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Note to the learner
This Learner Guide provides a comprehensive overview of the module. It is designed to improve the skills and knowledge of learners, and thus enabling them to effectively and efficiently complete specific tasks.

Purpose
The main focus of learning in this knowledge module is to ensure understanding of tools necessary to adapt farming practices to changing climate conditions. The learning contact time, which is the time that reflects the required duration of enrolment for this module, is at least 6 days. 
 List of Knowledge Topics: 
· KM-08-KT01 	Climate change and its impact on agriculture 	20 
· KM-08-KT02 	Seasonal Changes, Precipitation trends and temperature fluctuations 	20 
· KM08-KT03 	Selecting climate resilient crop varieties 	20 
· KM08-KT04 	Livestock management for climate resilience 	20 
· KM08-KT05 	Climate smart technologies and innovations 	20 


Exemptions
None 

Entry Requirements
NQF Level 4 Qualification with Agriculture Science/Applied Agriculture/Agricultural Technology or related. 

Provider Accreditation Requirements for the Knowledge Module

Physical Requirements
· Classroom with chairs, tables, sufficient lighting and ventilation 
· Whiteboards, data projector and screen Computer, internet access, applicable software. Ablutions facilities. 
· Curriculum Aligned Learning Material 
· Quality Management System  
· Learner Management Information System

Human Resource Requirements:
· Facilitator must hold a minimum of NQF Level 6 qualification in Agriculture with 3 years working experience in Crop and Livestock production environment.

FACILITATOR/LEARNER RATIO   	1:30

Legal Requirements
· CIPC registered entity  
· Valid Tax Compliance pin  
· Infrastructure compliant with OHS Act  
· Display of Labour Laws within the premises 
· Compliant to POPI Act 
· Valid Lease Agreement / Title deed

Venue, Date and Time:
Consult your facilitator should there be any changes to the venue, date and/or time.
  Refer to your timetable

Assessments

The only way to establish whether you are competent and have accomplished the learning outcomes is through continuous assessments. This assessment process involves interpreting evidence about your ability to perform certain tasks. You will be required to perform certain procedures and tasks during the training programmer and will be assessed on them to certify your competence.
This module includes assessments in the form of self-evaluations/activities and exercises. The exercises, activities and self-assessments will be done in pairs, groups or on your own. These exercises/activities or self-assessments (Learner workbook) must be handed to the facilitator. It will be added to your portfolio of evidence, which will be proof signed by your facilitator that you have successfully performed these tasks.

Listen carefully to the instructions of the facilitator and do the given activities in the time given to you.











KM-08-KT01 Climate change and its impact on agriculture.  20%
1. IAC0103 Discuss adapting strategies of farming practices to seasonal changes. 	

Adaptation strategies help farmers cope with seasonal and climate variations:
· Crop Planning: Planting drought-tolerant or early-maturing varieties during dry periods, and adjusting sowing dates to align with rainfall patterns. 
· Water Management: Rainwater harvesting, irrigation scheduling, and soil moisture conservation (mulching, cover crops) ensure consistent water supply. 
· Livestock Management: Rotational grazing, providing shade, adjusting feeding schedules, and supplementary feeding during drought or heat stress. 
· Soil Conservation: Contour farming, cover crops, and minimum tillage protect soil against erosion from heavy rains. 
· Diversification: Growing multiple crops and rearing different livestock species reduces risk if one fails due to seasonal or climate extremes.

2. IAC0104 Explain accessing climate information and resources to make informed decisions about farming practices. 	

Farmers can use climate information to make proactive decisions:
· Weather Forecasts: Daily, weekly, or seasonal forecasts guide planting, irrigation, and harvesting schedules. 
· Agro-Meteorological Services: Resources like the South African Weather Service (SAWS) provide rainfall and temperature maps, drought warnings, and climate trends. 
· Mobile and Digital Tools: Apps, SMS alerts, and online platforms provide real-time weather updates and pest alerts. 
· Local Knowledge: Observing natural indicators (soil moisture, river levels, plant phenology) and consulting neighbouring farmers enhances decision-making. 
· Government and Extension Services: Agricultural advisory services provide information on climate-smart farming practices, risk management, and subsidies for adaptive technologies.
 
KM-08-KT02 Seasonal Changes, Precipitation trends and temperature fluctuations. 20% 
1. IAC0201 Explain the concept of seasons and how they affect agricultural activities. 

Seasons are periods of the year characterized by specific weather patterns, including temperature, rainfall, and daylight duration. In agriculture, seasons dictate the timing of planting, crop growth, harvesting, and livestock management. For example, in South Africa, the summer season (November to March) is generally associated with higher rainfall in the eastern and central regions, making it suitable for maize, sugarcane, and pasture growth. Winter (May to August), with cooler temperatures and lower rainfall in many regions, is ideal for wheat, barley, and certain vegetables. Understanding seasonal patterns allows farmers to plan crop calendars, optimize irrigation, schedule fertilization, and manage grazing rotations for livestock.
	
