soil Property Responses 

Organic fertilization consistently improved soil properties. The application of manure and compost increased soil 
organic matter and enhanced the availability of essential nutrients, including nitrogen, phosphorus, and potassium 
[19]. 

In apple production systems, organic amendments significantly reduced soil pH and increased the availability of 
micronutrients such as zinc and boron [17]. Additionally, long-term applications of organic fertilizers improved soil 
structure and water retention capacity, contributing to sustainable soil management [4]. 

The use of biogas slurry also increased soil fertility by enhancing organic matter content and nutrient availability, 
particularly when combined with mineral fertilization [18, 20]. 

 
Figure 1. Relative crop yield response (%) under different fertilization strategies across crop groups. 

4.4 Case Studies of Representative Systems 

Several representative systems illustrate the variability in crop response: 
• Wheat: Integrated fertilization maintained high yields while reducing chemical fertilizer use [7].  
• Saffron: Organic fertilization significantly improved both yield and quality [10].  
• Olive: Organic fertilization enhanced productivity, oil content, and soil fertility over the long term [19].  

These examples demonstrate that fertilization strategies should be adapted to crop type and production goals. 
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Figure 2. Comparative Effects of Fertilization on Crop Productivity and Quality. 

Across crops (peanut, corn, thyme, olive, orange, apple), organic fertilizers and biogas consistently improved 
vegetative growth, yield, oil content, and fruit quality, while combinations with mineral fertilization often provided 
synergistic effects. Foliar spraying (B, Zn) enhanced soil nutrient content and fruit set in fruit trees. 

5. Discussion 

By studying the previously mentioned research, we note that the treatments of organic fertilizer and chemical ferti-
lizer were used separately or by adding them together, and through the results of these researches, we note that some 
research concluded that using the two types of fertilizers together (organic and chemical) led to improved produc-
tivity productivity and some plant characteristics in the researches that were carried out on (wheat research No. 1, 
apples No. 8, and yellow corn No. 11), while we note that using organic fertilizer alone achieved the best 
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productivity and improvement in some plant characteristics and some soil characteristics (saffron research No. 2, 
Valencia orange research No. 5, thyme research No. 6, Al-Daibeli olive research No. 7, Al-Qaisi olive No. 10, Al-
Daibeli olive No. 12), and we also note that when using biogas fertilizer in the peanut research (research No. 4) at 
a rate of 10 L/m2, it had the same effect as chemical fertilizer on productivity and plant characteristics, while when 
it was used at a rate of 8 L/m2 (research No. 9), the mixed treatment of fertilizer outperformed the biogas-chemical 
fertilizer combination in the remaining treatments, as for research No. (3) Potatoes achieved the highest production 
using 5 kg/m2 of organic fertilizer with 2% biochar added to it. The results of all these studies indicate the important 
role played by organic matter, whether in improving productivity or plant characteristics, or improving soil proper-
ties, in addition to its important environmental impact. It is important to mention here that organic fertilizer is not 
an immediate benefit, but rather constitutes a key to any sustainable agricultural system. This is consistent with 
what the researcher (Azzam, 2019) concluded that organic fertilizer works to improve soil properties to make opti-
mal use of added fertilizers and the ready amount of water and mineral elements for the plant. However, based on 
the results of most studies, we note that chemical fertilizer cannot be dispensed with completely, but its quantities 
can be reduced by using organic fertilizer side by side with it.  

Therefore, chemical fertilizer is an important complement to organic fertilizer in terms of productivity. However, 
if our priority is the characteristics of the plant and soil, we find that the most important role is for organic fertilizer. 

6. Conclusions 

Organic fertilizers play a fundamental role in sustainable agriculture by improving soil properties, crop quality, and 
environmental outcomes. However, they cannot fully replace chemical fertilizers in high-demand production sys-
tems. 

Integrated fertilization emerges as the most effective strategy, allowing reduced reliance on chemical inputs while 
maintaining productivity. The optimal approach depends on crop type and management objectives, with organic 
fertilization forming the foundation of resilient agricultural systems. 
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