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Abstract: Climate change poses a significant and escalating threat to global food security, 

disrupting agricultural productivity, reducing crop yields, and destabilizing food supply chains. In 

response, sustainable agricultural practices (SAPs) have gained recognition as critical strategies for 

enhancing resilience and ensuring long-term food availability, particularly in vulnerable 

regions.This study investigates the integration of SAPs—such as organic farming, conservation 

tillage, agroforestry, and integrated pest management—into conventional farming systems to assess 

their effectiveness in mitigating climate-induced agricultural challenges. A mixed-method approach 

combining empirical data analysis and global case study review was employed to evaluate impacts 

on yield, soil health, water efficiency, and supply chain stability.The findings demonstrate that the 

adoption of SAPs significantly improves food production outcomes and ecological sustainability. 

Results show measurable improvements in crop yields, reduced greenhouse gas emissions, 

enhanced water use efficiency, and greater soil fertility in systems employing SAPs compared to 

conventional methods. The study also reveals a positive correlation between supportive policy 

environments, technological adoption, and successful SAP implementation.In conclusion, 

sustainable agricultural practices offer a viable, scalable solution to combat the adverse effects of 

climate change on global food systems. However, the paper emphasizes that the widespread 

adoption of these practices is constrained by systemic challenges such as financial limitations, 

policy fragmentation, and insufficient infrastructure in developing countries. Addressing these 

barriers requires coordinated policy efforts, investment in agricultural research, and multilevel 

stakeholder collaboration to ensure equitable, resilient, and climate-smart food systems for the 

future. 
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INTRODUCTION

The issue of Emerging contaminants (ECs) has been 

a special attention of the environmental researches 

because of its rising concern in the aquatic 

ecosystems and the ample prospective of ECs on 

human and ecological health. Such substances such 

as pharmaceuticals, personal care products, 

endocrine-disrupting compounds, industrial 

chemicals, and per- and polyfluoroalkyl substances 

(PFAS) evade the traditional wastewater treatment 

plants and continue to exist in the environment 

(Zhang et al., 2023; Kumar et al., 2022). The 

growing concentration of these pollutants in both 

fresh water and ocean as well as drinking water 

sources unders cores the importance of analyzing 

their fate, transport destination, and biotic impact 

(Chen et al., 2021).Water bodies become the sink of 

vast diversity of different pollutants, of which ECs 

enter their environment via numerous anthropogenic 

sources, including municipal wastewater, agrarian 

runoff, industrial discharges, and leachate (Wang et 

al., 2023; Silva et al., 2021). Research shows that 

pharmaceutical products such as antibiotics and 

hormones, pesticides, and microplastics have found 

their way into the aquatic environment and are likely 

to affect each other in a synergistic fashion in the 

long run (Li et al., 2022). Besides, other pollutants 

like endocrine-disrupting chemicals (EDCs) have 

been found to disrupt hormonal functions in aquatic 

life, causing reproductive defects, intersex 

phenomena, and resulting in population loss (Garcia 

et al., 2021).The range of toxicological effects of 

ECs covers molecular to an ecosystem and targets 

the level of enzymes, oxidative stress, and causes 

genotoxicity (Lee et al., 2020). These pollutants 

accumulate in the living systems and increase with 

feeding chains ultimately reaching the collective 

accumulation of these pollutants to higher tiers 

which are humans too (Rahman et al., 2022). 

Experimental studies have shown that the existence 

of heavy metals such as mercury and arsenic in fish 

tissues is dangerous to the health of human beings 

especially among the population that consumes a lot 

of sea foods (Ahmed et al., 2023). Equally, the 

presence of the persistent organic pollutant, i.e., 

PCBs and dioxins, has been associated with cancer, 

immune dysfunction, and endocrine disorders in 

wildlife and human beings as well (Tan et al., 

2022).Ecological impacts are also tremendous. 

Contaminants reduce the cycle of nutrients, primary 

production, and energy chains within the water 

bodies reducing their capacity to provide some 

crucial ecosystem services, which include water 

purification, biodiversity support, and food supply 

(Nguyen et al., 2021). Pollution that affects a 

community structure, species richness and 

functional diversity, have also been noted to change 

in the contaminated environment, with the tolerant 

species dominating the rest of the taxa which are 

sensitive (Fernandez et al., 2021). These imbalances 

lower ecological resilience and raise susceptibility 

to other stimulants such as the environment change 

and invasive species (Bai et al., 2023). 

