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This achievement standard involves demonstrating knowledge of horticultural plant management practices and related plant physiology.

Achievement Criteria

Achievement
Achievement with Merit
Achievement with Excellence
· Demonstrate knowledge of horticultural plant management practices and related plant physiology.
· Demonstrate in-depth knowledge of horticultural plant management practices and related plant physiology.
· Demonstrate comprehensive knowledge of horticultural plant management practices and related plant physiology.

Explanatory Notes

1 This achievement standard is derived from The New Zealand Curriculum, Learning Media, Ministry of Education, 2007, and based on the outcomes in the Teaching and Learning Guide for Agricultural and Horticultural Science, Ministry of Education, 2010 at http://seniorsecondary.tki.org.nz/.

2 Demonstrate knowledge involves describing horticultural plant management practices and related plant physiology and/or growing conditions.

Demonstrate in-depth knowledge involves explaining why horticultural plant management practices or steps within practices are carried out.  

Demonstrate comprehensive knowledge involves applying knowledge of horticultural plant management practices to given situations.  This may involve comparing and contrasting or justifying management practices.

3       Horticultural plant management practices are actions carried out by the grower to enhance      production.  These may include cultivation, training (staking, thinning, disbudding, stopping and pruning), providing shelter, nutrient application, irrigation and weed, pest and disease control (physical, chemical, biological and Integrated Pest Management (IPM)).


	

	

	
	

	
	

	
	

	

	








4 Plant physiology is limited to the processes of photosynthesis, respiration and transpiration, and the related internal and external plant structures.

5 Growing conditions are those necessary to maintain healthy plants and refer to light, water, temperature, humidity, oxygen and carbon dioxide, nutrients, absence of weeds, pests and diseases.

6 Assessment Specifications for this achievement standard can be accessed through the Agricultural and Horticultural Science Resources page found at www.nzqa.govt.nz/ncea/resources.


LEARNING OUTCOMES

At the end of this topic you should be able to:

	Topic
	I understand this
	I need to work on this

	Demonstrate knowledge of:

	The external parts of plants
	
	

	The internal structures of:  leaves
	
	

	Stems
	
	

	Roots
	
	

	Plant processes: photosynthesis
	
	

	Respiration
	
	

	Transpiration
	
	

	Explain the following management practices:

	Cultivation of the soil
	
	

	Training: staking 
	
	

	stopping
	
	

	thinning
	
	

	pruning
	
	

	disbudding
	
	

	The importance of shelter : outdoors 
	
	

	Controlled environments
	
	

	Nutrient requirements and how they are supplied to the plant
	
	

	Irrigation methods
	
	

	Pest and disease control
	
	

	Weed control
	
	





SECTION ONE

Introduction to plant structure and processes

Introduction to plant structure and function

NAMING OF PARTS OF PLANTS



[image: plantbod]



	Part
	Function

	Terminal, apical bud
	Growing tip

	Lateral bud
	Bud at leaf axil which can grow into a branch

	Flower bud
	Bud in which the flower forms

	Leaf
	Where photosynthesis occurs

	Petiole
	Holds up the leaf to the sun

	Stem
	Transports water and nutrients up to the leaves and sugar down to the roots.
Supports the plant

	Node
	Where the petiole joins the stem

	Flower
	Produces seeds in sexual reproduction

	Fruit
	The structure that develops around the seed

	Tap root
	Anchors the plant in the soil

	Lateral root
	Side root that absorbs water and nutrients

	Root hairs
	Provide a large surface area for water and nutrient absorption.







Exercise: In the frame below, collect and mount a small weed. Label the following parts and describe the function of each part.

Terminal bud		Lateral bud	  Flower bud	         Flower		Stem	

Lateral root 	    Node    	Internode	Petiole      Leaf 	Root hairs

Leaf  vein	        Leaf midrib	Tap root

	Plant
	Part
	Function

	
	


	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




STRUCTURE AND FUNCTION OF PLANT TISSUES

Plant and Animal Cells
Simple

[image: ]
A bit more complicated!

[image: ]


	Structure
	Function

	Cell wall
	

	Cell membrane
	

	Cytoplasm
	

	Nucleus
	

	Mitochondrion
	

	Chloroplast
	

	Vacuole
	

	Ribosomes
	





Exercises:
1. Look at a range of plant cells and your own cheek cells under the microscope. Draw and label a plant cell and your cheek cell that you see in the space below.

	Plant cell name ________________





	Cheek Cell
























 2. Draw a double bubble showing the similarities and differences between plant and animal
Leaves:

Label the diagram of a cross section of a leaf and describe the function of each part.


	Leaf section
	Part
	Function

	


[image: leaf%20section]


[image: guard cells]
	


Cuticle
	


	
	
	

	
	
	

	
	Upper
epidermis
	

	
	
	

	
	Palisade layer
	

	
	
	

	
	Spongy 
layer
	

	
	
	

	
	Vein
(Xylem and phloem)
	

	
	
	

	
	Guard cells
	

	
	
	

	
	Stomata
	

	
	
	

	
	Lower epidermis
	

	
	
	



Exercise: Make paper models of leaf sections and stomata
Stems:

Label the diagram of a cross section of a stem and describe the function of each part.


	Stem cross section
	Part
	Function

	
[image: stem]
	Epidermis
	

	
	Cortex
	

	
	Xylem
	

	
	Phloem
	

	
	Cambium
	

	
	Pith
	




Woody stems and trunks and Annual growth rings

[image: phot0004]

Exercises:
· Make a plasticine stem and then cut it so you can see the cross section. Label the tissues
· Count the growth rings of a range of trees, discuss how tropical trees growth rings are different from temperate trees rings. 


Roots:

Study the diagram of a cross section of a root and describe the function of each part.


	Root cross section
	Part
	Function

	
[image: partsofroots]
	Epidermis
	

	
	Cortex
	

	
	Xylem
	

	
	Phloem
	

	
	Root hairs
	

	
	Root cap
	




 Exercise: Compare the volumes of a root and shoot of a plant by placing each organ in a large half full measuring cylinder (note the initial volume) and measuring the displacement of water. 

If the whole plant is 100%, calculate what the percentage is of :

The root _____________________

The shoot ____________________

Explain how these percentages help explain what the functions are of the root and shoot.

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

PLANT PROCESSES

[image: ]


PLANT PROCESSES refer to powerpoint “Plant processes”

Four important plant processes are:

1.  Photosynthesis

2.  Respiration

3. Transpiration

4. Growth

All processes depend on each other.

[image: ps%20and%20r%20equations]		[image: Ps%20and%20resp%202]

Exercise: Add transpiration and growth  to the diagram


1. Photosynthesis 

Starter exercise: Mix and match equation
[image: photosynthesis]

This is the process by which plants make food/glucose from water and 

Carbon dioxide. This process is driven by light which is absorbed by

Chlorophyll.

Factors affecting photosynthesis

[image: factors affecting ps]
· The amount of Carbon dioxide gas from the AIR 

· The volume of water available in the SOIL

· The  amount of light available. 

· The temperature of the environment

· The amount of chlorophyll which absorbs the light


Photosynthesis only takes place during the DAY because 

__________________________________________________________________

Demonstration showing: The need of light, carbon dioxide and chlorophyll for photosynthesis
Exercise: Photosynthesis acrostic poem on PHOTOSYNTHESIS

2. Respiration 

[image: Respiration]
This is the process by which all living cells obtain energy from food.

