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INTRODUCTION 
 
Climate change increases the risk that drought will worsen in many parts of the Mediterranean countries and the world in the 

decades ahead [1]. Climate change can lead to drought in a variety of ways. Warmer temperatures can increase soil evaporation, 

making periods of low precipitation dryer in cooler conditions. Droughts can occur through a "positive feedback," where very 

dry soils and reduced plant cover can reduce rainfall in a dry environment[2,3,4,5]. In general, in plants and animals, 

macronutrients play an important role in different biochemical pathways; thus, they are needed to survive and grow 

considerably. These also stimulate the growth and yield of numerous crops[6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22]. 

They also play a significant role in the growth of the crop.  Based on their roles, macronutrients like N, P, and K were graded as 

primary macronutrients. Plants and their productivity in many parts of the world are restricted by environmental factors like 

salinity and drought[23, 24, 25, 26, 27, 28, 29, 30].  

 

Approximately 20% of the salt lands affected are irrigated ). Salinity affects plants in two ways, the first being osmotic and the 

second being ion toxicity, and in this process, salts can enter the transpiration system and damage leaf cells, resulting in reduced 

cell division and expansion. The scarcity of water in dryland agriculture can be cited as the single most significant obstacle to 

crop growth [25, 26, 27, 28], Many of these studies concluded that low productivity is primarily related to management practices 

in dryland agriculture [ 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56] 

 

Abstract 
Dryland agriculture is synonymous with drylands, with cool wet season followed by warm dry season. Crop production in 

dryland areas needs to be increased to help meet the needs of a increasing world population, urbanization, and meat-rich 

diet change. A significant contribution to this change would be the capture and use in dryland areas of a greater portion of 

the minimal and highly volatile precipitation.  On the other hand, Various water and soil conservation and management 

strategies and activities will improve productivity in water usage, while rising yields and reducing the risk of crop failure. 

In the dry land areas  the combination of organic manure application with chemical fertilizer is important to preserve and 

improve soil fertility. On the other hand, selecting better plant density and seeding time will promote good, semi-arid plant 

production. Furthermore, the use of  natural elicitors and organic herbicides in crop protection and pest control 

technology is an intelligent option. In this review we focus on (i) using of chemical fertilizer (ii) using organic fertilizer (iii) 

using natural elicitors (iv) selection better seeding rate and time (v) using of bio herbicide. 
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Chemical  fertilizers 

Soil fertility is characterized as the quality of the soil that provides the right amount of nutrients for the growth of specified 

plants or plants and the correct balance for that growth[16,17,18,19,20,21,22]. The reduction in soil fertility is characterized as a 

fall in chemical fertility or a decrease in organic soil levels, pH, cation and plant nutrients. Thus, soils that decrease in fertility 

include nutrient depletion or decreased nutrients, resource extraction, acidification, organic matter loss and increase in toxicity. 

In the twentieth century, chemical fertilizers played a major role in bringing about the global green revolution. Cereal production 

was increased 3–4 times higher due to improvements in plant types and applications for fertilizers. In most irrigated crops, 

nitrogen, phosphorus, potash and so on have played an important role. However, these little fertilizers are recommended only in 

these legume crops as basal applications, even then, the farming communities are reluctant to apply the recommended doses of 

NPK under dry ecologies. Shortly, temperature and drought are projected to rise as a result of climate change. In this situation, 

the judicious and appropriate use of these fertilizers will play an important role in increasing productivity as basic applications 

for legume crops. Experience of some important past research will therefore form the basis for future strategies for the use of 

major fertilizers. Chemical fertilizer is relatively cheap, has a high nutrient content and is easily absorbed by plants. However, 

the use of the excess fertilizer can lead to certain problems, such as nutrient loss or water pollution by surface and groundwater, 

soil acidification or basification and decreased sensitivity to harmful insects in useful microbial communities (Chen 2006).  