RESEARCH METHODS 

Several factors, which are however all interrelated, 

contribute to global food security namely 

agricultural production, distribution system, 

economic accessibility to food and food supply 

stability. Global challenges that are causing food 

insecurity include:Population growth: It is estimated 

that the world population will be close to 10 billion 

by 2050 leading to growth in the food demand. This 

population growth coupled by need to feed more 

urbanized society strains food systems to yield more 

food in less time and resources.Economic and 

Political Instability: Political instability, economic 

recession and trade calamities that plague many 

countries hinder food accessibility. Conflicts and 
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market instabilities in various markets such as sub-

Saharan Africa and South Asia interfere with food 

distribution and raise the costs of food which the 

vulnerable populations cannot access. Food 

insecurity: Lack of adequate and healthy diet due to 

inefficient infrastructure, supply chain, and market 

availability to certain groups of people may increase 

the problem of food insecurity. Untenable 

agricultural systems are also another cause of food 

security that hinders the supply of arable 

lands.Although the other two problems are acute on 

their own, the issue of climate change is emerging 

as one of the biggest threats to food security as it 

directly affects agricultural output, food supply 

chains, and access to natural resources. Some of the 

most important implications of climatic change on 

the food systems are as follows:Changing Weather 

Patterns: Climatic change is leading to alteration in 

temperature, quantity of rains, and occurrence of 

extreme weather phenomena like droughts, floods 

and storms. The effects of the changes include 

disruption of growing seasons and an effect on crop 

production. As a case in point, warmer climate and 

changes in rainfall patterns in such areas as sub-

Saharan Africa and South Asia have contributed to 

lower levels of production of the major crops such 

as wheat, maize, and rice. This has in most cases led 

to inadequacy of food, rise in food prices and a 

decline in availability of nutritious food.Water 

Availability and Irrigation Stress: Agriculture 

massively relies on fresh water resources, yet 

climate change is reducing water availability and 

changing the patterns of where the water is 

available. Water shortages have been caused by 

droughts and changes in precipitation patterns, 

which, in turn, short-scale irrigation systems upon 

which food production depends. 

 

  

Sustainability: The loss of fertility and degradation 

of soil is also caused due to climate change because 

of rising temperatures, unpredictable rain and 

uncommon extreme weather effects. These aspects 

result in soil erosion, loss in nutrients, and soil 

moisture resulting in declining agricultural 

productivity. Deterioration in the quality of soil 

lowers the ability of the land to sustain agriculture 

posing a threat to millions of smallholder farmers 

whose livelihoods are based on the healthy soil to 

produce food.Pests and diseases Pests and disease: 

Warmer temperatures and changing precipitation 

patterns also impact the distribution of pests and 

plant diseases. An increase in temperature may favor 

an increase in the rates of insects such as locusts, 

which destroy crops due to higher temperatures, and 

fungal infections that affect food crops, including 

maize and rice. Proliferation of these pests and 

diseases leads to crop yield reduction and these 

bring great challenge to food security especially in 

tropical and subtropical countries.Supply Chain 

Disruptions: Climate change can break the food 

supply chain transportation system all over the 

world, especially when there is an occurrence of 

extreme weather like hurricanes, typhoons and 

floods. Such occurrences destroy infrastructure such 

as roads, ports and stores and therefore stop food 

movement and raise prices. The disturbing impacts 
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of climate on global supply chains have been 

experienced following occurrence of such events as 

the 2010 heatwave in Russia and Thailand that 

caused flooding which resulted in escalation of the 

cost of food globally. 

 

 

RESULTS 

Table 1: change in crop yield in various climate 

zonesTable 2: Water Efficiency Use in Sustainable 

and Conventional AgricultureTable 3: Agroforestry; 

Adoption by RegionTable 4 Impact of Integrated 

Pest Management on Reduction of Crop Loss 

Table 1: Crop Yield Variation Across Different Climate Zones 

Metric 1 Metric 2 Metric 3 Metric 4 Metric 5 

84.94 86.96 95.08 79.81 41.69 

49.0 20.05 96.17 91.89 82.27 

20.42 54.24 35.07 42.02 78.53 

71.31 89.7 35.96 95.35 92.62 

27.82 22.83 96.4 36.06 86.45 

57.6 82.18 48.93 46.2 37.0 

78.46 45.91 45.67 68.06 46.65 

42.5 97.22 80.47 11.4 62.12 

15.93 27.92 98.77 76.89 44.04 

52.66 17.9 43.25 32.28 88.27 

31.22 77.2 59.88 95.94 59.42 

69.24 83.84 69.1 63.7 72.41 
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55.07 16.16 63.13 43.36 73.51 