Aerobic respiration requires oxygen from the air and  glucose/sugar made in photosynthesis.
Factors affecting respiration

· The amount of oxygen from the AIR

· The amount of glucose/sugar provided by the plant

· The temperature of the environment 

Respiration occurs during the day and  the night because ____________________

___________________________________________________________________

Exercises: 
· Double bubble comparing photosynthesis and respiration
· Make a poster or mobile illustrating the difference between photosynthesis and respiration

3. Transpiration

This is the process by which plants lose water from their leaves

· Water is lost from the leaves through stomata
· Water moves up the stem to take the place of the lost leaf water
· Water moves up from the roots to replace the water in the leaves
· Water moves in from the soil to take the place of water in the roots by a process called osmosis
[image: transpiration]
 Exercise:  
· Suspend four leaves from a retort stand. 
1. Covered both sides with Vaseline
2. Top side covered
3. Bottom side covered
4. Not covered at all
Leave for two days and compare the wilting of the leaves.
Draw your results:









Which leaf has the greatest wilting? _______________________________________

This would indicate that the greatest number of stomata are found  on the ____________
of the leaf.

· Look at stomata of rhubarb under the microscope
· Three level dice game on photosynthesis, respiration and transpiration




Growth

How a plant grows

[image: meristem]


Growth Responses

Plants respond  to any change (stimulous) in their environment. They grow 
in a certain direction depending where the change comes from. This response 
is called a TROPISM.

SHOOTS and ROOTS respond to stimuli in different ways.
e.g. To LIGHT in phototropism.

If the plant part grows TOWARDS the stimulous it is a positive response.
If it grows AWAY form the stimulous it is a negative response.

[image: phototropism]


CLASSIFYING PLANTS (Putting them into groups)


Plants may be grouped in different ways:

A. Based on plant LIFE CYCLES

[image: Plant life cycle]            [image: Plant life cycles - all 3]

Annuals 

Complete life cycle from Germination                            Flower in ONE season
e.g. ___________________________________________________________________

Biennials 

Takes TWO years to complete life cycle: - 

1st year: Vegetative (leafy ) growth dying back in winter

2nd year: vegetative  growth and flowers produced. The plant the dies.

e.g. ___________________________________________________________________

Perennials 
Grow and reproduce for more than three years

 e.g. __________________________________________________________________











Features of MONOCOTYLEDONS and DICOTYLEDONS
[image: monocots_1]

DICOTS

[image: dicot_characteristics2]
Exercise:  Compare a range of monocotyledon and dicotyledon plants and complete this table

	Feature
	Monocotyledon
	Dicotyledon

	1. Seed leaves
	



	

	2. Leaf veins
	
	

	3. Numbers of flower petals
	
	

	4. Herbaceous or woody
	
	

	Named examples
	
	



SECTION TWO

PLANT MANAGEMENT PRACTICES

	
CULTIVATION



Cultivation is an important management practice. Its purposes are:

Removing existing vegetation
Keeps crops free from weeds 
Improves surface drainage
Improves soil structure 
Improves aeration

Cultivation can be achieved by many methods and leads to the production of a more productive crop.

Exercises:  

1. Comparison of the growth of lettuces in cultivated and non-cultivated soil

Method

A punnet of identical lettuce seedlings of the same variety were split, half were planted in well dug and raked garden soil and the others were planted in a small area of grassland next to the garden. These were left for three weeks. They were then removed from the ground, the length and width of the leaves measured and the lettuces weighed.



Results


	Cultivated ground
	Uncultivated ground

	Leaf length mm
	Leaf width
mm
	Mass in g
	Leaf length
Mm
	Leaf width
mm
	Mass in g

	60
	20
	
	70
	15
	

	50
	20
	
	60
	15
	

	50
	30
	
	55
	15
	

	40
	30
	
	60
	15
	

	50
	30
	
	50
	20
	

	35
	30
	
	40
	15
	

	Av.
	Av.
	Av. 12.86
	Av.
	Av.
	Av. 8.82




1) Calculate the averages of the leaf sizes.

2) On the graph paper provided, draw a bar graph of the results.

[image: Graph grid]


Interpretations:

Which group of lettuces grew the best?  ___________________________________

Explain why these lettuces grew better in this type of ground
In your explanation you should:
· Describe the effect of cultivation on soil
· Explain how this affects drainage and aeration of the soil
· Explain how this affects root and shoot growth

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________


2. Use the glossary from “Growing On” to find out the word which go with these definitions and then find them in the word search below.

	
	Loosening soil to allow free movement of air


	
	A layer of stones at the bottom of a pot plant or pipes buried in the garden to prevent soil becoming waterlogged

	
	Term describing a soil that is light and crumbly


	
	Tool with sharp angled blade for loosening soil


	
	The part of soil formed from well rotted vegetable matter , that provides fibre and nutrients to the soil

	
	Long handled garden tool with about a dozen teeth for spreading cultivated soil

	
	Very fine grained soil particles


	
	Coarse soil particles 


	
	Removing , cutting back  or killing unwanted plants 


	
	Element that is essential for respiration in plants and animals


	
	An easily worked friable soil with equal parts of clay and sand


	
	Tool for cultivating and loosening compacted soils and breaking up clods of earth

	
	Tool for digging and cultivating  and edging drains and lawns


	
	Soil that is saturated with water preventing oxygen diffusing down to the roots

	
	Partly  decayed plant matter from bogs or swamps which is used to give fibre to soil or potting mix 
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BASIC RECOGNITION AND USE OF GARDEN TOOLS

Garden tools of the pre European Maori 

Read the information in Growing On Page 5 and then complete the table by drawing diagrams of the tools and filling in the information


	Name of tool
	Picture of tool
	Use of tool
	Similar modern tool

	Ko
	








	
	

	Patupatu
	










	
	

	Ketu
	








	
	

	Timo
	









	
	









Garden tools commonly used in modern gardens
 
Basic garden tools and their uses:
Read Growing On Pages 2-3 and the power point “tool identification” on M-Power to complete this table 


	Name of tool
	Diagram
	Use in the garden

	Spade
	



	

	Fork
	



	

	Shovel
	



	

	Trowel
	



	

	Hand fork
	



	

	Dutch hoe
	



	

	Torpedo hoe
	



	

	Rake
	



	

	Lawn rake
	



	

	Shears
	



	

	Secateurs
	




	

	Loppers
	



	

	Pruning saw
	



	

	Lawn mower
	




	

	Rotary hoe
	




	




Maintaining tools 

1. Always clean tools before putting them away by wiping off the soil and oiling to prevent rust.

2. Keep edges of cutting and digging tools sharp by using a sharpening stone.

3. The joints of moving parts should be oiled.

4. Wooden handles should be oiled with linseed oil to stop them drying out.

Storing tools

1. Never leave tools outside or the metal parts will rust and the wooden handles will dry out.

2. Tools should be hung up with sharp edges hanging down.

Safety with tools

1. Take care when carrying  tools the blades or sharp parts should always be carried pointing to the ground.

2. When using a tool in the garden ensure that other people are well clear.

3. Wear strong shoes and other protective clothing.

4. Wear ear muffs and protect your eyes with safety goggles when using motorised tools.

5. Ensure your anti tetanus injections are up to date.









Exercise:
Clean and sharpen Horticulture department tools. In the boxes below draw diagrams to demonstrate how to sharpen tools and the equipment used.



Test yourself:

Complete the chart below with out looking at your notes.

	Gardening Job
	Tool used

	Watering a large lawn

	

	Making a furrow for seeds

	

	Breaking up hard ground

	

	Leveling humps and hollows

	

	Pruning some fruit trees
	


	Making holes for seedlings
	


	Digging over a garden plot
	


	For cutting and pruning thin branches
	










	IRRIGATION



Water is needed by plants for:

1. A raw material for photosynthesis
2. Support of non- woody plants
3. Transport of nutrients and sugars around the plant
4. All plant chemical processes take place in water e.g. mobilisation of enzymes
5. Cooling of the leaves through evaporation from the stomata
6. Cell elongation during plant growth

Refer to powerpoint “Irrigation”

Irrigation is the addition of water to the soil, either in bulk or as a spray. 

