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Abstract
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This study examines the impact of artificial

intelligence (Al) technologies on enhancing the agricultural
sector. Al has become a transformative tool in modern

Norhan Yehia

nourhanyah@agr.aun.edu.cg farming, improving productivity, reducing operational

\ t d rti i tal tainability. Th
10.21608/ajabs 2025400 costs, and supporting environmental sustainability. The
575.1010 study reviews major Al applications, including crop yield

prediction, smart irrigation management, image-based
disease detection, and automation using robots and drones.
It also discusses challenges to adoption, such as high costs,
limited digital infrastructure, and the need for farmer
training. A descriptive-analytical approach was employed,
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supported by a survey of farmers and agricultural
technology experts to assess awareness and adoption levels
of Al tools. Results revealed that AI technologies
significantly enhance agricultural performance, explaining
70.6% of its variation. Innovative irrigation management
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was identified as the most influential application, followed
by automation and robotics, emphasizing the role of
modern technology in improving efficiency. The findings
highlight AI as a promising driver of sustainable
agriculture, though broader implementation requires
overcoming cost barriers and increasing awareness of its
benefits. The study recommends enhanced governmental
and private sector collaboration to promote digital
transformation through financial support and specialized
training programs for farmers.
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Item Axis 1 Validity Item Axis 1 Validity Item Axis 2 Validity Item Axis 2 Validity
1 623** 9 .608** 1 T31** 9 T75%*
2 759** 10 615** 2 764** 10 .769**
3 663** 11 697+ 3 .786** 11 .705**
4 .618** 12 .643** 4 619** 12 T37**
5 .603** 13 597> 5 763** 13 J11**
6 637+ 14 .659** 6 736** 14 739%*
7 132** 15 663** 7 T719** 15 .656**
8 154** 16 761** 8 .700** 16 .690**
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Dimension / Axis Cronbach’s Alpha
Crop and Productivity Prediction 0.754
Smart Irrigation Management 0.821
Image Analysis 0.754
Agricultural Automation and Robotics 0.785
Increase in Agricultural Productivity 0.826
Reduction in Operational Costs 0.822
Improved Resource Utilization 0.827
Promotion of Environmental Sustainability 0.800
Use of Artificial Intelligence Technologies 0.913
Enhancement of the Agricultural Sector 0.939
Overall Questionnaire Reliability 0.958
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. . Standard Relative ~ Approval
Dimension / Statement Mean Deviation Weight (%) Level Rank
Crop and Productivity Prediction
Al techr_10_|og|es help accurately predict crop 37005 090914 74,01 High 16
productivity before harvest.
Blg_ data analysis co_ntrlbutes .to improved 42083  0.76019 84.166 Very High 3
agricultural production planning.
Al applu_:atlons provide accurate forecasts of 38438  0.93472 76.876 High 14
weather impact on crops.
Al use enable_s more efficient agrlculf[ural 40260 084541 80.52 High 9
decision-making through data analysis.
Smart Irrigation Management
SmartAI-based_lrrlgatlon systems help reduce 42995 0.83112 85.99 Very High 1
water consumption.
Al technologies help determine optimal
irrigation times based on soil and weather 41823 0.82272 83.646 High 4
data.
Smart irrigation systems provide effective
solutions for water saving and improved crop 4.2995  0.73438 85.99 Very High 2
productivity.
Al can enhance water distribution in 40938  0.84986 81.876 High 6
farmlands based on crop needs.
Image Analysis
Al helps detec_t agrlcultural_dlseases and pests 39505 0.87325 79.01 High 10
early through image analysis.
Al technologles redu_c&_e the need for random 37292 0.93361 74,584 High 15
use of chemical pesticides.
Al systems re_duce pest-related losses through 39193  0.79242 78.386 High 12
predictive insights.
Smart technology provides more efficient
solutions for monitoring crop health and pest 3.9245  0.84088 78.49 High 11
control.
Agricultural Automation and Robotics
Using robots helps reduce the need_ for 38568  1.07563 77 136 High 13
manual labor in agricultural operations.
Drones contribute to improving efficiency in
spraying and agricultural monitoring 4.1563 0.92064 83.126 High 5
operations.
Smart automation reduc_:es the time and effort 40313 073272 80.626 High 8
needed to complete agricultural processes.
Al offers innovative solutions to enhance
agricultural production efficiency using smart 4.0859  0.77521 81.718 High 7
machines.
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Standard Relative ~ Approval