 

Organic manure has many drawbacks, including low nutrient content, slow decomposition, and specific nutrient compositions 

based on organic materials compared to chemical fertilizers. However, organic manure has multiple benefits due to the balanced 

supply of nutrients, including micronutrients, increased soil nutrient availability due to increased soil microbial activity, the 

decomposition of harmful elements, soil structure improvements and root development, and increased soil water 

availability[6,7,8,9,10,11,12,13,14]. 

 

There is much difference between chemical fertilizer and organic fertilization, for example, the chemical fertilization has the 

following characteristic such as 1- It disturbs the vital balance, so some excess compounds accumulate in the soil and in the 

plant. 2- Fast impact, absorption, and excess quantity remain accumulated in the soil and in the plant, such as fats in humans. 3- 

Kills the soil living organisms that analyze and break down organic materials. 4- Fertilization with any element that will lead to 

the deficiency of another element necessary for the plant. 5- Weakening the soil over time. 5- High price 

 

Organic fertilizer 

In general, fertilizers are classified into organic or inorganic kinds. Organic fertilizer is a fertilizer that is made of plant and 

animal by-products, rock powders, seaweed and inoculants, water sludge, animal manures, and plants generated through the 

process of drying, cooking, and composting [6,7,8,9,10,11,12,13,14], which is derived from organic fertilizers. Organic 

fertilizers all come from living things, animals, or plants, in other words. They mainly release nitrogen, phosphorus and potash in 

varying amounts into the soil but always produce so that the plants do not undergo too fast growth. For several decades, organic 

and inorganic fertilizers were in use; chemical inorganic fertilizers were only commonly used during the industrial revolution.  

 

There is much difference between chemical fertilizer and organic fertilization; for example, the organic  fertilization has the 

following characteristic, such as: 

1- Works to restore the deficiency of deficient soil materials due to the consumption of the plant and the displacement of the 

elements to the lower soil layers due to rainfall. 

2- It works to encourage beneficial soil micro-organisms, insecticides and others that work to maintain the balance of the soil. 

3- It is slowly consumed and nourishes the plant as necessary and causes neither plant, animal, or human being to be intoxicated. 

4- It improves herbal resistance and enhances crop quantity and quality, and improves the result compared to hormones.  

5- Soil absorption enhances water and other nutrients, increases aeration of soils, strengthens roots and decreases diseases of root 

sources.  

6- More economical and depending on fertilizer quality, which is relatively cheaper. 

 

Natural elicitors 

Elicitors like chitosan are biotic factors that can generate a positive response in crops, usually a response related to protection 

such as bioflavonoid buildup[ 57,58,59]. Natural elicitors such as chitin were therefore used not only to enhance crop resistance 

to various pathogens but also to enhance the treatment of valuable bioflavonoids in several varieties of plants. Chitosan or chitin 

is the most common natural polysaccharide present in the cell walls of fungi, crabs, shrimp, insect exoskeletons, parasitic 

nematodes, and intestinal linings[ 57,58,59]. Many scientists have stated that chitin can improve plant growth and suppress plant 

disease.  

 

Many of the plants respond to soil water deficits by using chemical signals such as abscisic phytohormone (ABA). Some studies  

have shown that endogenous levels of ABA in vegetative plant tissues increase as a response to stresses that create a deficit in 

plant water. Previous work has shown that ABA grows under both low and drought stress. Plants were grown under water stress 

often display higher resistance to low-temperature stress than well-watered plants (60, 61). Recently they have identified a 

number of genes that react to drought and low temperatures. Some gene products have been predicted to function from sequence 

homology with identified proteins and are assumed to play a role in protecting cells against water deficits and low temperatures  
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Planting  time and density: 

Research has shown important ties between humidity, fertilizer applications, plant populations and planting dates [ 

63,64,65,66,67,68,69,70,71,72]. If higher yields are to be achieved, higher crops are necessary at optimum planting densities. 