Types:

1. Surface irrigation – border dyking. This is a type of flood irrigation. It requires flat land and plentiful supplies of water as it is wasteful.
                                     [image: water]

2. Sprinkler irrigation

Involves a spray or sprinkler system. These may be static (as in greenhouses or orchards) or structures such as travelling gun irrigators, boom irrigators or centre pivot irrigators – used in more open paddocks. 
[image: water 009]                                    
a. The spray mister increases humidity in greenhouses and is suitable for propagating from vegetative material.





[image: ]




b. Boom irrigators use a diesel engine or 
winch to move slowly across open ground. 
Ponding can be a problem and special care
 is needed moving booms near trees
 or powerlines. 

                                







c. [image: ]Centre pivot irrigators and the pumping system have high set up costs. Because water is applied under low pressure it is absorbed by the soil and there is little wastage. Large areas can be covered with a low labour requirement.

3. Trickle irrigation

Slow release of water through holes or whiskers. This is used on such crops as kiwifruit, citrus , grapes and pip fruit, where each individual plant is watered.
Water is feed in small microtubules called “whiskers” which supplies each individual plant with water.  
[image: water 002]
[image: water 003]













4. Capillary watering systems are suited for the growing on of some house plants in controlled environments. Plant containers sit on a saturated fabric.
[image: water 008]

Exercise: A grower producing potted flowering plants in a greenhouse needs to install a watering system. They have a choice of a spray mister or capillary matting. 
Compare and contrast the suitability of these two systems for this purpose.
In your answer you should:

· Describe how water is needed for plants
· Explain how spray misters and capillary matting apply water to plants
· Compare the advantages and disadvantages of each system.


___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________






Refer to powerpoint “Plant training”
PLANT TRAINING

Involves artificial methods to control the: 
· Size, shape and direction of growth 
· Appearance
· Flower and fruit production in plants.

Biology of plant training

Growth is controlled by a plant hormone called AUXIN produced at the terminal bud and stimulates growth there. 
When auxin is transported down the stem to the lateral buds it inhibits growth. This stops side branches growing and is called apical dominance. 
Terminal and side (axillary or lateral) buds are important because they are where the cells which are dividing and growing are found. They are also called vegetative buds because they only form leaves not flowers.
A bud which will develop into a flower is called a flower bud.

[image: Apical_and_axillary_bud]


By controlling the flow of auxin we can control the growth and development of the plant.

Methods of Plant Training

1. Disbudding

[image: http://www.dkimages.com/discover/previews/758/321716.JPG]The removal of _____________ flower buds to force the plant to concentrate its energy into the remaining _______________ bud and encourage ____________ stems.
[image: 247931] 


2. Stopping or pinching out 

The terminal bud is removed and apical dominance is stopped as auxin is no longer produced. This means that the lateral buds can now grow and the plant grows outwards forming a bushy shape.
[image: Bonsai tree]

[image: Acer%2520pinching%2520out%25202] 

Exercise: Read the article below:
How to Prune a Tomato Plant

[bookmark: tomato_prune]Pruning to Shape
Upright varieties of tomatoes are usually cultivated outdoors in open soil. When the first tomatoes begin to form, the plant will produce side-shoots in between the main stem and the leaf stems.
These side shoots (see arrows) should be removed by pinching out with the fingers. If allowed to grow they will produce lots of leaves but few tomatoes as all the energy will go into leaves not fruit. Any shoots which have been overlooked and allowed to grow should also be removed (see X in diagram). 
Lower leaves which show any signs of yellowing should also be removed to avoid the risk of infection.
[bookmark: tomato_harvest]When the plant has developed six or seven trusses of tomatoes, 'stop' the plant by breaking off the growing tip. This will encourage all the plants energy to go into producing large good quality tomatoes.
Use the article above to explain how pinching out is used in tomato growing
In your explanation you should:
· Describe the process of pinching out terminal buds or side shoots
· Explain the effect pinching out terminal and side shoots has on plant growth
· Explain how pinching the terminal and side shoots will affect tomato production in upright plants

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

[bookmark: OLE_LINK1]___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

Making hedges

Hedges are maintained by the tips of the hedge plants being regularly pinched out. This makes them become thick and bushy, forming a tight hedge.

Hedges can be maintained for shelter and separating crops 

[image: Hedges]








 or they may be just for ornament. 

[image: Partare 2]

3. Fruit thinning

The removal of some fruit to improve the quality of those left. The fruit which remains is larger and better quality than the fruit that was not thinned.

[image: http://tbn0.google.com/images?q=tbn:53SOqdAFEeCpOM:http://blog.roanokefarmersmarket.com/wp-content/uploads/2007/07/grapes.jpg][image: Climbing Plants] 


Revision question:

a. What is another name for stopping?
___________________________________________________________________

b. Why is stopping done?
_______________________________________________________________________________

c. What is disbudding?
_______________________________________________________________________________
d. Why is disbudding done?
_______________________________________________________________________________


4. Branch Thinning/ Thinning out/ Pruning

This is when whole branches of a tree or shrub are removed to give more open growth.

Pruning is a type of thinning out

Pruning and thinning out are the selected removal of branches from a plant changing the natural growth and shape.

Reasons for pruning:
1. Control shape  and size
2. Removal of dead and diseased material
3. Allow sunlight into the centre. This increases photosynthesis which will make the tree grow more.
4. Easier spraying and harvesting
5. More space in the centre will also improve:
· pollination
· fruit ripening
6. Encourage horizontal branch growth. This produces more flowers and fruit  than vertical branches which mainly produce leaves
[image: espalier]

Pruning terminology and cuts

This is a range of possible cuts made in pruning. Only one is correct.

	[image: ]
Correct    √
	[image: ]
	

[image: ]
	[image: ]

	45º angle
Away from the bud 
So water will not settle on it and cause rot
To protect the bud
	Cut too steep
May let in disease or tear
	Cut too flat, water may settle
Too close to the bud which may get injured
	Too far away from the bud. The wood above the bud maybecome diseased and  ‘die back’ 


 Pruning large branches
 Large branches that cannot be pruned with secateurs have to be cut in a different way.

	Diagram
	Explanation

	

[image: ]


	
· The end of the branch is cut off to leave a stub.

· A saw is used to cut half way underneath the branch, right against the trunk.

This stops the branch falling off and tearing the bark.

	

[image: ]
	
The cut is completed from the top of the stub.

	

[image: ]
	
The wound is cleaned up with a knife, especially around the edge where the cambium cells are found.

This stimulates the wound to repair itself.
*cambium cells are actively growing cells

	

[image: ]
	
The wound is painted to stop water and disease getting in while it is healing. 










Important pruning points

1. Consider the age of the wood that produces flowers and/or fruit

This decides:

· Which wood should be removed

· The method of pruning

e.g.  Peaches and other stone fruit flower and fruit on the pink one year old wood so plenty of this wood should be left.


2. Choose the correct time of year to prune
 
Generally when:
· Flowers and fruit  have finished

· Deciduous plants have lost  their leaves (so you can see the shape)

· Stone fruit should be pruned in autumn to prevent the entry of disease

· When the wood is dormant when there is no sap flow and the

 wood will not ‘bleed’.

3. Consider the final shape of the plant and its function e.g. vase, central leader and espalier.

Draw an outline to show what the branches of these pruned trees would look like:


[image: ]

[image: ]









Exercise
Read the paragraph below and answer the questions which follow:

Good open pruning of kiwifruit allows sprays to penetrate and make sure there is good access for bees during the flowering period. 

Air is able to move freely through the vines and this helps to make unfavourable conditions for fungal diseases to infect the plants and the fruit. 

Open pruning also lets in adequate light to ripen fruit and helps new shoots to grow.

Kiwifruit are produced on the current season’s canes. However these canes grow from one year old branches. So the aim of winter pruning is to leave the optimum amount of one-year old wood on the vine, evenly spread ready for the fruiting shoots to grow from it.

Several summer prunings are necessary during the growing season to maintain fruit spacing and light access because the vines are very vigourous growers . It is important not to over prune in summer because there must be sufficient leaves on the vine to enable the fruit to reach a good size and prevent it being scorched by the sun.

