Demonstrate understanding of how management practices influence plant growth and development in NZ commercial production scheme  

Duration: 5-6 weeks
	Essence statement:
	Using science knowledge and skills to be able to make informed decisions that enhance and sustain plants for any primary production.

	Big Picture: 


	New Zealand is a country whose wealth depends mainly on the animal and plant products derived from its primary production.  Producers need to have an understanding of plant science to ensure present and future primary production.

The following are important ideas within the Big Picture:

· Apply plant science knowledge and concepts to the primary industry.
· Using knowledge and skills to understand the difference between the plant species in terms of their classification, morphology, development, and responses to the environment and how these adaptions make them successful as crop species.
· Apply knowledge of plant biology to meet producer needs, resolve their issues, and develop new technologies.

	Principles:


	Coherence: Creating links between knowledge and skills gained within the plant science unit and the primary industry.

Future Focus: Sustainability and conservation management decisions that allow producers to enhance and sustain plants for primary production.

	Values: 


	Ecological sustainability, which includes care for the environment.

Community and participation for the common good.

	Key Competencies: 


	Thinking: Make sense of information, develop understanding, make decisions, and reflect on learning.
Using language, symbols, and text: To access and communicate information and to communicate this information with others.

	New Zealand Curriculum Links.
	

	Science Curriculum Level 7:

	· Living World: 

Life processes, ecology & evolution 
	· Understand the relationship between organisms and their environment.

· Explore the diverse ways in which animals and plants carry out life processes.

	· Nature of Science:

Investigating in Science
	Develop and carry out investigations that extend their science knowledge, including developing their understanding of the relationship between investigations and scientific theories and models. 

	Agricultural and Horticultural Science Curriculum Level 7:

	· Contextual Strand: Life Processes  
	Learning Objective 2: Examine how scientific and technological principles are applied to management practices used in primary production.

	· Contextual Strand: Markets 
	Learning Objective 1:  Examine how scientific and technological principles are applied to the life processes of plants and/or livestock in order to shape the attributes of primary products for specified markets.


References: Temperate and Subtropical Fruit Production. David Jackson. 

	Depth of coverage.
	Specific Learning Outcomes
Students understand:
	Learning Activities.
	Resources.

	What’s The Big Picture?
· Why do producers choose the plants that they do?
· Using knowledge and skills to understand the difference between the plant species in terms of their classification, morphology, development, and responses to the environment and how these adaptions make them successful as crop species.
· Exotic plants are the basis of our wealth. 64% of NZ’s land-based exports came from primary industries which are almost totally based on exotic plant species.
	· Why are agricultural or horticultural plants important to the primary industry? 


	Possible brainstorming ideas may include.

· Why are plants important to the primary industry?

· How does understanding their structure, form and function improve primary production, meet producer and customer needs?
· What is the role of plant biology in agribusiness?
· PPT pg. 2.  
	· Poster paper.

· Pens.
· Make resource that gives diversity of climate, soil conditions and plant type mix and match - a one period lesson this is a scene setter activity.
· Plant Biology Glossary of Terms

· PPT DUO MP influence plant growth - Taxonomy to Plant Development pg. 2.

	Important Plants for New Zealand.

Pasture plants 

· Grasses - Gramineae family e.g., ryegrasses, fescue, cocksfoot, timothy.

· Herbage, forage, and legumes such as white clover, lucerne, lotus.

· Brassica species e.g., kale, Chou Moellier, rape, turnips, swedes.

· Pasture herbs e.g., chicory, plantain. 

Forestry Crops.

· Pinus radiata, Douglas fir, eucalypt, blackwood.

Grain and seed plants

· Cereal species e.g., oats, barley, wheat, maize

· Brassica species e.g., oil seed rape.

· Pulse species e.g., peas, beans, and linseed.

· Herbage, forage, and vegetable crops e.g., white clover, ryegrass, maize which are grown as annuals to harvest the seed. 

· Energy species e.g., maize for ethanol. 

Fruit plants

· Temperate e.g., grapes, stone fruit, pip fruit, berry fruit, persimmons, walnuts

· Sub temperate e.g., kiwifruit, feijoas, passionfruit, tamarillos, macadamias, citrus.

Vegetable plants

· Squash, potatoes, onions, greens (lettuce, cauliflower, broccoli), asparagus, carrots, process vegetables (peas, beans, potatoes, covered crops (capsicums, tomatoes).

Flower - bulbs, tubers, corms, seeds 

· Orchids, lilium, sandersonia, tulips, seeds.
	· What are agricultural or horticultural plants?

