
Agricultural Science Part A Plant Topics Outline 

• For Regional and Invita0onal Tournaments 

Nutrient cycling in soils 

• Students should know the 16 essen0al elements for plants. 
• Students should know the general func0ons of the following macronutrients in crop 

plants: nitrogen, phosphorus, potassium, calcium, and magnesium. 
• Students should be aware that most essen0al plant nutrients are largely insoluble and 

unavailable unless and un0l mineral weathering and organic maCer decomposi0on takes 
place. 

• Students should be familiar with natural ways that plants get access to nitrogen and 
phosphate. 

• Students should understand the processes of immobiliza0on and mineraliza0on and how 
the nitrogen cycle fits into these processes. 

• What is the difference between a nitrogen source that is quickly available versus one 
that is referred to as slow-release? 

• What is the importance of using legumes in agriculture? 

Ecological func2on of soil invertebrates 

• Soil invertebrates include worms and insects. 
• Understand the role worms in soil play in recycling nutrients, improving soil structure, 

and breakdown environmental pollutants. 
• Understand the role insects play in decomposi0on and soil produc0on. 
• Students should know that beetles are the largest group of insects involved in healthy 

soil ecosystems. They should be familiar with the characteris0cs of the dung beetles life 
cycle that relate to soil quality. 

Plant-associated microbes 

• Plant associated microbes are commonly found in the soil and include bacteria and 
fungi. 

• The most important plant-associated microbes are probably the ones that can fix free 
nitrogen from the air into forms that plants can use. Students should understand the 
nitrogen cycle as it relates to these plant-associated microbes. 

• What role do fungi and bacteria play in soil forma0on, nutrient recycling, and nutrient 
uptake? 

• Students should understand the roles of mycorrhizae and root nodules in plant nutri0on. 



Effect of 2lling on soil chemistry 

• Students should be able to define the term soil and understand that plant need soil for 
water, oxygen, anchorage, and nutrients. 

• Students should know soil air, soil aera0on, and water-logged soils impact plant growth. 
How does 0lling improve each of these situa0ons and improve overall plant growth? 

• Does 0lling posi0vely or nega0vely impact each of the following: nutrient availability, 
weed control, seedbed prepara0on, soil ecosystem. 

Nitrogen and phosphate fer2liza2on 

• Fer0liza0on in agriculture is the prac0ce of adding nutrients to soil or plants for use by 
the plants. 

• What two nutrients are commonly found in agricultural fer0lizers and why? 
• Students should be familiar with the terms fer0lizer grade and fer0lizer number. 
• What doe WIN on a fer0lizer label stand for? 
• Students should be aware of the common commercial fer0lizers such as urea, 

ammonium nitrate, UAN, ammonium sulfate, diammonium phosphate, triple 
superphosphate, and muriate of potash. 

• Students should be able to discuss in general the difference between the type of 
fer0liza0on based upon 0ming (pre-plant, at-plan0ng, and post-emergence. 

• When would you choose water-run fer0lizer applica0on? Foliar fer0lizer applica0on? 
• What types of fer0lizer can be successfully mixed with pes0cides? Why would you chose 

to do this? 

Non- responsive fields 

• Non-responsive fields in agriculture do not show a significant increase in crop yield aSer 
the applica0on of fer0lizer. 

• Non-responsiveness may be related to the fer0lity status of the soil, as soils with high 
fer0lity already have the nutrient levels needed for plants to grow present. 

• Non-responsiveness may also be related to soil health, natural processes such as 
erosion, leaching, or soil compac0on. 

Crop rota2on 

• Crop rota0on is the prac0ce of growing a series of dissimilar types of crops in the same 
space in sequen0al seasons for various benefits. 

• Students should know why growing the same crops in the same site year aSer year is not 
ideal. 

• What are the benefits of crop rota0on? 



• What are some commonly used crop rota0ons? 

Water usage 

• What is irriga0on and why is it oSen needed for agricultural purposes? 
• What general factors will influence the water requirements for a piece of agricultural 

land? 
• Students should know the general characteris0cs of these four methods of irriga0on: 

border (flood), furrow, sprinkler, drip. 
• Students should be able to define these terms as they relate to agriculture and water 

usage: saturated, water holding capacity, field capacity, wil0ng point, turgor, permanent 
wil0ng point, hygroscopic water. 

• Students should be able to calculate the available water if given the field capacity and 
the wil0ng point. 

• How is most irriga0on water obtained? What is a distribu0on system? 
• What common contaminants of irriga0on water are of agricultural concern and why? 
• What is the “feel method” for determining degree of moisture of field capacity? 
• What is a tensiometer and how does it work? 

Pest and plant pathogen management 

• Students should be familiar with the four general types of plant pests (weeds, 
invertebrates, vertebrates, and disease agents). 

• Students should be familiar with some common symptoms of plant pathogens causing 
disease in plants. 