Justify the need for winter and summer pruning of kiwifruit vines.
In your justification you should:
· Describe why kiwifruit vines are pruned
· Explain why some one year old wood is left during winter pruning
· Explain why summer pruning is also necessary
· Explain why over-pruning of the vines in summer could be bad for the fruit

[bookmark: OLE_LINK2]___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________


5. Planting and Staking trees

Wrenching

A method of root preparation over a period of time, before a large tree or shrub is transplanted to reduce the "shock”.

1.  A sharp spade is used to cut half way around the tree “drip line”, cutting through half the roots.
2. The tree is left for a month to seal the wounds of the cut roots
3. The other side of the trees root system is cut and left for another month to recover.
4. The tree is ready for lifting after this period and will tolerate being removed from the ground and replanted. 


Planting trees and shrubs


[image: planting_trees_2]

1. Dig a hole twice as deep as the root ball.
2. Break up the clay at the bottom of the hole and refill with some of the top soil.
3. If the tree needs staking place the stake in the hole before the tree so as not to harm the roots.
4. Remove the plastic bag from around the tree root ball and place the tree in the hole.
5. Sprinkle slow release fertiliser around the roots.
6. Push well broken up topsoil back around the roots and firm down with your heal. 
7. Slightly overfill the hole to allow for the soil to settle.
8. Water thoroughly.
Label the diagram:
[image: Staking plants]

Staking plants

Reasons for staking:

1. Controls the shape

2. Flowers are easily pollinated

3. Stops fruit from falling on the ground

4. Sun gets to fruit for ripening


Methods of support and tying  

	Diagram of method 
	When method should be used

	Wire cylinder
[image: ]
	
For bushy plants, e.g. tomatoes or sweet peas

	Staking trees

[image: ]
	
For trees 1m tall and above. Gives support from two or three directions and stops the young trees being uprooted e.g. young fruit trees

	Single weak stemmed plants
[image: ]

	
Gives support to stems carrying flowers or fruit which can snap easily. E.g. sunflowers 

	Sprawling plants

[image: ]
	
Tidies up a clump of plants and stops their flowers/fruit falling on the ground. E.g.  sugar snap peas





Exercise:

 Explain how planting a small fruit tree and staking it properly ensures the tree will grow well.

In your explanation you should:
· Describe how to plant a tree and use a single stake (a well labelled diagram would be good)
· Choose TWO points in tree planting that you think are the most important and explain your choice
· Explain how staking the young fruit tree will improve its crop when it begins to fruit as an adult tree.
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PLANT PROTECTION 
(Modifying/changing the climate)




Refer tp powerpoint “plant protection”

Plants need protection from extremes of environment conditions. Most factors are required at some level for healthy growth. 

 Factors affecting plant growth	
			
Temperature
Affects: Rate  of plant processes
Effect of extremes:
Too cold -  the rate of plant processes is slowed down which slows growth.
Too hot – the proteins, especially enzymes, are broken down and growth stops.
[image: PS and temperature]

Wind	
Affects:
1. Breaking of branches – loss of leaves for photosynthesis
2. Leaves blown off – reduced photosynthesis
3. Blown over/out of the ground – roots injured
4. Fruit blown off or suffer from wind rub – crop is marked and unsightly
5. Reduces temperatures – affects rate of growth
6. Increases transpiration – water loss
7. Reduces pollination – bees hate cool windy conditions

FOUR factors of this list are indirect damage and THREE are a result of direct damage. Use the letters I and D to distinguish between them. 



							
Light
Affects: 
1. The rate of photosynthesis – light energy drives photosynthesis
2. The time of flowering - some plants need long nights to trigger flowering e.g. chrysanthemums, some need short nights e.g. spinach
Effect of extremes:

[image: factors affecting ps]								
Water 
Affects:
1. All plant processes take place in water – the particles need to move around
2. The rate of photosynthesis – it is a raw material of photosynthesis
3. Growth and support – non woody plants rely on their cells being full of water for support
4. Absorption and transport of nutrients and sugar – Nutrients are absorbed in solution from the soil and transported up the stem. Sugar is produced in the leaves and is transported around the plant.
5. Cools the plant through transpiration from the leaves.
Effect of extremes:
Too little water:
 1. Reduces the rate of photosynthesis
2. The plant may wilt
3. Growth is reduced as there is reduced transport
4. The plant becomes stressed, reducing growth
				






These physical factors can be controlled to varying extents using shelter and protected environments 

SHELTER

Shelter comes in TWO forms: 
Natural  - trees, shrubs and tall plants
Artificial  - man made 
They can be permanent or temporary removable structures. 
Which type of shelter is used depends on the crop and the local area. 

Types of shelter:
Complete the table – refer to the power point “Plant protection – shelter”.


	Permanent / temporary
	Natural / artificial
	Height
	Example
	Speed to produce

	


Permanent
	



Natural


 
	


High



(trees)
	
Matsudana Willow
	



Slow

	
	
	
	
Bamboo
	

	
	
	
	
Casuarina
	

	
	
	
	
Cryptomeria japonica
	

	
	
	

Low


(hedges)
	
Feijoa
	

	
	
	
	
Lemon wood
	

	
	
	
	
Karo
	

	
	Artificial
	Tall / low
	
Shelter cloth
	

Quick

	
	Artificial
	Low
	
Wooden slats
	

	Temporary
	Natural
	Low
	
Lupin, corn, sunflowers
	



Dimensions of shelter which ensure that plants are protected :

Height of Shelter - The size of the area protected by the shelter is proportional to the height of the shelter. Good protection is provided for ten to fifteen times the height of the shelter. These means a shelter of ten metres will give wind protection for 100 to 150 metres away. The amount of protection decreases as distance from the shelter increase. 
Draw a diagram to illustrate this











Length: Must be wide enough to stop winds around the side harming the crop. Must ensure there are no gaps as these would allow wind to funnel through.
Draw a diagram to illustrate this





Permeability: Shelter should be a wind filter (about 90%) NOT a solid barrier.
Solid shelter causes wind turbulence on both sides of the belt which can cause damage to the crops. Shelter that reduces wind speed by 40 – 50% gets the smoothest airflow and maximum protection.
Draw a diagram to illustrate this





Exercises:
1. Talcum powder experiment
Using a fan and different pieces of shelter cloth demonstrate the above principles.

2. Study types of shelter around the school and complete this table

	Position in the school
	Type of shelter
	Effect of the shelter

	
	

	

	
	

	

	
	

	

	
	

	



3.
[image: ]

(a) Where is the wind reduction by the shelter belt the greatest?

___________________________________________________________________

(b) What distance from the shelter does it give some wind reduction?

