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ABSTRACT 
 

Sorghum production is severely impacted by drought stress particularly in areas with a lack of water. The use of organic farming methods 

is becoming more popular as a sustainable way to improve crop production in the face of soil deterioration and chemical dependency. 

Several organic methods for enhancing sorghum productivity and growth under drought stress.These include the use of drought-resistant 

sorghum varieties, the application of bio fertilizers (such as nitrogen-fixing bacteria), organic mulching to preserve soil moisture, and the 

addition of compost and bio char to enhance soil structure and water-holding capacity. These methods encourage long-term soil fertility 

and environmental sustainability in addition to plant health and productivity. Farmers can increase the drought resistance of their sorghum 

crops and lessen their dependency on artificial inputs by implementing these organic practices. 
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Introduction 

Sorghum (Sorghum bicolor L. Moench) is extensively cultivated as a staple 
crop in the arid and semi-arid regions of Sub-Saharan Africa and South 

Asia. Due to its nutritional and fodder use, it is the fifth most significant 

cereal crop in the world after wheat, rice, corn, and barley. It is essential for 
maintaining food and nutritional security, particularly for people who have 

limited resources. It is also used as a source of biofuel, animal feed and 

industrial raw material. In term of nutrition quality, sorghum is rich in fiber, 
proteins, carbs, and vital micronutrients including phosphorus, zinc, and 

iron [1]. 

Sorghum is regarded as a drought-tolerant crop that may produce well in 
low-input situations and during drought stress brought on by a lack of water. 

It has the ability to cope with drought, which depends on a combination of 

several morphological traits, physiological processes, and biochemical 
expressions. Sorghum raises carbon assimilation (50 g/m2/day) at high 

temperatures by using the C4 photosynthesis pathway, which is the 

consequence of complex biochemical and physiological adaptations. In 

semi-arid regions, drought is rapidly becoming a significant stressor that 

badly affects sorghum productivity. It requires few inputs and is resilient to 

severe environmental conditions [2]. 
Pre-flowering and post-flowering are the two main drought responses of 

sorghum, and they are controlled by two different sets of genetic 

mechanisms. In pre-flowering drought tolerance responses, reductions in 
grain yield, panicle size, and seed count are included. The use of irrigation 

water agronomic management [fertilization, soil cultivation, and irrigation] 

cultural practices, as well as the creation and introduction of drought-
resistant crop cultivars, are some of the measures suggested to reduce 

drought stress. Mechanisms for escaping and avoiding drought are typically 
linked to plant moisture content, water uptake, and water usage efficiency 

Fig. 1 [3]. 

 
Fig. 1: Plant Adaptations to Reduce Stress After Drought 

A significant number of chemical fertilizers were sprayed on farms in an 
effort to increase sorghum productivity. Numerous environmental problems 

are brought on by the overuse of chemical fertilizers, particularly nitrogen 

fertilizers. The crop will not receive the nutrients it needs if chemical 

fertilizers are applied, and the fertility and health of the soil will be harmed. 

These days, organic agriculture is a modern farming technique created to 
lessen and eradicate the harmful impacts of synthetic fertilizers on the 

environment and human health. Compared to chemical fertilizers, organic 

fertilizers are generally more affordable and readily available from local 
sources. An agricultural system that maintains the health of various soil 

types, ecosystems, and human populations is organic agriculture. To 

improve the common environment, foster just relationships, and improve 
everyone's quality of life, organic agriculture blends tradition, creativity, 

and science [4].  

One sustainable farming technique that improves soil fertility and quality is 
the use of organic amendments. The precise makeup of organic additions 

greatly influences how they affect the condition of the soil. Supporting 

organic practices contributes to long-term soil health and viability, which 
aligns with the goals of climate-smart and low-input agriculture. In drought, 

it also boosts sorghum yield. The negative impacts of long-term, excessive 

use of inorganic fertilizers on soil quality can be eliminated by employing 

organic fertilizers to boost crop output [5]. 

Organic Approaches to Improve Sorghum 

a) Biochar 

The high-carbon byproduct known as biochar (BC) is created when 

lignocellulosic biomass is pyrolyzed. The oxygen isn't pure, but it might 

increase the availability of nutrients in the soil. Soil structure and water-
holding capacity are due to its high adsorption capacity, high carbon 

content, high porosity, and large number of surface functional groups. 