• Students should be able to define the terms stun0ny and chloro0c. 
• What is a disease vector and how can its control help with plant pathogen management? 
• How can quaran0ne be used to control the spread of plant pests and pathogens? 
• If there is an epidemic of a plant disease or pathogen, what is generally done to control 

the further spread? 
• How can crop rota0on be used to aid in the control of plant pests and pathogens? 
• What are some examples of gene0c engineering being used in plant pathogen 

management? 
• Students should be able to define fungicide, bactericide, and adjuvant. 
• Students should be aware of the difference between beneficial and harmful insects as 

they relate to agriculture. 
• Students should understand the four types of insect control (physical, cultural, 

biological, chemical). 
• What is the difference between high and low toxicity as it relates to pes0cide safety? 



• Students should understand the four types of weed control (mechanical, cultural, 
biological, chemical). 

Agricultural runoff 

• Agricultural runoff is the por0on of precipita0on or irriga0on water that flows off a field 
and enters surface streams of water bodies. This is water that flows off the surface of 
the land without sinking into the soil. 

• Agricultural runoff from crop plant fields can be high in nitrogen, phosphorus, and 
various salts present in fer0lizers. Any applied pes0cides may also be present. These 
chemicals can nega0vely impact areas exposed to such runoff. 

• Such runoff usually ends up in local rivers, lakes, streams and wetlands in the 
surrounding watershed. 

• This must be taken into considera0on when using fer0lizers, pes0cide, and irriga0on on 
crop fields. 

Angiosperm development and reproduc2on 

• Students should know the basic requirements for op0mal plant growth (temperature, 
light, moisture/water, carbon dioxide, and nutrients). 

• Why is considering the climate and local weather important when selec0ng the crop 
plants to grow in a specific region? 

• How does light intensity, light quality and light dura0on affect plant growth and 
development? 

• Students should be able to define the terms phototropism and photoperiodism. 
• Students should be able to describe the steps of mitosis. 
• How is the process of mitosis used during a typical crop plant life cycle? 
• Students should know the difference between annuals, biennials, and perennials. 
• What is the difference between primary and secondary growth? 
• What do the terms transplant and hardening off refer to when it comes to crop plants? 
• What are cu[ngs and how are they used in plant propaga0on? 
• Students should understand the basics of fruit and seed produc0on in crop plants. 
• Students should understand the importance of flowers and pollina0on in crop plants. 
• Students should be able to define ovule and zygote as they relate to crop plant 

reproduc0on. 
• How are seeds produced? Why are they referred to as being dormant? 
• Students should know the structure of a typical plant seed. 
• What are some factors that can affect seed germina0on? 

Classical plant breeding 



• Classical plant breeding is the tradi0onal method of developing new plant varie0es 
through controlled cross-pollina0on and selec0on to enhance desirable traits. 

• How is controlled cross-pollina0on performed? 
• What are some examples of desirable plant crop traits that can or have been enhanced 

through the use of classical plant breeding? 
• How did classical plant breeding lead to the development of the first corn hybrids in the 

1920’s? 

Methods of measuring plant and soil health 

• Plant health is a reflec0on of soil health, so tes0ng soil samples regularly is important. 
• Plant health can also be determined by 0ssue tests; however, the results of soil and 

0ssue tests may take a while to get back. 
• Quicker ways to assess plant health include visual inspec0on and plant sap pH 

measurements. 
• What is the normal pH range for the sap of a plant that is healthy? 
• What are some visual cues that tell you a plant is healthy? Unhealthy? 
• The degree of layering impacts the proper0es of soil and its ability to be used for crop 

growth. 
• Sandy soils are generally not suitable for most crop plants; however, if it is mixed with 

clay which increases water and nutrient reten0on, some crop growth can be supported. 
• Soils with a high silt content have the highest water holding capacity for plant growth. 
• Soils with some clay do the best at retaining water and nutrients for plants to use. 
• Soil color can be used as an indicator of many soil proper0es including organic maCer 

content and water drainage. Students should know the general meaning of soil that is 
dark brown, gray, yellow, or red. 

• Students should know the basic recommended prac0ces for collec0ng soil samples for 
nutrient tes0ng. 

• Physical inspec0on and soil moisture tes0ng is done first. Then the sample can be 
chemically examined. 

• Common data collected during soil sample tes0ng for crop plant field includes soil pH, 
phosphorus, potassium, and magnesium. 

Measuring crop yield 

• Crop yields can be determined by looking at historical data for a specific field, reviewing 
the Soil Survey Map and Soil Capability Chart, using demonstra0on plots, checking with 
the Farm Service Agency, or experimen0ng with small limited plant of a new crop. 



• The best data on crop yields over 0me would average data over several growing seasons. 
As a second reference point, taking the average of three of the top five growing seasons 
is also useful. 

• For each crop analyzed, the total number of individual plants to be harvested is counted 
and then the total weight of all plants is determined. Crop yield is usually expressed as 
bushels per acre or kilograms per hectare. 

Suggested Resource: 

Na0onal Agriculture Ins0tute. (2015). Just the Facts: Introduc0on to Plant Science.  

hCps://na0onal-ag-ins0tute.org/ 
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