___________________________________________________________________

(c) Does the shelter have an effect on the wind before it hits the belt?
 ______________

(d) Describe what will happen to the wind at the end of the shelter belt 

___________________________________________________________________

Comparison of Natural and Artificial Shelter

	Factor
	Natural
	Artificial

	Cost
	
Relatively low once planted and established
	
High cost, continued as it needs to be replaced regularly

	Maintained
	Has to be pruned and trimmed


	Low once put up

	Time to become established
	Trees can take a number of years to become established
	Only as long as it takes to erect the shelter

	Shading
	If trees get too tall they can shade plants growing close to them


	Shelter cloth allows light through
Fencing can give shading

	Competition
	The shelter roots may compete for water and nutrients


	No competition – not alive and growing

	Pest and diseases
	Can harbour pests and diseases


	None

	Field life
	Can attract bees which help pollination


	none

	Wind protection
	Good, once established and as long as there are no holes from dead plants


	Good



Draw a double bubble comparing natural and artificial shelter:

PROTECTED ENVIRONMENTS (STRUCTURES AND MANAGEMENT)

Purpose:
1. Increase propagation success
2. Growing plants out of season
3. Increasing the range of plants that can be grown

Exercise: Comparison of the growth of lettuces in different environments

18 lettuces from the same packet of seed were grown in three different environments:

· 6 in a hydroponics unit in a glasshouse
· 6 in soil in a glasshouse
· 6 in the soil outside in the school garden

Results:
After 8 weeks the lettuces were weighed and the masses averaged

	Environment
	Average mass

	Hydroponics
	631g

	Glasshouse
	545g

	Open ground
	139g



1) Draw a bar graph to compare the results for each environment

[image: Graph grid]

Interpretations:
1. Which lettuces grew the largest? _____________________________________

2. What three environmental factors would have effected their growth?

· _____________________________

· _____________________________

· ________________________________


Types:
Complete the table using pages 57, 59, 61 and 100 of Growing On and the power point “Plant protection – shelter”.
	Name of structure
	Diagram
	Description
	Suitable plants

	

Cloche/
row cover



	

[image: rowcover]


	
	

	

Cold frame
	
[image: cold frame]






	
	

	

Green –house – 
Plastic
	[image: TRCC field trip 195]

	
	

	

Green –house – 
Glass
	[image: glasshouse]
	
	

	

Shade-house



	[image: shadehouse]
	
	

	Hotbed
	[image: Hot bed]
	












	




Control of the environment within the glasshouse

	Environmental factor
	Name of method
	Description / diagram

	
Temperature
	
Ventilation




	
[image: TRCC field trip 194]
Allows air to circulate around the greenhouse, helping control temperature and diseases.


	
	Shading
	Shade cloth can be used to reduce light intensity and temperature
[image: Shading in greenhouses 2]

	
	Heating
	Provided by hot water pipes along or under roots.
Or From hot air blowers 




	
Light






	Curtains

	[image: Shading_System] Curtains can be pulled across to reduce light or give a false night for short day plants.


	
	illumination
	[image: Lighting in greenhouses]


	
	shading
	As for temperature


	

Water
	mist
	[image: Misting system]
Provides humidity to reduce water loss in cutting production

	
	trickle
	[image: Dripirrigation]
Water is supplied to individual plants through little holes in the pipes.

	
	Capillary
	
Water from the wet matting is sucked up through the base of the pots[image: capillary matting]

	
	hydroponics



	Water and nutrients are provided to individual plants form a central reservoir.
[image: herb-hydroponic-pic6]




Exercise:

A grower decides to grow a crop of winter tomatoes in a green house rather than outside.
Justify this decision.
In your justification you should:

· Describe how the environment in a greenhouse is different from outside in winter
· Explain how temperature and light are controlled in a greenhouse
· Explain why tomatoes would grow better in winter in a greenhouse than outside

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________


	
PLANT NUTRITION
The intake and transport of essential elements and nutrients.




Revision: Refer to powerpoint “Plant processes”
Plant processes

Photosynthesis: 
[image: photosynthesis]

Write out the word equation for photosynthesis

_____________________________________________________________________________

Describe photosynthesis:

___________________________________________________________________

___________________________________________________________________


Respiration: Releases energy from sugar
[image: Respiration]
Write out the word equation for respiration.

___________________________________________________________________

Describe respiration

___________________________________________________________________

___________________________________________________________________



How is energy used in plants?
___________________________________________________________________

___________________________________________________________________

Draw a double bubble comparing photosynthesis and respiration

	














																							
Growth: Involves building new plant cells using carbohydrates (sugar) from photosynthesis, energy from respiration and the nutrients from the soil.

Remember:

Sugar is transported through the phloem

Water is transported through the xylem
[image: Transport in plants]

[image: stem section]
The basic raw materials

1. Light

Day length and light intensity may vary throughout the year. These affect:

· Photosynthesis:

More Growth
More food (sugar)
More light

																											
Exercise:
Using the above summary diagram, explain why there is more plant growth, at a greater rate in summer. 
In your explanation you should:
· Describe photosynthesis
· Describe the difference in light available in summer and winter
· Explain how this difference affects the rate and quantity of plant growth in summer compared with winter
[bookmark: OLE_LINK4]____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

· Plant development – flowers and leaf fall

The length of time that light shines on a plant is called its photoperiod. This varies with the day length. A plant's sensitivity to day length controls the development of flowers, stem length and leaf fall. 

Exercise:
Read the following information and answer the questions:

Many plants e.g. tomatoes and peas, flowers all the year round when ever they reach a the right size. These plants are called “day neutral plants”
Plants like tobacco and chrysanthemums need a long night and a short day before they will flower. These plants are called “short day plants”.
Spinach and oats need short nights and long days to flower and are called “long day plants”. 
To make short day plants in summer they can be placed in greenhouses which have curtains of black plastic which can be drawn to simulate night. 

a) Which plants described above flower naturally in:

· Summer __________________________________________________________

· Winter ___________________________________________________________

b) Why is it easy to grow tomatoes and peas all year round in a greenhouse?

____________________________________________________________________

_____________________________________________________________________


2. Carbon dioxide and oxygen

Carbon dioxide is needed for photosynthesis and food production. Oxygen is needed for respiration and energy production.  

Exercises:
1. Many greenhouses provide extra carbon dioxide from fuel which is burnt in burners inside the greenhouse which are also used to heat the greenhouse. They try to keep the carbon dioxide concentration in the greenhouse at about 0.1% all day. This is called “carbon dioxide enrichment”and is only needed during the day.

A grower decides to use carbon dioxide enrichment in their greenhouse to increase tomato production in winter.
Justify this decision.

In your justification you should:
· Describe the effect carbon dioxide enrichment will have on the tomato plants growth
· Explain why the enrichment would increase tomato production
· Explain how the whole carbon dioxide enrichment system would benefit tomato production in winter.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


2.[image: light]

Study the graphs and answer the questions:

Name the two factors effecting photosynthesis in the graph and explain how each affects the rate of growth of a plant

Factor one ____________________

Explanation __________________________________________________________________

____________________________________________________________________________



Factor two ____________________

Explanation ___________________________________________________________________

_____________________________________________________________________________

3. Water
[image: transpiration]

[image: transpiration three]osmosis


Revision :
Exercise:
Go back to page 25 read the list of FIVE points why plants need water.
Close your book and see if you can remember them and write them down on a spare piece of paper.
Give your list to your partner and see if you have the same five points.  

[image: stomata 2][image: Stomata open and closed]

Study the four diagrams above and answer the following questions:

1) How is water lost from the leaf?
_____________________________________________________________________________________________________________________________________________________________

2) What is the process of water loss called? __________________________________________

3) Through what process is water absorbed in the root cells?
______________________________________________________________________________________________________________________________________________________________
4) What is the name of the adaptations roots have to increase surface area for water uptake? ______________________________________________________________________________________________________________________________________________________________
5) What will a waterlogged soil contain little of?
_____________________________________________________________________________________________________________________________________________________________
6) How does this effect plant growth?
_____________________________________________________________________________________________________________________________________________________________
7) How are dissolved nutrients transported around the plant?
______________________________________________________________________________________________________________________________________________________________

Nutrients

Plants need nutrients to help in their various plant processes
[image: Nutrient+deficiency]


Major elements required are:

	Name of element
	Symbol
	Use in plants

	Nitrogen
	
N
	
Leafy growth


	Phosphorous
	
P
	
Root growth


	Potassium
	
K
	
Flowers and fruit colour. Pest and disease resistance


	Micro-elements e.g. 
Magnesium
	
Mg
	
Chlorophyll production








Exercise:
Colour in the leaves using the picture of “mineral deficiencies” in plants on m-power and the diagram above



Nitrogen deficient – entire plant is light green in colour, lower leaves are yellow, and growth is stunted
Phosphorous deficient -Entire plant is blue- green, with a reddish hint, growth maybe stunted.