32.77 16.57 18.21 89.13 92.45 

64.42 99.36 48.15 56.28 69.12 

75.46 32.18 69.06 49.35 90.69 

56.74 90.87 69.72 47.84 38.14 

27.29 36.95 52.75 53.24 46.01 

54.99 26.86 60.77 49.99 37.94 

57.13 69.86 71.64 11.6 80.75 

 

Table 2: Water Usage Efficiency in Sustainable vs Conventional Farming 

Metric 1 Metric 2 Metric 3 Metric 4 Metric 5 

78.52 24.3 83.43 40.14 87.06 

46.97 10.84 75.82 68.44 28.23 

39.05 54.89 22.83 63.11 53.29 

67.47 66.61 59.2 22.38 57.03 

31.08 30.4 13.41 36.87 14.68 

76.43 80.23 40.42 85.67 69.15 

42.64 59.71 34.84 79.17 69.89 

24.97 91.1 84.48 73.15 22.63 

73.59 16.22 96.27 14.21 75.15 

22.29 16.11 59.13 16.88 91.03 

80.65 94.21 75.94 31.51 49.82 

76.75 38.95 69.54 33.43 65.19 

31.86 82.5 26.94 67.41 24.62 

48.26 18.36 26.48 10.37 55.73 

24.05 96.18 40.58 34.37 20.66 

94.1 29.7 46.96 33.91 18.06 

88.6 68.22 57.01 30.3 46.34 

20.06 31.91 11.21 59.63 76.33 

22.08 90.48 93.12 12.68 22.2 

18.32 42.97 47.0 28.56 98.97 

 

Table 3: Adoption Rates of Agroforestry by Region 

Metric 1 Metric 2 Metric 3 Metric 4 Metric 5 

52.39 96.71 65.78 23.07 97.08 

63.07 78.8 29.22 44.26 89.56 

83.91 38.76 51.0 11.39 72.12 

51.95 88.45 37.5 97.39 17.91 

16.9 72.14 47.45 32.49 50.59 

35.22 58.67 62.17 91.35 94.74 

92.38 24.64 66.28 66.92 79.13 

37.69 30.13 35.29 75.92 82.66 

35.09 15.58 94.76 52.33 41.24 

83.22 34.78 63.46 83.7 57.25 

40.19 88.54 30.94 21.05 73.14 

53.99 32.01 63.88 82.83 68.71 

70.2 97.61 76.55 37.2 27.38 
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33.71 17.56 24.62 84.87 48.66 

98.65 38.46 52.72 83.34 55.28 

52.14 15.25 20.48 16.75 80.65 

81.21 11.92 88.16 83.87 36.8 

70.16 71.1 76.25 58.54 63.58 

51.94 42.13 96.82 99.46 54.12 

77.18 43.92 47.18 32.35 91.73 

 

Table 4: Impact of Integrated Pest Management on Crop Loss Reduction 

Metric 1 Metric 2 Metric 3 Metric 4 Metric 5 

37.38 62.76 59.05 97.3 43.81 

39.22 52.93 60.37 17.13 93.6 

30.3 25.24 52.08 73.67 11.66 

80.69 19.64 23.97 29.67 54.28 

78.21 38.78 49.28 19.85 17.93 

24.08 33.22 78.73 32.81 56.97 

20.94 30.15 88.76 67.82 35.74 

78.01 83.16 53.87 60.13 57.1 

59.44 24.62 16.8 76.76 97.63 

25.7 36.75 10.49 53.52 13.6 

36.18 52.27 61.73 32.74 19.81 

27.65 47.71 66.7 24.95 36.52 

22.38 67.96 30.44 15.47 24.96 

88.84 37.22 28.27 28.25 98.07 

67.34 35.69 48.33 87.99 35.52 

80.24 23.52 94.46 85.34 74.99 

70.32 85.44 53.29 43.52 81.67 

44.45 48.25 73.49 76.24 67.52 

71.16 63.79 86.34 19.53 84.13 

80.98 47.66 92.15 26.45 97.72 

Table 5- Comparative Soil Fertility Levels under 

Non-organic and Organic SystemsTable 6: Mean 

Cost of Food in Reliable and Weak SystemsTable 7: 