· What are these plants used for?

· The difference between the agricultural or horticultural species. 

· The classification of different agricultural or horticultural species. 

· Knowledge of the role of plants in an agribusiness context.

	· Why are these plants important to New Zealand primary industries?  

· Explain the differences between the different horticultural species. 
· Read The Sweet Conversion. 

· PPT pg. 3-7.  
	· PPT DUO MP influence plant growth - Taxonomy to Plant Development pg. 3-7.
· The Sweet Conversion.

	Plant Taxonomy and Classification. 

· Principles of classification 
· Naming of cultivated plants – the binomial system.
· Seed bearing plants
· Gymnosperms (conifers)
· Angiosperms (flowering plants)
	· Names & characteristics of each of the groups of the Plant Kingdom. 

· Classification of a group of plants. 
· Importance of plant classification to businesses.
	· Bring some fruit, grasses or vegetables and students to determine what classification they are. 

· Notemaker pgs. 48 – 52.
· Read ‘The importance of Plant Classification in Agribusiness’. 
· Watch video clip on Origin and Diversity In Plants http://www.classroomvideo.co.uk/secondary-schools/origin-and-diversity-in-plants.html
· PPT pg. 8-18.  
	· PPT DUO MP influence plant growth - Taxonomy to Plant Development pg. 8-18.

· The Life of Plants pg. 4, 5, 99-101.

· Life Science pgs. 6-8, 11-15.

· Biology Year 12 Write on Notes, Meg Bailey, (2000) pg. 1-2.

· Biology Year 12 Notemaker (2001 Pathfinder, T. Mander) pgs. 48-52.
· The importance of Plant Classification in Agribusiness.
· Origin and Diversity In Plants http://www.classroomvideo.co.uk/secondary-schools/origin-and-diversity-in-plants.html

	Plant growth  

· Plant Growth - an increase in size / dry matter / mass.

· Flowering plants

· Dicotyledonous plants

· Monocotyledonous plants
· Annual, biennials, perennials

· Seasonal growth patterns

· Growth habit

· Habitat

· Climatic zones

· Species selection
	· Plant growth

· The diff between the crop species in terms of growth patterns. 
· The variety of flowering plants.
· The diff between monocots & dicots.
	· Using grass species, explain the difference between warm season perennial, year-long green perennial, cool-season perennial, warm-season annual and cool-season annual grasses.
· Comparison of monocots & dicots - Senior Australian Agriculture pg. 218 - 210.
· Read ‘The variety of flowering plants’. 
· PPT pg. 19-31.
· Enterprising Agriculture pg. 290 – 296. 

· Plant Form and Function Glossary. 
	· Enterprising Agriculture 

· 19121 module booklet.

· The Life of Plants pg. 8 – 9, 61

· Senior Australian Agriculture.

· PPT DUO MP influence plant growth - Taxonomy to Plant Development pg. 19-31.

· Dynamic Agriculture Yrs. 11-12. 3rd Ed. Pg. 269-270. 

· Plant Form & Function Glossary.


	Plant morphology 

· Stems and stem modifications (runners e.g., subterranean clover; stolons e.g., strawberry; food reserves)  

· Roots, root modifications and hypocotyls (adventitious roots e.g., tomatoes; food reserves e.g., fodder beet, turnips, swedes; root nodules and symbiotic e.g., legumes; extra supporting roots e.g., maize)

· Leaves and leaf modifications (simple, compound e.g., clover; palmate; pinnate; trifoliate e.g., clover; stipules e.g., clover; leaf shapes; leaf margins; leaf apices; leaf bases; leaf arrangement – alternate e.g., lupins, opposite, whorled;)

· Buds – types, e.g., axillary buds.
· Flowers – (formations, types, number of sepals, petals, anthers, and carpels). 
· Fruits – types, fleshy and dry fruits
· Seeds – monocots and dicots
	· The difference between the plant species in terms of their morphology & how these adaptions make them successful as crop species. 
· How plants have adapted to human intervention, e.g. using them for grazing.
· How knowing about plant morphology affects the agribusiness.  
	· Do questions pg. 11 of The Life of Plants pg. 4 – 5
· Do Plant processes sheet
· Do Plant parts and their function sheet.
· The anatomy of leaves, stems, roots, and flowers. Senior Australian Agriculture pg. 219 - 221.
· PPT pg. 32-53.

· Use Plant Structures Prep book as prep homework.
· The structure of leaves w/s.

· Go over how buds influence growth. 