[image: Plants with nitrogen deficiency have chlorosis, particularly of lower leaves.][image: Plants with nitrogen deficiency have chlorosis, particularly of lower leaves.]
[image: Plants with potassium deficiency have stunting, and produce few flowers or fruit.][image: Plants with nitrogen deficiency have chlorosis, particularly of lower leaves.]Potassium deficiency – Leaves have a papery appearance, stunted growth and flower growth. Dead area around edges of leaves. Yellow appearance


Magnesium deficient – Lower leaves have yellow patches
 between veins. Leaves wilt











The N: P: K ratio = the amount of Nitrogen: Phosphorous: Potassium in fertiliser
[image: bag]
Exercise:

Look carefully at the fertiliser bag

(a) What do the letters stand for?

N _____________________ P __________________  

K_______________

(b) How is each of these elements used by the plant?

N _____________________ P __________________  

K_______________

(c) What types of plants would grow well in soil to which a fertiliser with this NPK ratio has been applied?

_________________________


(d) Suggest the ratio for a fertiliser that could be used to side dress fruit trees.

__________________________

Use page 85 in Growing on to find out what elements each of these compounds of fertilizer contain

Leafy vegetable fertiliser

· 3 parts sulphate of ammonia ____________

· 4 parts blood and bone ______________

· 4 parts super phosphate______________

· 2 parts potash _____________

Root vegetable fertiliser

· 2 parts blood and bone ______________

· 3 parts super phosphate______________

· 1 part potash _____________




Nutrients are added to the soil by:

1. Breaking down rock
2.   Bacteria  			   decomposing organic matter
Nitrogen gas makes up 78% of air but green plants can not use it in a gas form. It must be contained in simple soluble chemical s before plants can absorb it. Nitrogen fixing bacteria convert the nitrogen into nitrates in the soil which plants can use.

				Nitrogen fixing from the air 

Nutrients are lost from the soil by:

1. Leaching or washing out

2. Harvesting plants

When all the natural nutrients are used up they must be added artificially. 

Types of artificial additions
1. Organics
a. Animal manure
b. Compost
c. Material that was once alive but is now dead e.g. blood and bone, wood ash
d. Green manure -Plants which help add organic material to the soil and add nitrogen fertiliser. The green manure crops are usually grown in winter. 

Legumes are good green manure crops because:-

· Their roots have root nodules containing bacteria which fix nitrogen from the air

· Improve soil structure by composting down when they die

· Stop weeds growing[image: root_nodules]


Examples of green manure crops are:- lupins, peas, clover and mustard.





Root nodules on a root of a legume











	Crop adding fibre and nitrogen
	Crop just adding fibre

	
Lupin

	
mustard

	peas

	

	clover

	



How to grow green manure crops

1. A commonly grow green manure crop is lupin

2. Sow thickly in soil.

3. Before plant flowers (and takes all the nitrogen back) trample and chop them with a sharp spade.

4. Dig the green manure in to the ground.

5. Leave allow to decompose and compost for a few weeks before spring planting.


Inorganic fertilisers

Come from natural mineral deposits or are manufactured from inorganic substances.

1. Nutrient content high – so only a little is needed
 
2. Usually quick release -  so plants respond and grow rapidly

3. Can be expensive -  because they have to be mined or made

Examples:

	Fertiliser
	Mineral content

	Super phosphate
	Phosphorous

	Ammonium sulfate
	Nitrogen

	Potash
	Potassium



Controlling Nutrition

Below is a list of application methods and their descriptions. They have got jumbled. Use a line to show which description fits with which method.

	Application method for fertiliser
	
	Description of method

	Band Placement

	
	Added to soil but not cultivated in

	Base Dressing
	
	Fertiliser diluted in water applied to root zone

	Combine Drilling
	
	Incorporated into the growing media

	Foliar feeding
	
	Scattered or broadcasted on the soil surface

	Liquid feeding
	
	Places a band of fertiliser either side of a row of seeds

	Surface Broadcasting
	
	Liquid fertiliser to be taken up by leaves

	Top Dressing
	
	Seeds and fertiliser combined in the same drill




	
PEST, DISEASE AND WEED CONTROL




Refer to powerpoint “Pests and diseases and their control”

Characteristics of a healthy plant





Characteristics of an unhealthy plant:




Factors which make a plant unhealthy:
· Nutrient deficiencies (see last section)
· Cultural problems e.g. not enough water
· Pests and diseases
· Spray drift

Conditions necessary to maintain healthy plant growth

Listed below are the conditions necessary to maintain healthy plant growth. Fill in the chart below to show YOUR understanding of how you can control and influence these conditions that affect your plant’s growth.
Think about: 
Photosynthesis – light absorption, water and carbon dioxide supply,
Respiration in roots 
Transpiration - slowing down or speeding up water loss
Conditions that affect 
· the rate of plant processes
· The spread of disease
· Competition between plants
· The overall health of the plant

	Conditions
	How can you control this condition?
	How does this condition affect the growth of plants?

	Pest and diseases
	



	

	Weeds around the plants
	



	

	Carbon Dioxide
	



	

	Humidity
	



	

	Nutrition
	



	

	Oxygen in soil
	



	

	Air temperature







	



	

	Water supply
	



	

	Wind
	



	



1. Pests

Refer to the power point “plant pests and their control” on moodle

A pest is an animal which damages plants, usually by feeding on them. 

Pests may be large for example, possums, rabbits and birds or small, for example insects and snails. 

You need to find out what pests are attacking plants so that we can decide the best way to control them. The easiest way to do this is to look at the main clues: 

1) The sort of damage that it has caused
2) The sort of plant that is being attacked.

The main ways plants are damaged are: 
· Chewing which causes holes in fruit, flowers and leaves 
· Sucking which causes stunted growth, leaf curl and spread of disease

Once a pest has been identified it can be targeted with a control method or prevention practice: A control method is used to control the numbers of weeds, pests or diseases 
A prevention practice prevents them becoming a problem

Sort the following practices into control and prevention in the table below.

	Removal of dead material
	trapping
	weed free
	harvesting times
	pruning

	use of natural enemies
	planting times
	burning infected material
	plant resistant varieties
	mulching

	prevent plant injury

	companion planting
	hygienic growing

	using herbicides
	crop succession

	soil fertility
	clean tools
	insecticides
	spacing
	drain soil

	sterilisation
	crop rotation
	nematicides
	repellents
	low humidity

	train
	clean seed
	pesticides
	compost
	shelter

	spraying fungicide
	poison baits
	cultivation
	clean planting material
	



	Control practice of weeds, pests and diseases
	Prevention practice for weeds, pests and diseases

	
	



Prevention:

Methods that prevent pests:
· keep weeds away because they are hiding places for pests
· Burn or compost all rubbish so that it does not attract pests.
· Keep tools and containers clean when not in use. 


Control

Natural control – methods not using chemicals 

Fill in the below table using page 105 of Growing On and the powerpoint “pests and their control”

	Method
	Pest controlled

	A Beer trap 


	

	Soapy water


	

	Derris dust made from the pyrethrum daisy


	

	Yellow plastic sheeting painted with oil


	








Biological control – control using natural enemies of the pest

	Method
	Pest controlled

	Lady Birds

	

	Hedgehogs

	

	Wasps

	




Recognise the best time in a lifecycle to try to control a pest
[image: http://www.ipm.uiuc.edu/bulletin/pastpest/articles/images/9821fig3.gif]
[image: Life cycle of the Cabbage White Butterfly © Paul Billiet]
















On the above life cycles circle the best stages for control. 
Explain your choice:
In your explanation you should:
· Describe the stages of your choice
· Explain why these stages are the best for control
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________









Chemical control -  the use of pesticides / insecticides
	Pesticides

	Type
	How it works
	Examples
	Pest controlled

	Repellent
	Makes plant unattractive to predators because of smell or taste
	Nicotine
Mesurol (slug bait)
	Slugs and snails

	Systemic
	Absorbed by plant and translocated making the whole plant toxic
	Benlate
	Aphids

	Non-systemic (protective chemicals)
	Coats plant with a toxic substance. Fungicides prevent germination of fungal spores
	Copper oxychloride
Captan
	Bacteria


	Contact poisons
	Penetrate insect body, use against sucking insects
	Carbaryl
	Aphids, scales

	Stomach poisons
	Taken in by chewing insects
	Derris dust
	caterpillars



Sort the following control methods in to the table below

	Steam sterilisation
	Trapping
	Drain soil
	Harvesting times
	Shelter

	Clean planting material
	Chemical sterilisation
	Burning infected material
	Weed free
	Pesticides

	Crop rotation
	Insecticides
	Spacing
	Plant resistant varieties
	Mulching

	Clean tools
	Spraying fungicide
	Repellents
	Good quality growing conditions
	Low humidity

	Compost
	Clean seed 
	Use of natural enemies
	Poison baits
	




	Cultural (Physical) Control practices (prevention)
	Biological control practices
	Chemical control practices

	













	
	



Create a double bubble comparing natural versus chemical control of pests

	


















2. Diseases

Refer to the power point “Diseases and their control” on moodle

Diseases are caused by fungi, bacteria and viruses. 