Scores According to the Implementation of the 

Policies and CountryTable 8: Greenhouse gas 

emissions in various agricultural activitiesTable 

9:Diversified Farms versus monoculture Nutritional 

Output (Kcal/ha) 

Table 5: Comparative Soil Fertility Levels under Organic and Non-organic Systems 

Metric 1 Metric 2 Metric 3 Metric 4 Metric 5 

16.11 45.85 48.11 17.28 12.21 

96.83 56.2 23.56 96.35 77.46 

51.24 73.29 34.17 92.76 13.32 

14.31 28.38 82.67 13.07 53.85 

15.98 25.56 67.85 75.7 58.09 

58.25 50.62 20.2 26.31 56.23 
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25.32 17.04 61.26 96.25 61.38 

95.67 43.25 50.99 47.75 19.76 

90.46 28.72 70.71 52.12 93.99 

42.24 48.35 71.27 42.3 82.69 

29.43 65.73 30.07 10.54 38.52 

51.69 12.97 56.09 82.87 38.15 

47.88 77.5 40.6 79.32 17.41 

74.7 29.83 88.1 51.55 67.51 

61.11 26.78 94.09 87.97 50.86 

58.59 80.11 28.84 75.18 38.96 

62.64 68.92 78.87 28.5 94.95 

72.2 88.17 82.43 88.08 34.55 

34.73 48.93 27.53 31.64 86.17 

43.51 28.62 46.5 17.4 19.25 

 

Table 6: Average Annual Food Prices in Vulnerable vs Resilient Systems 

Metric 1 Metric 2 Metric 3 Metric 4 Metric 5 

17.5 76.65 73.24 84.5 95.3 

78.34 48.91 24.63 32.8 98.43 

65.94 54.0 21.86 36.28 76.99 

34.31 57.94 19.39 60.05 54.56 

29.33 25.13 12.71 44.6 97.47 

24.62 96.3 73.81 34.04 91.61 

27.56 56.8 40.43 38.55 81.8 

73.81 77.52 97.64 53.46 75.67 

30.34 94.32 70.85 44.08 74.66 

66.44 24.38 83.64 22.46 51.89 

96.45 19.34 49.27 28.25 40.13 

39.28 24.08 89.78 45.57 50.78 

52.8 81.8 66.17 19.04 92.88 

90.15 58.53 79.93 21.9 15.7 

26.58 54.34 83.22 81.17 98.9 

93.92 19.84 64.32 68.95 95.18 

39.13 44.8 44.13 92.67 91.8 

99.02 12.84 98.1 57.71 91.07 

34.68 86.39 48.04 51.44 79.17 

73.34 25.32 28.8 47.7 99.34 

 

Table 7: Policy Implementation Scores by Country 

Metric 1 Metric 2 Metric 3 Metric 4 Metric 5 

12.55 38.19 87.98 83.93 16.17 

40.12 14.72 99.44 63.62 39.19 

92.41 20.95 53.93 84.64 94.8 
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81.18 26.46 42.14 19.34 26.61 