The populations of plants, however, interact with other factors, especially nitrogen fertilizers, selection of cultivars and planting 

times. A variety of studies have identified the optimum sowing date for lentils from inside and outside Jordan. In Jordan, higher 

returns were obtained by sowing the Jordan and Precoz lentil cultivars at the beginning of November compared with late sowing 

in January [70]. Turk and Tawaha [70]  found that the seed yield of lentil was influenced significantly by the date of sowing and 

the maximum seed yield was obtained by sowing lentil on 1 January, with a progressive delay in sowing beyond 1 January 

resulting in a yield reduction of 7.4 and 15.1 % for each successive 15-day delay in sowing. Lentil seed yield on various seed 

dates was importantly influenced by its characteristics such as seed weight per plant, plant height, 100 seed weight, number of 

branches per plant. 

 

The reduction in seed yield caused by a delay in sowing can also be attributed to the shorter growth period at the disposal of the 

late-sown crop, as the time is taken for the crop to mature decreased with delay in sowing. Earlier studies demonstrated that plant 

density or planting density is a significant factor in the development of grain legumes. The response of seed legumes to plant 

density was discussed by several workers, and different relative responses were found for field density hay and seed yields[ 

63,64,65,66,67,68,69,70,71,72]. 

 

Weed management 

Weeds are defined as weeds that grow in a disorder where don't want them[7, 74, 75, 76,77, 78]. Annual weeds are weeds that 

live for less than a year and die after producing seeds. Perennial weeds evolve after seed production, and sometimes for several 

years. Specific perennial weed species have special roots similar to tubers or rhizomes, which survive and spread after plowing. 

Perennial weeds often tend to have strong. The root system in these species also develops horizontally, making it difficult to root 

out, and explains the tenacity of these species once well established. By pulling the plant, the roots cut and remain in the soil, 

which makes manual weeding difficult. Weed management is often very difficult, but farmers who find successful strategies are 

later rewarded with higher yields. This show presents the benefits of several weed management strategies, including plowing, 

flooding, transplanting from a nursery, and crop rotation[79, 80, 81, 82, 83, 84]. 

 

Integrated weed management is based on the synergistic impact of all the control methods provided to the farmer in order to 

monitor weed populations at the level of a given plot[79, 80, 81, 82, 83, 84]. Knowing that none of the control measures alone 

allows sufficient weed control, these strategies should include methods of cultural, manual, mechanical, chemical and even 

biological control. The result is a better quality of the product and less pollution. Research worldwide has shown that some 

weeds are more competitive than others. Perennial weeds pose more management problems than annuals. They are more difficult 

to control chemically, require several herbicide applications during the same crop year, and pose more problems in perennial 

crops.  Allelopathy is used as an alternative to commercial herbicide-dominated programmers, as a weed control strategy [85, 

86,87,88,89,90].  

 

Many phytotoxins have been isolated from plant tissues and soils, causing germination and growth inhibitions [85, 90]. These 

substances, known collectively as allelochemicals, are generally secondary plant products or waste products of main metabolic 

routes and most of them come from shikimic acid and acetate route. Allelochemistry that inhibits the growth of some species at 

certain concentrations could stimulate the growth of the same or different species at different concentrations. Previous 

experiments have shown that maize and sorghum are a possible allelopathic plant that has a variety of allelochemicals at 

maturity [91]. Allelopathy can be used as a bioherbicide to control weed under the organic farming system, as we have much 

concern about using too much chemical herbicide. 

 

CONCLUSION 

 

 Agricultural practices have expanded exponentially over the past decades, resulting in the application of various chemical and 

organic fertilizers. Since fertile soil is important for higher crop production, maintaining it is crucial for long-term sustainable 

crop productivity. Soil organic matter is essential to crop production and sustainable soil fertility [93,94,95,96,97,98,99,100,101, 

102]. It is important to support organic manure application with chemical fertilizer. By using organic manure with chemical 

fertilizers, greater production stability and better soil fertility would be promising. Combining organic and inorganic nutrients is 

necessary to ensure high-quality food production for sustainable agriculture[99,100,101, 102, 103, 104, 105, 106]. On the other 

hand, the selection of better plant density and seeding time can promote healthy growth for the plant under semiarid condition. 

Furthermore, in the organic farming method, the use of elicitors and organic herbicide in crop protection and pest control 

technology is a smart option[107, 108]. 
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