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1.4 genetic (internal) and environmental (external) factors 

 Genetic factors (internal) and environmental factors (external) are two major 

categories that influence the growth, development, and characteristics of living 

organisms, including plants. These factors play crucial roles in determining the 

traits of crops, their adaptability to specific conditions, and their overall 

performance. Let's explore each category in more detail: 

Genetic Factors (Internal): 

Genetic Variation: 

Intraspecific Diversity: Differences in genetic makeup within a single species, 

providing the basis for traits like resistance to pests or diseases. 

Genotype: 

Inherited Traits: Characteristics passed down from one generation to the next 

through genetic material (DNA). These traits include growth patterns, flowering 

time, and response to stress. 

Biotechnology and Genetic Modification: 

GMOs (Genetically Modified Organisms): Crops engineered for specific traits, 

such as resistance to pests, diseases, or tolerance to environmental stress. 

Breeding Programs: 

Selective Breeding: Traditional method involving the controlled mating of plants 

with desired traits to improve the overall genetic makeup. 

Hybridization: Crossing different varieties to produce hybrids with desirable 

characteristics. 
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Genetic Diversity Conservation: 

Seed Banks: Preserving a diverse range of plant genetic material for future use and 

to safeguard against genetic erosion. 

Epigenetics: 

Non-Genetic Inheritance: Changes in gene activity without alterations in the 

underlying DNA sequence, influenced by environmental factors. 

Environmental Factors (External): 

Climate: 

Temperature: Impacts plant metabolism, growth rates, and developmental 

processes. 

Photoperiod: Day length influences flowering and other developmental stages. 

Precipitation: Adequate water availability is crucial for plant growth and 

development. 

Soil Conditions: 

Nutrient Availability: Soil composition and fertility influence nutrient uptake by 

plants. 

pH Level: Soil acidity or alkalinity affects nutrient solubility. 

Water Availability: 

Irrigation: The timing and amount of water supplied can influence plant growth 

and yield. 
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Water Quality: Impurities in water can affect soil and plant health. 

Light and Radiation: 

Sunlight: Essential for photosynthesis and overall plant energy. 

Quality and Quantity of Light: Different plants have varying light requirements 

for optimal growth. 

Biotic Factors: 

Pests and Diseases: Insects, fungi, bacteria, and viruses can impact plant health 

and yield. 

Competition: Interactions with other plants for resources like water, nutrients, and 

sunlight. 

Topography and Altitude: 

 

Elevation: Altitude can affect temperature, atmospheric pressure, and oxygen 

levels. 

Slope and Aspect: Influence water drainage and sunlight exposure. 

Human Management Practices: 

Cultivation Techniques: Crop rotation, intercropping, and other practices 

influence plant growth. 

Fertilization: Application of fertilizers to supplement nutrient levels in the soil. 
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Land Use and Land Cover Changes: 

Urbanization and Deforestation: Alterations in land use patterns can impact local 

climates and ecosystems. 

Global Climate Change: 

Altered Weather Patterns: Changes in temperature, precipitation, and extreme 

weather events impact crop suitability and productivity. 

Carbon Dioxide Levels: Elevated CO2 levels can affect photosynthesis and plant 

growth. 

Understanding the intricate interplay between genetic and environmental factors is 

essential for crop scientists, agronomists, and farmers. Sustainable and resilient 

agricultural systems often involve optimizing both genetic potential and 

environmental conditions to achieve the best crop outcomes. Advances in 

biotechnology, precision agriculture, and climate-smart practices contribute to this 

integrated approach in modern agriculture. In the realm of genetic factors, ongoing 

advancements in biotechnology offer powerful tools for crop improvement. 

Genetic engineering techniques, such as CRISPR-Cas9, allow scientists to 

precisely modify specific genes in a plant's DNA, offering targeted enhancements 

in traits like disease resistance, drought tolerance, and nutritional content. These 

technologies provide opportunities to develop crops that can thrive in challenging 

environmental conditions, ultimately contributing to global food security. 

Additionally, efforts to conserve and utilize genetic diversity, often housed in seed 

banks, contribute to the resilience of agriculture by preserving a rich array of 

genetic resources that can be tapped into for future breeding programs. 
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On the environmental front, climate change poses a significant challenge to crop 

production. Shifts in temperature, altered precipitation patterns, and an increase in 

extreme weather events can disrupt traditional growing seasons and impact the 

geographical distribution of crops. Moreover, changes in pest and disease 

dynamics, influenced by shifting climates, require adaptive strategies. Sustainable 

agricultural practices, such as agroecology and precision farming, aim to mitigate 

environmental stressors while optimizing resource use. Conservation measures to 

protect soil health, water resources, and biodiversity are integral components of 

environmentally conscious farming, ensuring that the delicate balance between 

genetic potential and external conditions is maintained for long-term agricultural 

sustainability. 
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