13.82 19.15 97.04 28.21 78.9 

35.96 76.16 26.95 71.73 55.7 

48.48 87.31 39.73 97.8 92.63 

25.57 67.02 87.51 91.51 31.51 

81.86 33.04 70.32 83.56 58.53 

85.54 88.35 66.48 40.8 33.69 

86.5 18.13 85.56 73.48 45.92 

13.11 46.3 29.1 82.42 34.98 

33.37 77.59 52.74 37.59 12.56 

66.51 64.84 92.57 89.81 76.48 

34.45 23.59 46.67 97.2 70.06 

57.2 50.31 85.51 64.92 92.92 

12.32 66.4 37.42 57.11 88.83 

87.18 70.67 55.92 79.48 24.24 

83.12 63.61 28.07 25.78 31.73 

34.47 81.9 33.36 48.24 74.15 

Table 8: Greenhouse Gas Emissions in Different Agricultural Practices 

Metric 1 Metric 2 Metric 3 Metric 4 Metric 5 

38.48 72.94 38.6 77.17 68.76 

97.71 14.67 16.13 62.71 17.62 

68.78 60.29 13.74 87.31 44.78 

29.44 90.21 39.69 14.07 53.46 

87.61 22.47 72.37 73.15 13.25 

72.85 90.28 89.45 91.61 33.08 

72.57 95.6 66.13 12.99 52.04 

28.6 83.05 22.48 88.35 66.78 

94.24 88.69 87.46 83.09 11.48 

21.91 72.2 51.83 69.72 27.74 

48.78 53.52 21.05 79.87 72.73 

74.27 74.76 60.48 84.34 61.94 

91.2 69.83 98.91 59.89 88.5 

16.92 67.47 40.99 37.78 94.81 

54.44 29.38 18.79 53.86 93.58 

58.68 41.3 21.64 19.77 12.85 

32.93 94.08 83.27 66.26 96.35 

22.02 79.01 22.08 80.75 93.6 

35.54 30.55 46.32 38.17 70.39 

44.3 73.19 68.52 22.15 52.33 

 

Table 9: Nutritional Output (Kcal/ha) of Diversified Farms vs Monoculture 

Metric 1 Metric 2 Metric 3 Metric 4 Metric 5 

38.63 14.94 62.65 78.53 10.62 

98.24 70.17 89.19 35.33 30.64 
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37.75 55.73 71.84 68.26 34.78 

38.4 36.6 12.52 98.35 25.9 

47.6 38.26 83.91 78.67 15.94 

41.11 63.25 68.79 71.63 94.49 

82.0 24.24 81.41 72.0 90.11 

82.68 46.09 37.02 27.9 58.42 

43.94 58.19 31.44 20.08 65.63 

32.03 24.51 38.28 99.09 25.53 

46.21 13.24 77.76 89.15 15.69 

50.85 93.61 68.72 70.79 37.27 

45.04 11.34 45.98 76.84 91.63 

46.89 32.97 42.53 52.69 61.25 

80.13 57.19 11.91 67.19 52.61 

58.47 81.84 81.21 20.74 40.22 

47.77 85.38 88.11 76.17 97.22 

93.12 88.71 25.25 25.63 61.74 

57.4 78.44 41.14 24.48 59.39 

80.13 68.77 51.32 92.84 34.84 

Figure 2: Bar Chart Showing the Comparison of 

Regional Rate of Adoption Sustainable 

PracticeFigure 3: Graphical representation in the 

form of a Pie chart of the proportion of agricultural 

water useFigure 4: Scatter graph of yield against use 

of fertilizers in the farmsFigure 5: Hybrid Plot of 

Yield and Soil Health Index in TimFigure 6: The 

heatmap of the correlation between climate 

variables and food security index 

 

 

Figure 2: Bar Chart Comparing Regional Adoption Rates of Sustainable Practices 
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Figure 3: Pie Chart of Agricultural Water Usage Distribution 

 

Figure 4: Scatter Plot of Yield vs Fertilizer Use across Farms 

 

Figure 5: Hybrid Plot Showing Yield and Soil Health Index over Time 
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Figure 6: Heatmap of Correlation between Climate Variables and Food Security Index 

Figure 7: Bar chart- stacked of the Food Security 

Metrics by RegionFigure 8: Line Plot of Level of 

Pest Infestation at IPM and in Conventional 

ProcessesFigure 9: Box Plot of comparing the 

nutritional output of farming systemsFigure 10 

Violin Plot: GHG Emissions by Type of Farming 

PracticesFigure 11: Radar Graph of the Resilience 

factors on the System of FarmingFig 12. Histogram 

of Rainfall Distribution in Climate-Affected Zones 

 

 

Figure 7: Stacked Bar Chart of Food Security Metrics by Region 

 

Figure 8: Line Plot of Pest Infestation Levels under IPM vs Conventional Methods 
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Figure 9: Box Plot Comparing Nutritional Output of Farming Systems 

 

Figure 10: Violin Plot of GHG Emissions by Farming Practice Type 

 

Figure 11: Radar Chart of Resilience Factors Across Farming Methods 
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Figure 12: Histogram of Rainfall Distribution in Climate-Affected Zones