· Go over Flowering Plants Notes PPT.
· Photosynthesis and Respiration PPT.

· Overview of the influence of growing factors on processes involved in plant growth and production
· Plant crossword. 
· Know your flower shapes sheet. 

· Plant Form & Function workbook pgs. 1-13. 

· Dynamic Agriculture Years 11-12 pgs. 258-273.

· Feijoa worksheet. 
	· Plant Morphology book.

· The Life of Plants.
· Senior Australian Agriculture.

· PPT DUO MP influence plant growth - Taxonomy to Plant Development pg. 32-53.

· Temperate and Subtropical Fruit Production Chapter 3 

· Plant Structure Prep Book. 
· The structure of leaves w/s  
· Plant crossword. 
· Know your flower shape sheet.

· Plant processes sheet

· Plant parts & their function sheet

· Plant Form and Function pgs. 1-13.

· Photosynthesis & Respiration PPT.

· Plant Processes PPT. 

· Feijoa worksheet.

	Plant Development

· Plant Development - physiological changes associated with growth through to maturity.
· Plant growth is identified in terms of stages (vegetative, reproductive, regrowth), sequence, and seasonal responses.
· Plant tissue types in relation to growth (meristematic, vascular, dermal, and ground).

· Factors controlling shoot growth, apical dominance.
· Crop growth rate

· Flower initiation – factors affecting, biennial bearing, 

· Fruit growth – factors affecting 

· Fruit set

· Fruit maturation – factors determining maturity.
	· Plant development

· The difference between the plant species in terms of their development & how these adaptions make them successful as crop species.

· When the best time is to harvest for different plant species?

· The role of plant development in businesses.
	· PPT pg. 54-77

· Plant Form and Function workbook pgs. 14-23. 

· Look for plants in the juvenile and adult leaf form. 

· Questions from Biology Year 12 Write on Notes pg. 101 and 157.

· Demonstrate apical dominance by observing the result of pinching out the apical bud in plants e.g., coleus.

· What triggers the reproductive phase?
· Crossword for plant biology. 
· Look at Plant Structure and Function sheet. 

· Look at Plant growth. 

· Go through Fruit Ripening. 

· I have, who has plants game. 

· Do Quizlet – Type of plant tissue. https://quizlet.com/ca/174863534/types-of-plant-tissues-flash-cards/
	· The Life of Plants pg. 67 - 76

· Senior Australian Agriculture pg. 198, 210–212, 225–226.

· Principles of Horticulture Ch. 5.

· Biology Yr 12 Write on Notes, M. Bailey, (2000) pg. 97–101, 151–157.

· Temperate & Subtropical Fruit Production Ch. 3, 4 & 6.

· PPT DUO MP influence plant growth - Taxonomy to Plant Development pg. 54-77.

· Dynamic Ag Yrs. 11-12. 3rd Ed. Pg. 276-281. 
· Fruit Ripening

	Impact on quality, quantity, timing, and economics of production. 

· How does it impact on plant production?   

· Explain why plant production is important for increasing crop returns.
	· What is quantity, quality, economics of production and timing?
	· Students list & explain the benefits of high plant growth rates.

· Discussion of the benefits of having plant production attaining target yields earlier or in less time.  Financial benefits of greater yields of ‘harvested’ crops. 

· Discuss Background Colour Swatch for Gala and Royal Gala apples. Relate this is quality, colour, and ripening.  
· Discuss Starch Pattern Index for Apples poster. Relate this to quality, ripening and harvest. 
	· Background Colour Swatch for Gala and Royal Gala apples.
· Starch Pattern Index for Apples poster.

	Plant Management Practices.
· What management practices can be used to achieve maximum plant growth? 
	· Plant management practices.
	Brainstorm 
· How farmers can increase production by modifying plant growth & development.  

· Different management practices that could be utilised. 
	

	Site Selection. 

· Climate

· Topography/Aspect

· Soil type

· Fertility / nutrient availability 

Site Establishment. 

· Orientation of permanent crops, i.e., North – South for maximising sun exposure.

· Soil preparation, e.g., mounding prior to planting for onions, potatoes, and tomatoes.

· Base fertilisers (nutrition) prior to planting.

· Irrigation system set up.

· Soil pH, liming of soil.

Impacts on growth and development 

· Timing of production – optimum conditions ensure short time to maturity or ripening. 

· Volume of production – optimum conditions ensure higher volumes of fruit. 

· Quality of production – optimum conditions ensure higher volumes of higher quality fruit. 
	· Site selection

· Topography & microclimates.