2. IAC0202 Describe the difference between climate and weather. 	

· Weather refers to short-term atmospheric conditions, such as daily temperature, rainfall, humidity, and wind. For example, a sudden thunderstorm or a hot sunny day is considered weather. 
· Climate is the long-term average of weather patterns over a period of years, including seasonal trends and extremes. Climate determines what crops and livestock can thrive in a region over time.

3. IAC0203 Discuss the concept of seasonal crops and how they vary by season. 	

Seasonal crops are crops that grow best during specific seasons due to their temperature, water, and daylight requirements. For example:
· Summer crops: Maize, sunflower, sorghum, and sugarcane thrive during warmer and wetter months. 
· Winter crops: Wheat, barley, and certain brassicas perform better in cooler, drier months. 
· Short-season or multi-season crops: Some vegetables and legumes can be grown in multiple seasons with proper irrigation and management.

KM-08-KT03 Selecting climate resilient crop varieties 20% 	
1. IAC0302 Describe the traits that make a crop more resilient to climate change. 

Crops resilient to climate change possess traits that allow them to withstand environmental stressors such as drought, heat, flooding, and pests. Key resilience traits include:
· Drought Tolerance: Ability to maintain growth and productivity under water-limited conditions. 
· Heat Tolerance: Maintains reproductive development and grain/fruit quality during high temperatures. 
· Flood or Waterlogging Tolerance: Survives short periods of excessive rainfall or standing water. 
· Pest and Disease Resistance: Reduces crop losses caused by emerging pests and pathogens favoured by changing climates. 
· Rapid Maturity or Short Growth Cycle: Allows crops to complete their lifecycle before extreme conditions occur. 
· Nutrient Efficiency: Ability to grow in soils with low fertility, reducing dependence on fertilizers.
	
2. IAC0303 Discuss selection of crops and varieties that are well-suited to local climate conditions. 

Selecting crops and varieties for local climate conditions involves understanding regional climate patterns, soil types, and seasonal changes. Steps include:
1. Assess Local Climate: Consider rainfall, temperature ranges, frost periods, and seasonal variability. 
2. Identify Suitable Crop Species: Choose crops historically successful in the region and compatible with soil and water availability. 
3. Select Appropriate Varieties: Within each crop, choose varieties with traits matching local conditions—drought-resistant, early-maturing, or pest-resistant. 
4. Consider Market and Nutrition Needs: Ensure selected crops meet consumer demand, market trends, and farm income goals.

KM-08-KT04 Livestock management for climate resilience 20%	
1. IAC0401 Explain the impact of climate change on livestock production. 

Climate change affects livestock production through higher temperatures, altered rainfall patterns, and increased frequency of extreme weather events. These changes impact animal health, growth, and productivity:
· Heat Stress: Elevated temperatures reduce feed intake, weight gain, milk production, and reproductive performance. Animals may also show behavioral changes such as excessive panting or reduced activity. 
· Water Scarcity: Droughts or erratic rainfall limit water availability for drinking and cooling, affecting livestock hydration and overall health. 
· Disease and Parasite Pressure: Warmer and wetter conditions can increase the prevalence of ticks, flies, and pathogens, leading to higher disease risk. 
· Pasture and Forage Decline: Reduced rainfall and higher temperatures lower pasture quality and quantity, limiting feed availability.
	 
2. IAC0402 Describe how to select livestock breeds that are well-suited to local climate conditions. 

Choosing breeds adapted to the local environment is critical for resilience and productivity. Factors to consider include:
· Heat Tolerance: Breeds like Nguni cattle in South Africa perform well under high temperatures. 
· Drought Resistance: Breeds that require less water or can thrive on lower-quality forage reduce feed and water pressures. 
· Disease Resistance: Local or indigenous breeds often have better natural resistance to regional diseases and parasites. 
· Growth and Production Goals: While resilient breeds may grow slower than exotic breeds, their overall survival and reduced input needs make them more profitable under harsh conditions.
	
KM-08-KT05 Climate smart technologies and innovations 20% 	
1. IAC0503 Discuss the benefits of using smart irrigation systems in agriculture. 

Smart irrigation systems use sensors, timers, and automation to optimize water usage:
· Uses: Soil moisture sensors, automated sprinklers, drip irrigation with timers. 
· Benefits: 
· Conserves water by supplying the right amount at the right time. 
· Reduces labour costs and manual intervention. 
· Improves crop growth and yields by maintaining optimal moisture levels. 
· Minimizes nutrient leaching and environmental impact. 
· Helps farmers adapt to changing rainfall patterns and droughts.
	
2. IAC0504 Explain how biogas and renewable energy technologies can benefit agricultural practices. 

Biogas and other renewable energy technologies convert farm waste into usable energy:
· Biogas Systems: Convert livestock manure, crop residues, and organic waste into methane for cooking, heating, or electricity generation. 
· Solar and Wind Energy: Provide power for irrigation pumps, lighting, refrigeration, and farm machinery. 
· Benefits: 
· Reduces energy costs and dependence on fossil fuels. 
· Manure and crop waste are recycled into energy and organic fertilizer, improving soil fertility. 
· Contributes to climate change mitigation by reducing greenhouse gas emissions. 
· Promotes sustainable and environmentally friendly farming practices.
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