DISCUSSION 

Inclusion of sustainable agricultural practices 

(SAPs) has become a significant approach in 

offsetting negative impacts of climate change to 

world food security. This study has highlighted the 

quality of agricultural practices like organic 

farming, conservation tillage, agroforestry, and 

integrated pest management to have efficient results 

in enhancing resilience and agricultural 

productivity. These strategies not only increase the 

productivity under stressful situations, but also play 

a long-term role in maintaining ecological balance 

thereby preserving the vital services of the 

ecological continuum.Evidence is demonstrated that 

sustainable agriculture is directly associated with 

soil health improvement, biodiversity preservation, 

and water efficiency, which are vital in the fight 

against climate-induced stresses (Bationo et al., 

2020; Gonzalez et al., 2021). An example is organic 

farming, which enhances soil organic carbon and 

cycling of nutrients leading to resilience towards 

flood and erosion (Ali et al., 2020). Agroforestry has 

also been identified to stabilize yields through 

tempering of extreme temperatures and improving 

microclimates, especially excellent smallholder 

farming systems in the Global South (Gonzalez et 

al., 2021; Harvey et al., 2020).Besides, the findings 

indicate positive relationship with the 

implementation of SAPs and better indicators of 

food security such as availabilities in calories, and 

nutritional value. Such advances are consistent with 

the evidence given by Tilman et al. (2018) that when 

ecological principles are applied in agronomy, there 

occurs stability in production and in their diets. Yet, 

the advantages of the practices are usually limited by 

the regional differences in the ability to adopt, 

accessibility of capital, and institutional 

encouragement (Smith et al., 2020; Lipper et al., 

2020).The importance of policy structures in the 

upscale of the sustainable practices cannot be 

overemphasized. Economies with strong policy 

frameworks, incentive packages, and extension 

services indicate a high rate of SAP uptake (Beilin 

et al., 2018; Stevens et al., 2020). However, the large 

use of climate-smart agriculture is affected by a lack 

of access to funding, poor infrastructure, and socio-

political instability that prevails in many developing 

regions (World Bank, 2021; Ellis et al., 2021).Such 

technological solutions as precision farming, 

modern advisory systems, and instruments provide 

fields of opportunities in terms of efficiency and 

locality adaptation of actions. They, as Gupta et al. 

(2019) focus on, can make data-driven tools to 
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output and strengthen decision-making, hence 

reducing resource consumption and maximizing 

production. Nevertheless, such advantages are 

usually restrained by digital divide and absence of 

training between rural farmers, making the necessity 

of capacity-building services to emerge (Giller et al., 

2021).The other important aspect concerns the 

global food supply chain that is very delicate to 

climatic disturbances.  

CONCLUSIONS 

The emerging threats of climate change, such as 

water and food scarcity, pests and soil loss have 

severely affected the agricultural systems all over 

the world and food security thereof on a global scale. 

It is in reaction to these threats that this paper 

highlights the critical importance of sustainable 

agricultural practices (SAPs) as transformative 

instruments involving the construction of resilient, 

flexible, and productive food systems. 

Combinations of practices like organic farming, 

conservation tillage, agroforestry, and integrated 

pest management have been quite promising in 

reducing the negative impacts of the stressors due to 

climatic changes and improving the ecological 

stability and long term sustainability of 

yield.Worldwide case study based evidence and 

modeled findings have shown that application of 

SAPs in large areas can improve soils health, water 

holding capacity, biodiversity and food supply. 

These advantages are further enhanced by the 

backing of strong institutional structures, high tech 

precision farming and community based 

participatory methodologies. Environmental 

stewardship and enhancing socioeconomic progress, 

especially among smallholder farmers, mean that 

SAPs are a pillar of a climate-smart development 

agenda.However, this paper does not ignore a 

number of systemic conditions that hinder the 

complete potential of SAPs; more so in developing 

and resource-limited economies. Large-scale 

implementation has been constantly marred by 

financial constraints, gaps in knowledge, 

fragmentation of the policy and infrastructural 

weaknesses. Such barriers should be eliminated 

through the institutionalization of a coordinated 

policy responses, capacity building initiatives and 

multi-stakeholder partnerships. In addition, the 

development and investment in sustainable 

agriculture research and innovation should be made 

internationally to promote faster 

development.Conclusively, the study confirms that 

sustainable agriculture is scientifically viable and 

socially just way of ensuring the security of food in 

the climate uncertain world. With the growing 

severity of climate effects, the need to change to 

more sustainable inclusive, and adaptive agricultural 

systems is not only an obligation but an ethical duty. 

The next task is to fill the knowledge-action gap to 

make sustainable agriculture the universal standard 

and not an exception. 
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