Aspect.

· Soil type and fertility. 

· Site establishment.

· Orientation.

· Soil preparation.
	· Read Site Evaluation.

· Topography & microclimates notes. 

· Topographical factors which affect plant growth sheet.
· PPT pg. 2-3.
	· Site Evaluation.

· Topography & microclimates notes. 

· Topographical factors which affect plant growth sheet.
· PPT DUO MP Influence plant growth – Management Practices pg. 2-3.

	Selection of Breeds, Varieties and Cultivars. 

· Aim - To choose a breed, variety or cultivar which will produce the required quality, with a good yield, at the right time, to ensure good returns to the growers

· Types - Artificial (genetic engineering) or Managed (selective breeding).
· Selection of breeds or cultivars
· F1 hybrids 
· Pedigree breeding
· Hardiness or adaptations to particular conditions

· Disease resistance
· Polyploids
· Mutations
Impacts on growth and development 

· Timing of production – earlier maturing varieties ensure shorter time to market. 

· Volume of production – higher fruit setting varieties ensure higher volumes of fruit. 

· Quality of production – varieties that meet the quality requirements such as size ensure higher volumes of higher quality fruit to market. 
	· Cultivars.
· Plant breeding.
· F1 hybrids 
· Pedigree breeding
· Hardiness or adaptations to particular conditions

· Disease resistance
· Polyploids
· Mutations 
	· PPT pgs. 4-10.

· Do Varieties – activity on grapes. 

· Read and do pgs. 284-293 of Dynamic Agriculture Years 11-12. 

· Plant tissue culture.

· Show poster on flavour of apples.

· Read 

· Plant breeding. 

· ‘How well do your apple varieties perform?’

· The selection of apple rootstocks https://www.waimeanurseries.co.nz/how-to-guide/about-apple-rootstocks/ 
· Cosmic launch of new apple variety.

· Luscious new apricot varieties on the way.
· Zespri Red

· Watch 
· https://www.ruraldelivery.net.nz/stories/Aspara-Pacific
· The Hot Climate Programme https://www.youtube.com/watch?v=vE4M9tfCcz0 

· Watch Breeding red apples – Science Learning Hub. Articles

· https://www.sciencelearn.org.nz/resources/839-breeding-red-fleshed-apples-introduction
· https://www.sciencelearn.org.nz/resources/844-breeding-a-new-apple-cultivar
· https://www.sciencelearn.org.nz/resources/847-genetic-information-and-apple-breeding
· https://www.sciencelearn.org.nz/resources/841-why-breed-a-red-fleshed-apple
· https://www.sciencelearn.org.nz/resources/849-discovering-what-controls-apple-flesh-colour
· https://www.sciencelearn.org.nz/resources/851-consumer-and-sensory-science-in-plant-breeding
· https://www.sciencelearn.org.nz/resources/854-commercialising-a-new-apple-variety
· https://www.sciencelearn.org.nz/resources/2616-genetically-modified-foods-a-socio-scientific-issue
Videos
· https://www.sciencelearn.org.nz/videos/437-what-controls-apple-flesh-colour
· https://www.sciencelearn.org.nz/videos/435-dna-markers-and-apple-breeding
· https://www.sciencelearn.org.nz/videos/426-breeding-a-new-apple-cultivar
· https://www.sciencelearn.org.nz/videos/446-ensuring-a-quality-product
· https://www.sciencelearn.org.nz/videos/438-consumer-science-and-plant-breeding
· https://www.sciencelearn.org.nz/videos/429-cross-pollinating-apples
	· Plant breeding.

· How well do your apple varieties perform?

· PPT DUO MP Influence plant growth – Management Practices pg. 4-10.
· Varieties – activity on grapes. 

· Pgs. 284-293 of Dynamic Agriculture Years 11-12. 

· Luscious new apricot varieties on the way.
· Zespri Red

· Poster on flavour of apples.

· https://www.waimeanurseries.co.nz/how-to-guide/about-apple-rootstocks/

	Important species or cultivars.
· How do plant adaptions make them important as crop species?
· Why do producers choose the plants that they do? Other reasons – effluent / nutrient management e.g. maize use in dairy systems – deep rooting systems, high N utilisation.  
· What is the science that supports the financial decision? 
· How do producers get there?

· Compare and contrast the benefits, risks, advantages, and disadvantages of using particular plants species or cultivars in an agribusiness. 
	· How do plant adaptions make them important as crop species?
· Species selection
	· Using pasture species why do farmers use the species that they do?  What are the benefits & risk?  If they used different plant species, what affect would it have on their business?