Fungi reproduce by spores which need warmth and moisture (humid conditions) to survive and can be spread in the air. 

Bacteria are very small cells which also need warmth and moisture (humid conditions) to survive and can be spread in the air. 

Viruses can only survive within a host (another living organism). They have to be spread by another agent e.g. a dirty tool, sucking insects, vegetative propagation.

Preventing the spread of diseases:

1. Planting disease resistant varieties which are unlikely to get the disease
2. Removing and burning all plants or plant parts that have the disease
3. Keeping tools and containers clean
4. Training, pruning and not planting plants too close, to allow air to circulate and stop spores settling
5. Keep greenhouses ventilated to keep air moving and stop spores settling
6. Making sure soil is well drained to stop root rot








Control of diseases:

Chemical

Fungi and bacteria

	Method
	Example

	Disease controlled

	Systemic (moves through the whole plant)

	Benlate
	Fungi and bacteria

	Non -systemic

	captan
	fungi

	Non-systemic

	Copper oxychloride
	Fungi and bacteria



 Viruses have no known controls, generally the plants are pulled out and burnt.  This is also known as rogueing. 
Insects which carry and (humid conditions) viruses should also be controlled.

3. Weeds

A weed is a plant growing in the wrong place.
Weeds:
· Compete with other plants for light, nutrients and water
· Carry pests and diseases 
Prevention

1. Be careful not to add soil to a garden which may have weeds seeds in it

2. Control weeds before they produce seeds

3. Keep soil surface cultivated with a hoe

Control

1. Physically removing the weeds by:
· Pulling out if the weed is small with fine roots e.g. grass
· Digging out if the weed has a big tap root e.g. dock

2. Covering the soil with a mulch. This stops small weeds from getting established.

[image: How-Mulch-Works-NEW]
3. Digging over soil, allowing weeds to germinate and then removing them, before planting a crop.

4. Use of herbicides which are chemicals that kill the weeds.

Types of herbicides:

	Type of herbicide
	Use in a garden
	example

	Residual – stays in the soil and kills germinating seedlings
	Around paths and places where plants are not wanted
	Amitrol

	Non-residual – breaks down rapidly in contact with the soil
	Areas which are to be planted
	Glyphosate / Roundup



Safety practices with chemicals

List the 8 precautions listed in “Growing On” P103

1. _____________________________________________________________________________

2. _____________________________________________________________________________

3. _____________________________________________________________________________

4. _____________________________________________________________________________

5. _____________________________________________________________________________

6. _____________________________________________________________________________

7. _____________________________________________________________________________

8. _____________________________________________________________________________


Management practices used to solve a Plant Production Problem

Grease spot is one of the most serous diseases in Passion fruit in New Zealand. It is caused by bacteria, which infects the leaves, stems and fruit, causing dark green oily spots. This leads to the loss of leaves, cracked lesions (wounds), premature fruit drop and fruit decay which causes crop losses and death of vines.

A grower knows considers TWO management practices that could be used to prevent grease spot

· Prune out and burn infected material which also keeps the vines open

· Regular spraying with pesticides at monthly intervals


They choose to prune and burn the infected material

Justify the choice of this management practice:

In your justification you should:
· Describe how pruning and spraying help control diseases
· Explain how these two methods are different in their approach to controlling diseases
· Explain why pruning and burning is a better practice in controlling the disease 

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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SUMMARY OF NEEDS OF PLANTS THROUGH THEIR LIFE CYCLE

	Stage of plant growth
	Preferred plant conditions
	Problems or mistakes in care and maintenance
	Care and maintenance needed

	SEED
	· Dry
· Cool temperatures 
	Storage conditions warm and humid in poorly sealed containers
	Stored in sealed foil packets below 15°C

	GERMINATING SEED
	· Moisture and warmth
· Viable seeds
· Oxygen supply
	· Too much water = damping off
· Too little water = drying out
· Too hot or too cold = irregular germination
	· Correct temperature for seed type
· Moist well drained seed raising mix
· Sheltered environment

	SEEDLING
	· Warmth
· Light
· Nutrients
· Water
	· over or under watering
· insufficient light = “leggy” seedlings
· Insufficient nutrients = stunted growth, yellow leaves
· Over fertilising = “burns” plants
	· Sheltered environment providing the right temperature and light intensity for the plants at that time of year
· Regular gentle irrigation
· Thinning/ pricking out = reducing competition for light, water and nutrients
· Hardening off = preparing seedlings gradually for planting out

	GROWING PLANT
	· Water, light, nutrients
· Training and staking
· Pest control

	· Too much water
· Too little light
· Un-staked stems
· Not spraying or removing pests and weeds enough
	· Careful soil cultivation and preparation
· Regular irrigation and supplementary fertiliser
· Use of mulches
· Planted in sun or shade  - as plant requires
· Stopping = to encourage bushing or
· De-lateralling = to encourage upward growth
· Staking and regular tying
· Regular weeding
· Regular  pest and disease monitoring and control
· Provision of shelter – cloches/row covers for early tender plants 

	MATURE PLANT
	· Pest and disease control

· Shelter available

· Frost protection

· Water, light nutrients
· Pollinated and trained

	· Poor flower and fruit yield
· Plants grow in a tangle = poor pollination, ripening, pest attack, difficult to harvest
· Competition from weeds, harbour pests and diseases
· Pests and diseases reduce yield and make crop unattractive and unmarketable
· Tall plants broken by wind
· Wind reduces temperatures  = poor growth
· Frost burns leaves
	· Regular irrigation
· Light available suitable for plant type = encourage vegetative or fruiting growth
· Nutrient side dressing as a supplement 
· Disbudding/dead heading= larger flowers
· Pruning
· Tying
· Regular weed control – hand, hoeing,  mowing
· Regular pest and disease monitoring and management
· Sufficient shelter for mature plants from wind and frost
· Regular harvesting of mature flowers/fruit/veg
· 


 
WORDS YOU NEED TO KNOW WITH EXAMPLES

· Use this for quick revision. 
· These are the most important words you need to know.
· Try to learn as many examples and use them in your answers.