Recent studies have shown that biochar has a great deal of potential to 
improve composting effectiveness, feedstock humification, and soil 

microbial diversity and activity removing soil contaminants and cutting 
greenhouse gas emissions [6]. Materials such as wood-based goods (such 

as woodchips), plant-based materials (such as leaves, husks, seeds, and 

cobs), and organic industrial wastes (such as sludge and manure) can all be 
used to make biochar. Biochar amendments may improve the soil's ability 

to hold water and change the chemical composition, quantity and activity of 

microbial populations [7]. 
b) Compost       

Compost is a naturally occurring degraded organic substance made from 

food scraps, animal drugs, plant residues, and other biodegradable elements. 
Composting is one of the most effective ways to improve soil quality and 

increase crop yields since it allows organic waste to be disposed of and 

produces compost that can be used as a soil amendment or fertilizer. 
Applying compost improves soil chemistry by stabilizing pH and boosting 

soil fertility by supplying nutrients. Important macro- and micronutrients 

for plants, such as potassium (K), phosphorus (P), and nitrogen (N), are 
found in compost. The majority of these nutrients are in organic, slow-

release forms, which are less likely than inorganic fertilizers to run off and 

contaminate water bodies. Composting improves the availability of 
nutrients for plants by retaining nutrients and maintaining a pH close to 

neutral. It raises the amount of organic carbon in soils by directly providing 

carbon and by making plants more productive. Compost enhances the 
variety and quantity of beneficial soil organisms that consume soil organic 

carbon, which advances soil biology [8].   

c) Biofertilizers  
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Biofertilizers are mixtures of helpful microorganisms such as 
cyanobacteria, fungus, and bacteria.  It increases the availability of nutrients 

that boost water absorption and root growth. Plant and microbial balance 

are closely linked to soil fertility. Biofertilizers are a good way to enhance 
soil microbial status since they promote the natural soil microbiota, which 

affects nutrient accessibility and organic matter decomposition. 

Biofertilizers emerged as possible environmentally acceptable supplements 
for crop growth and plant protection in organic farming. They are an 

alternative of chemical fertilizers and pesticides to improve soil. They can 

be applied to integrated pest and nutrient management techniques and these 
are living organisms that have the ability to colonize roots, increase the 

number of roots, branch out roots and promote growth through both direct 

and indirect means, such as HCN nitrogen fixation and phytohormones. 
Azotobacter are extremely diverse non-symbiotic N2-fixing bacteria that 

are found in soils all over the world. It’s species presence in the soil may 

increase N availability through nitrogen-fixing activities [9]. 
d) Mulching 

Applying materials to the field before, during or shortly after sowing in 

order to support and spread throughout the soil surface is known as 
mulching. These materials include plastic agricultural wastes livestock 

manure, sands pebbles and cement. The main purposes of mulching are to 

reduce water erosion or evaporation, increase soil warmth or the soil's 

capacity to supply water and control weeds. It increases agricultural yield, 

promotes plant development and consumes less water [10]. Mulching has a 

substantial impact on the physical conditions of the soil, including 
regulating soil surface evaporation, altering soil temperature promoting 

water condensation at night as a result of temperature fluctuations. The 

nature and thickness of organic mulches have a significant impact on its 
effectiveness. Mulch acts as a barrier, slowing down the  water  loss from 

the soil and keeping the soil cold in hotter conditions and hotter in colder 

conditions [11]. 
Selection of drought resistant Varieties 

Sorghum is often used for subsistence farming in water-scarce, 

underdeveloped areas of the world due to its exceptional drought tolerance. 
Even though grain sorghum is resistant to the impacts of water stress, certain 

development phases of its life cycle are susceptible to drought stress. In 

situations with low and irregular water supplies, drought-resistant 
genotypes may develop and generate a respectable yield when non-resistant 

genotypes would otherwise fail. The majority of sorghum breeding 

programs often see drought tolerance as a secondary goal. As a result, there 
has been little effort to combine drought tolerance with other traits including 

yield resistance to insect pests and diseases, and yield stability [12]. 

Use of Biopesticide in Organic Farming 

Bio pesticides, which include entomopathogenic viruses, bacteria, fungi, 

nematodes and plant secondary metabolites, are substitutes to chemical 

pesticides and a crucial component of many pest management programs. 
Comparing biopesticides to chemical pesticides reveals significant safety 

advantages. They leave little to no residue behind and dissolve more easily. 

Bio pesticides have several advantages, such as being sustainable, 

producing at a low cost, and leaving no harmful residues. Certain bacteria, 
viruses, and fungi can function as parasitic bio pesticides by infecting and 

ultimately killing pest insects [13]. 

Conclusion  

Organic methods provide a sustainable, economical, and environmentally 

friendly method of producing sorghum, especially in drought-prone areas. 

Using organic amendments such as compost and biochar enhances 
microbial activity, soil fertility and moisture retention. Biofertilizers, such 

as Azotobacter they fix atmospheric nitrogen naturally. They play a vital 

role in lowering the demand for chemical inputs. Additionally, Azotobacter 
improves soil health by encouraging microbial activity and increases plant 

development by producing natural hormones. While mulching conserves 

Soil moisture and reduces water pressure. Selecting sorghum varieties 
resistant to drought increases crop resistance to water stress. In addition to 

lowering dependence on chemical inputs, these organic farming practices 

help smallholder farmers in enhancing soil health, yield and long-term 
production. Using these techniques can result in a more profitable and 

climate-resilient sorghum farming system. 
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