· Do a cost analysis of different plants used in an agribusiness.

· What changes & why in the cultivars of cereals e.g., wheat, have occur over the last hundred years in New Zealand? See New Zealand Agriculture Ch. 12. 
· New Zealand specialises in proprietary cultivars, endophytes, & hybrid seed production. Why? 
· What changes in cultivars is New Zealand likely to see in the future?
· Explain the purpose of the Seed Crop Isolation Distance system?  
· Watch Svalbard food-preservation time capsule for the future https://www.youtube.com/watch?v=uAl8dSpkNWs 

· There has been an increase in protein consumption. What crops could be grown to achieve this? Soybean, fab bean, & wheat.
	· Pages2-6_from_2005_Vol8_No1[1]
· http://www.pmcsa.org.nz/a-hidden-science-that-protects-new-zealand%E2%80%99s-primary-industries-environment-and-health/#suscep
· http://www.plantandfood.co.nz/ 
· New Zealand Agriculture. An Economic Perspective. Ch. 12 pg. 99-106.

	Plant research 

· New plant species or cultivars are needed to grow the economy or capture opportunities as market demands change.

· What innovations have been utilised in plant science?

· Who carries out research and development? 
· Plant and Food Research - New Zealand plant industries rely on innovation and quality to maintain premiums in the global marketplace. A broad research programme includes breeding new and novel varieties, with a focus on novel colours and flavours to excite consumers, as well as ensuring the industries are sustainable long term by developing tools and techniques to increase yield, minimise inputs and reduce environmental impacts.
	· The need for new plant species or cultivars.
	· Who produces the different cultivars?

· What plant cultivars or industries have been developed in New Zealand?  E.g., feijoa, kiwifruit, tamarillo, Zantesdeschia and Sandersonia. 
· Watch Apple Breeding at Plant and Food research https://www.youtube.com/watch?v=ZJJD-1JQH6I 
· Read 
· http://www.grower2grower.co.nz/news/post/discovery-by-jack-crienen-boosts-high-wire-cultivation-of-cucumbers/ 
· http://www.grower2grower.co.nz/news/post/year-round-asparagus-production/
	· Pages2-6_from_2005_Vol8_No1[1]
· Kiwifruit research – see newspaper article. 

· Monk fruit www.monkfruit.org
· View https://www.ruraldelivery.net.nz/stories/Improving-Hop-Cultivars 


	Time of Sowing and Harvesting.
· Climate - varies throughout the year and how growers need to time the sowing of seasonal crops. 

· Fresh produce – maturity must coincide with consumer demand. 

· Processed crops – maturity must dovetail to factory schedule. 

· Impact of sowing date on maturity date and consequences of failure to meet deadlines.

· The link with consumer demand for the product and the price paid e.g., roses on Valentine’s Day, North Island prices vs South Island prices, summer crops. 
	· Timing.

· Link with demand and price. 
	· Read 
· Time of Sowing and Harvesting. 

· Managing the harvest

· PPT pg. 11-12. 

· Discuss Starch Pattern Index for Apples poster. Relate this to quality, ripening and harvest.
	· Time of Sowing and Harvesting.

· PPT DUO MP Influence plant growth – Management Practices pg. 11-12.
· Managing the harvest.
· Starch Pattern Index for Apples poster.

	Plant Density.
· Manipulates the following physical factors of the environment, light intensity, air flow, humidity, pest, and disease control

Management Practices

· Consideration of the mature size of plants.

· Choice of cultivars. 

· Choice of training.

Impacts on growth and development 

· Timing of production – etiolated tomatoes take longer to start flowering than healthy plants. 

· Volume of production – pipfruit production in the first 10 years is strongly correlated to trees/ha. 

· Quality of production – the density of squash plants influences the size of the individual product. 
	· Plant density
	· PPT pg. 13-17. 

· Go over how to plant trees, bare rooted plants, and transplanting (see sheets).

· Go over how to plant seeds.  

· Read Planting and answer question 4 and 5. 

· Investigation on plant density. 

· Read http://www.grower2grower.co.nz/news/post/reduce-stems-per-m2/
· Watch and read https://www.nzherald.co.nz/business/news/article.cfm?c_id=3&objectid=12326101&fbclid=IwAR0YTUVuKqVNUCtZu-C0bTG-bsxoieTR1UOM8_YF51WWMOF0piMaJ2Im06Q
	· PPT DUO MP Influence plant growth – Management Practices pg. 12-14.
· Planting. 