	Key Words
	What they mean/ how they help plants grow
	Examples

	Taproot
	Main root - anchorage
	petiole
lamina
[image: plantbod.gif]


	Lateral root
	Side root – absorption of water
	

	stem
	Support and transport – water up, sugar around the plant
	

	Branches
	Side stems – support leaves
	

	Terminal bud
	Growing tip
	

	Lateral bud
	Bud at base of petiole – can grow into a branch if terminal bud removed
	

	Leaf
	Absorbs light and converts H2O and CO2 into sugar in photosynthesis
	

	Leaf lamina
	Leaf surface
	

	Leaf petiole
	Stem of leaf hold it up to the light
	

	Flower
	Reproduction – produces seeds
	

	Node 
	Where the petiole meets the stem – area of cambium and high levels of plant hormone - auxin
	

	internode
	Space between nodes on stem
	

	cuticle
	Waterproofs upper surface  - keeps H2O in
	[image: leaf section.gif]	Leaf section
stomata
Guard cells
palisade  mesophyll
phloem
xylem
epidermis
cuticle


	epidermis
	Protection
	

	Palisade mesophyll
	Contain chloroplasts which absorb light and converts H2O and CO2 into sugar in photosynthesis
	

	Spongy mesophyll
	Containing air spaces to allow CO2 through
	

	Guard cells
	Control the opening and closing of the stomata
	

	stomata
	Holes in the underside which let CO2 in and H2O and O2 Spongy mesophyll

	

	xylem
	Cells which transport water
	

	phloem
	Cells which transport sugar
	

	Vascular bundle
	The xylem and phloem together in the leaf this is in the veins
	

	endodermis
	Cells around the outside of the vascular bundle
	Stem section
[image: stem]


	cambium
	Cells which divide – growing cells
	

	photosynthesis
	Process combining water and carbon dioxide driven by light energy absorbed by chlorophyll producing glucose and oxygen





	[image: photosynthesis]

	Respiration
	Process where energy is released when sugar is broken down in the presence of oxygen and carbon dioxide and water are released
	[image: Respiration]

	Transpiration
	Loss of water from plant leaves and stems

	[image: transpiration]

	Conditions for plant growth
	












	[image: factors affecting ps]

	Light
	The amount of light needed to drive photosynthesis. More light increases the rate.
	

	Water supply
	Amount of water available to the plant in the soil – raw material for photosynthesis
	

	Air temperature
	The average temperature surrounding the plant
	

	Humidity
	The amount of water vapour in the air

	

	Carbon dioxide
concentration
	The amount of carbon dioxide in the air – usually 0.04% - raw material for photosynthesis
	

	Oxygen concentration
	Amount of oxygen available for respiration
	

	Nutrients
	Elements required by plants to grow
	Nitrogen – leafy growth
Phosphorous – root growth
Potassium – colour, flavour, disease resistance
Magnesium  - chlorophyll


	Absence of weeds
	Reduction in competition for light, water and nutrients
	

	Absence of pests and diseases
	Reduction in stress to replace cells which would otherwise be channeled into growth and development. This has the effect of stunting plant growth
	







	Management practices
	
	

	Cultivation
	Methods of breaking up soil
	Digging, forking, raking, hoeing

	Non-motorised tool 
	Hand tools
	Spade, fork, hoe, trowel rake

	Motorised tools
	Tools driven by a motor
	Rotary hoe, motor mower 

	Plant training
	Artificially controlling the growth of plants
	Disbudding, stopping, fruit thinning, pruning, planting and staking

	Disbudding
	Removal of side flower buds to encourage one big flower to grow
	[image: Disbudding]



	Stopping or pinching out
	Removal of terminal bud (NOT flower bud) to encourage side shoots
	[image: stopping 3]

	Fruit thinning
	Removing some of the fruit to reduce competition and encourage large fruit to grow
	[image: thinning-out-fruit-2]

	Pruning
	Cutting out branches to control the shape of the tree
	[image: pruned fruit tree] Pruned tree

	Pruning cut
	45º away from the bud
	[image: pruning cuts]

	Staking 
	Providing a support for a plant to stop it falling or blowing over
	[image: Staking plants] staked plant

	Plant protection
	Protecting plants from extremes of the environment
	Shelter, cloches/row covers, cold frame, greenhouse, shadehouse

	Shelter
	A barrier which filters wind to protect plants from physical breakage or cool temperatures
	Trees or shelter cloth
[image: General AgHort photos 558]

	Nutrition
	Providing plants with essential elements
	C, O, N, P, K, Mg

	Fertilisers
	A mixture containing nutrients needed by plants for healthy growth
	Blood and bone, super phosphate, potash

	Fertiliser application
	Methods of supplying nutrients to plants
	Foliar (leaves), band/side dressing (down the sides of rows), base (before planting), broadcasting (spreading the fertiliser)

	Green manure
	Plants which supply nutrients to the soil. 
Legumes fix N from the air in root nodules
	Lupins, beans, peas, clover

	Root nodules
	Growths on roots that contain bacteria which fix N
	[image: root_nodules]

	leaching
	The process of nutrients washed through the soil 
	

	Nutrient deficiency
	The condition of a plant lacking one or more elements
	Yellow leaves and stunted growth in plants lacking nitrogen

	NPK ratio
	The proportion of nitrogen, phosphorous and potassium in a fertiliser
	N10:P8:K4 for a leafy fertiliser

	Compost
	Dead plants and animal manure collected together to decay so that they can be added to soil
	

	Pests 
	Animals which feed on and damage plants
	Chewing, sucking and pecking (birds)

	Chewing pests
	Animals which chew holes in leaves reducing the area which can absorb light and photosynthesise
	Slugs, snails, caterpillars
[image: caterpillars on leaf]

	Sucking pests
	Insects which have mouthparts in the shape of needles that pierce the leaves and suck out sugar 
	Aphids and whitefly
[image: aphid]

	Prevention
	Methods which discourage pest attack
	Ensuring the plants are very healthy, discouraging weeds, 

	Control
	Methods which attempt to get rid of the pests
	Natural, biological and chemical

	Natural control
	Methods not using chemical
	Beer traps for slugs and snails, sticky yellow traps for insects

	Biological control
	Use of natural enemies of the pests
	BTK (bacteria attack caterpillars), ladybirds and wasps (aphids and whitefly)

	Chemical
	Chemicals which kill the pests
	Carbaryl kills caterpillars

	Diseases
	Organisms which feed off plants causing their cells to die
	Fungi, bacteria and viruses

	Fungi
	Multi-cellular organisms which invade plant tissue
	Damping off in seedlings, mildew on pumpkin leaves
[image: mildew]

	Bacteria
	Single celled organisms which feed off the cells of the plant
	Black spot
[image: holly_leafspot]

	Viruses
	Organisms that invade plant cells but cannot survive outside the plant
	[image: virus on leaves]
Tobacco mosaic virus

	Prevention
	Methods which discourage disease attack
	Maintaining plant health, increased ventilation to stop spores settling, reduced plant density  stopping disease spreading, disease resistant plants

	Control
	Methods which attempt to get rid of the disease
	Roguing, biological, chemical

	Roguing
	Burning parts or whole plants with diseases
	Plants infected with viruses

	Biological
	Using animals which consume diseases 
	Yellow ladybirds eating mildew

	Weeds
	Plants growing where they are not wanted which compete with wanted plants for light, water and nutrients

	Dock, chickweed, kikuyu grass 

	Prevention
	Methods which reduce weed growth
	Use of sterile soil (potting mixes), regular cultivation, stopping weeds making seeds

	Control
	Methods used to control weed growth
	Mulching, digging/pulling out, herbicides

	Mulching
	Covering soil surface around plants to stop light getting to weeds
	Grass clippings, bark, newspaper, 

	Herbicides
	Chemicals which kill weeds
	Residual, contact (non-residual)

	Residual herbicides
	Chemicals which stay in the soil and kill plants as they germinate
	Amitrol

	Non-residual herbicides
	Chemicals which kill plants but break down in the soil
	Roundup
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Characteristics of a healthy plant

		Compact upright shape 

		Sturdy stems, no etiolated internodes

		No diseased broken or damaged stems, shoots or branches

		Green, glossy leaves, no spots, discolouration, insect damage or disease
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Characteristics of an unhealthy plant

		Wilted leaves, stems, branches or shoots

		Spindly stunted or spindly with etiolated internodes

		Damaged stems, poorly formed fruit

		Leaves dull, curling, yellow or discoloured

		Leaves with dark spots, holes and damage
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