Dimension / Statement Mean Deviation  Weight (%) Level Rank
Increasing Agricultural Productivity
Al cpntrlbut_es to improving a}grlcultural 4013 0.88936 80.26 High 8
quality and increasing crop yields.
Al j[echnologles improve the_ planning of 40469  0.7869 80.938 High 6
agricultural operations for higher productivity.
Al helps optimize fertilizer and nutrient usage .
for better crop results. 3.9818 0.87147 79.636 High 12
Advan_cgd agrlcultura}l.technolog_les enhaqce 39271 08701 78.542 High 15
the efficiency of traditional farming practices.
Reducing Operational Costs
Al technologies reduce operating costs by .
optimizing resource usage. 4.0104 0.76809 80.208 High 9
Agricultural automation reduces reliance on 38698  0.90183 77396 High 16
costly manual labor.
Sma_rt_solutlons h_e!p lower the cost of 3.974 0.8817 79.48 High 13
pesticide and fertilizer usage.
Al j[echnologles reduce waste in the use of 40911  0.82679 81.822 High 3
agricultural resources.
Improving Resource Utilization
AI systems enhanc_e water and fertilizer 4138 074344 82 76 High 5
distribution according to crop needs.
Al te_chnologles provide accurat_e_data on §0|I 3974 089929 79.48 High 14
conditions to support better decision-making.
Al improves energy efficiency in agricultural 40286  0.79929 80.572 High 7
operations.
Big data analysis helps improve strategies for 41875 0.75531 83.75 High 1
agricultural land use.
Promoting Environmental Sustainability
Al helps reduce the negative environmental
impacts of agriculture by managing resources 3.9844  0.83009 79.688 High 11
effectively.
Al tephnologles improve sustainable farming 40911 076784 81.822 High 4
practices.
Smar'g system§ r-educe the nged for excessive 39974  0.8063 79.948 High 10
chemical pesticide and fertilizer use.
Al technologies support eco-friendly and 40859 079844 81718 High 5

sustainable agricultural methods.
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Dimension / Axis

Crop and Productivity Prediction
Smart Irrigation Management
Image Analysis

Reduction in Operational Costs
Improved Resource Utilization

Agricultural Automation and Robotics
Increase in Agricultural Productivity

Promoting Environmental Sustainability — 4.0397
Use of Artificial Intelligence Technologies 4.0192
Enhancement of the Agricultural Sector

Mean Standard Deviation
3.9447 0.65589
4.2188 0.65412
3.8809 0.65334
4.0326 0.69118
3.9922 0.69331
3.9863 0.68291
4.0820 0.65070

0.63299
0.56325
4.0251 0.59776
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Source of  Sum of Degrees of Mean Adjusted F-test Sig. (p-
. Freedom R?

Variance  Squares (df) Square R2 Value value)
Regression 96.616 4 24.154 0.840a0.706 0.703 227.516 0.000b
Residual 40.236 379 0.106
Total 136.852 383
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Dimension (Independent Variable) Beta (p) t-value Sig. (p-value) Significance Level

(Constant) 0.425
Crop and Productivity Prediction 0.114
Smart Irrigation Management 0.305
Image Analysis 0.216

Agricultural Automation and Robotics 0.254

3.521 0.000 Significant
2.879 0.004 Significant
8.254 0.000 Significant
5.914 0.000 Significant
7.491 0.000 Significant
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