	Nutrition.
· Fertilisers – The changes to the fertiliser regime often depends on the time of the year and development of the plant. Tomatoes – high in N early in the vegetative phase and increased K and P when flowering and fruiting. Maize – general purpose fertiliser applied at planting and an application of urea as a side dressing at the 4th to 6th leaf stage to boost leaf growth prior to planting. 

· CO2 and O2
· Choice of application methods.
· Choice of fertiliser type to suit crop.
· Time of year and development of the plant 
Impacts on growth and development 

· Timing of production – healthy well fertilised plants are early to mature. 

· Volume of production – increase in yield. Increase yield – leaf, stem & root growth & flower formation.
· Quality of production – Higher quality - Increase pest & disease resistance by producing strong healthy plants - Increase colour & flavour.
	· Photosynthesis and respiration.

· Impact on plant processes.

· Fertilisers

· Controlled & slow-release fertilisers.

· Lime 

· Controlling nutrition

· Mulches

· Composting

· Fertigation
	· Read 
· Nutrients sheet.

· Use of trace elements in NZ pastoral farming.

· Do 
· non-infectious diseases, nutrients, and crop rotation sheet. 

· Plant nutrients and cellular activity.

· Tagging nitrogen atoms 
· Experiment analysis-fertiliser trial. 

· Kahoot – Using fertilisers to modify the environment. 
· PPT pg. 18-21. 
· https://www.sciencelearn.org.nz/resources/961-the-phosphorus-cycle
· https://www.sciencelearn.org.nz/resources/925-focusing-on-phosphorus
· https://www.sciencelearn.org.nz/resources/486-liming-paddocks
· https://www.sciencelearn.org.nz/videos/513-fertilisers
· https://www.sciencelearn.org.nz/resources/964-fertiliser
· https://www.sciencelearn.org.nz/image_maps/14-the-terrestrial-nitrogen-cycle
· https://www.sciencelearn.org.nz/resources/960-the-nitrogen-cycle
· 
	· PPT DUO MP Influence plant growth – Management Practices pg. 18-21. 

· Nutrients sheet

· Non-infectious diseases, nutrients, and crop rotation sheet.

· Use of trace elements in NZ pastoral farming.

· 


	Water availability, irrigation, and drainage.

· Water – water availability is the most critical factor in plant productivity. Impacts on rate of photosynthesis, e.g., decreases rapidly after 30% of the water content of the leaves is lost and ceases altogether at 60% loss. 

· The role of water in photosynthesis and plant growth.

· Insufficient water management practices – Mulching and Irrigation

· Too much water management practices

· Drainage - surface & subsurface

Impacts on growth and development 

· Timing of production – optimum growth plants are early to mature. 

· Volume of production – increase in yield. Increase yield – leaf, stem & root growth & flower formation.

· Quality of production – Higher quality due to optimum growth.
	· Evapotranspiration

· Measuring soil water

· Irrigation application & control. 

· Drainage types & management.
	· Read Summer watering and mulching.

· Look at the Effect of light and water on plant production.  

· Do fresh and dry mass investigation. 

· The role of water in plants. 

· Calculation of water requirements & estimating crop water usage.  

· Understand evapotranspiration. 

· Look at the Mean monthly Rainfall data & Mean Monthly Rainfall (mm) for New Zealand.

· PPT pg. 22- 31.
	· Summer watering and mulching

· Effect of light and water on plant production.  

· PPT DUO MP Influence plant growth – Management Practices pg. 22-31.

	Training and Pruning.

· Common training techniques

· Stopping and pinching out

· Thinning (leaves, branches, fruit) – hand, chemical. 

· Staking

· Pruning

· Root pruning

· Determine the most appropriate form of training for the desired product

· Single leader trees for pip and stone fruit.

· Vase

· Vines – grape and kiwifruit need to leave one year wood for next season’s crop.

· Above ground grow bags – cherries.

· Ornamentals – topiary / standard plants. 

Impacts on growth and development 

· Timing of production – manipulation of growth to meet market. 

· Volume of production – increase in yield. Increase yield – leaf, stem & root growth & flower formation.

· Quality of production – Higher quality due to optimum light and growth.
	· Training

· Thinning

· Staking

· Pruning

· Topiary

· Root pruning
	· Give out Pruning Terminology sheet
· Go over pruning tools. 

· Shapes for pruning. 

· Read 

· ‘Fruit trees: Thinning Young Fruit’

· Thinning Fruit Trees. 

· Pruning Kiwifruit

· Thinning 

· Training Pruning Deciduous Fruit Trees
· Pruning Overgrown Deciduous Trees
· Grape expectations

· Thinning and Crop Grooming

· Pruning pg. 36-38 of 2019 Kiwifruit Book. 

· Fruit thinning pg. 43 of 2019 Kiwifruit Book.

· Root pruning pg. 46 of 2019 Kiwifruit Book.

· Do Plant training sheet. 

· Do Pruning Worksheet. 

· PPT pg. 32- 45.

· Training Kiwifruit vines PPT.

· Training PPT.
	· Pruning Terminology

· Pruning tools. 

· Fruit trees: Thinning Young Fruit

· Thinning Fruit Trees. 

· Pruning Kiwifruit

· Thinning 

· Training Pruning Deciduous Fruit Trees
· Pruning Overgrown Deciduous Trees
· Grape expectations

· Plant training sheet.

· PPT DUO MP Influence plant growth – Management Practices pg. 32-45.
· 2019 Kiwifruit Book.

· Pruning Worksheet.

· Training Kiwifruit vines PPT.

· Training PPT.

	Pests and Diseases

· How pests and diseases influence growth and development.

· Characteristics of a healthy and an unhealthy plant
· Identify conditions under which pests and diseases flourish. 

· Types of pests: 

· Sap sucking, Biting, and chewing, Rasping and scraping and Birds peck fruit and leaves

· Control methods. 

· Cultural, Biological, Chemical, ​​​​​​Integrated Pest Management (IPM)
· Types of diseases
· Fungi, Bacteria, Viruses

· Preventing the spread of diseases

· Cultural and Chemical

· Weed control

· The downgrading / rejecting of fruit with any signs of pests and diseases and their unsuitability for exporting / sale. 
Impacts on growth and development 

· Timing of production – improved or optimum growth meets market quicker. 

· Volume of production – increase in yield due to no pest or disease damage. 

· Quality of production – Higher quality due to no pests or diseases. 
	· Pests & diseases. 
· Weeds.

· Healthy and unhealthy plants.

· Control methods.

· Types of pests.

· Types of diseases.

· Weed controls. 

· IPM.
	· PPT pg. 46-61.

· Research the life cycles of common pests and diseases e.g., mildew, botrytis, whitefly, thrips, aphids etc.  

· Use the Pest and disease app

· Do 

· Pests sheet. 

· Plant health sheet.

· Weeds sheet.

· Garden Problem Solvers sheet. 

· Aphids and lacewing w/s

· Investigating aphids. 

· Read 
· http://www.grower2grower.co.nz/news/post/another-week--another-caterpillar/  

· Crop Protection pg. 46 of 2019 Kiwifruit Book.

· Controlling kauri dieback. 

· Agrichemical Use pg. 65 of 2019 Kiwifruit Book.

· http://www.grower2grower.co.nz/news/post/control-thrips-with-biological-predators/
· https://www.stuff.co.nz/business/119571043/supermarkets-demands-for-perfection-impossible-without-pesticides--growers-say
· https://www.stuff.co.nz/technology/300246921/drones-vs-moths-dutch-grower-engages-tech-to-kill-pests 
· Look at 
· Basic functions of plant and then the interference by some common types of diseases sheet. 

· Sheet on the pest, effect, and control.

· Diagrams of fruit, leaf, and stem diseases. 

· Diagram of disease symptoms. 

· Sheet on chewing pests, damage caused and control. 

· Summary of the difference between insects, mites, nematodes and slug and snails. 
· Integrated Pest Management
· Pipfruit Field Identification Guide. 

· Apple Rot Symptom Guide. 

· Brown Marmorated Stink Bug Guide poster. 

· Integrated Fruit Production Programme poster. 
· https://www.sciencelearn.org.nz/resources/1067-taewa-and-psyllid-resistance 

· Watch 
· https://www.ruraldelivery.net.nz/stories/Kiwi-Apple-Success-Story
· https://www.ruraldelivery.net.nz/stories/Asian-Apple-Market-Access
· https://www.youtube.com/watch?time_continue=8&v=FiPtMUS6osA&feature=emb_logo
· Biocontrol – Science Learning Hub

· https://www.sciencelearn.org.nz/resources/1743-biocontrol
· https://www.sciencelearn.org.nz/resources/2770-parasitoid-wasp-life-cycle
· https://www.sciencelearn.org.nz/resources/1739-irish-wasp-to-the-rescue
· https://www.sciencelearn.org.nz/resources/2691-bioforce-breeding-bugs-for-biocontrol
· https://www.sciencelearn.org.nz/resources/2453-fighting-a-little-bee-mite
· https://www.sciencelearn.org.nz/resources/1578-weevils-eat-pesky-buddleia-weeds
· https://www.sciencelearn.org.nz/resources/2353-poison-comes-in-small-packages
· https://www.sciencelearn.org.nz/videos/1353-benefits-of-biocontrol
	· PPT DUO MP Influence plant growth – Management Practices pg. 46-61.
· Pests sheet. 

· Plant health sheet.

· Weeds sheet.

· Garden Problem Solvers sheet. 

· Aphids and lacewing w/s

· Investigating aphids. 

· Basic functions of plant and then the interference by some common types of diseases sheet. 

· Sheet on the pest, effect, and control.

· Diagrams of fruit, leaf, and stem diseases. 

· Diagram of disease symptoms. 

· Sheet on chewing pests, damage caused and control. 

· Summary of the difference between insects, mites, nematodes and slug and snails. 
· 2019 Kiwifruit Book.

· Pipfruit Identification Guide. 

· Apple Rot Symptom Guide.
· Brown Marmorated Stink Bug Guide poster. 

· Integrated Fruit Production Programme poster. 

	Selection and Use of Hormones 

· Plant growth regulators

· Auxins

· Gibberellins (GA) inhibitors

· Cytokinins
· Abscisic Acid (ABA)
· Ethylene / Ethylene releasers

· Inhibitors / retardants

· The stages where each of the hormones are found (shoot, root, fruit set). 

· The use of hormones in the primary industry – chemical thinning, increase in growth. 
· Understand how utilising hormones on plants effect their growth. 

Impacts on growth and development 

· Timing of production – improved growth meets market quicker. 

· Volume of production – increase in yield. 

· Quality of production – Higher quality.
	· Why growth hormones are utilised in the agricultural or horticultural industry. 

· When growth hormones are used in what part of the growth cycle. 

· The role of plant growth regulators in an agribusiness. 


	· PPT pg. 62-78.

· Investigate gibberellic acid and seed germination pg. 229 of Life Science.

· Investigate ethylene and the ripening of fruit pg. 229 of Life Science or w/s.

· Investigate auxins and apical dominance pg. 229 of Life Science.

· Questions from Biology Year 12 Write on Notes pg. 157.
· Investigate pollination and fruit size in kiwifruit.

· Do Application of plant hormones in agriculture.

· Do pgs. 160-161 & 292-293 from Year 13 Biology Student resource and Activity Manual (Biozone) (2004).

· Using the plant life cycle from above, at each stage of growth indicate which hormones are involved, where they are produced, what factors stimulate the production, and the effect they have on the plant’s growth.  

· Ripening bananas with apples practical
· Read Understanding chemical thinners and growth regulators. 
	· PPT DUO MP Influence plant growth – Management Practices pg. 62-78.

· Life Science pgs. 228 -229.

· Year 13 Biology Student resource and Activity Manual (Biozone) (2004) pg. 160 -161.

· Dynamic Agriculture Years 11-12. 3rd Ed. Pg. 281-282. 

· Ripening bananas with apples practical. 

· Biology Year 12 Write on Notes pg. 157.

· Application of plant hormones in agriculture sheet.
· Understanding chemical thinners and growth regulators.

	Incorporation of The Big Picture by bringing it altogether as a group.
· Exotic plants are the basis of our wealth. 64% of New Zealand’s land-based exports came from primary industries which are almost totally based on exotic plant species.
· Producers need to have an understanding of plant science to ensure present and future primary production.
	
	· In groups using a large concept map, students draw their understanding of the links and ideas throughout the topic. This is supported by the biological concepts learnt throughout the unit.
· Do sheet on all the management practices, effect on plant growth, and impact of modification.
· Revision sheet on plant management.   

· Complete GoHort On Orchard Course (1 hour) https://engine.ecampusnz.com/mod/quiz/view.php?id=1141 
	· Paper or a large white board.

· Pens.
· Sheet on all the management practices, effect on plant growth, and impact of modification.

· Revision sheet on plant management.   

	Assessment.

· AS91292 Agricultural and Horticultural Science 2.4. Demonstrate understanding of how management practices influence plant growth and development in NZ commercial production (4 credits) Internal.
· AS91289 Agricultural and Horticultural Science 2.1. Carry out an extended practical agricultural or horticultural investigation (4 credits) Internal.
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