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Internal Assessment Resource

Agricultural and Horticultural Science Level 2
	This resource supports assessment against:

Achievement Standard 91291 version 2
Demonstrate understanding of advanced plant propagation techniques used for commercial production in New Zealand

	Resource title: Everything’s coming up roses

	4 credits

	This resource:

· Clarifies the requirements of the standard

· Supports good assessment practice

· Should be subjected to the school’s usual assessment quality assurance process

· Should be modified to make the context relevant to students in their school environment and ensure that submitted evidence is authentic


	Date version published by Ministry of Education
	February 2015 Version 2
To support internal assessment from 2015

	Quality assurance status
	These materials have been quality assured by NZQA.

NZQA Approved number: A-A-02-2015-91291-02-5384

	Authenticity of evidence
	Teachers must manage authenticity for any assessment from a public source, because students may have access to the assessment schedule or student exemplar material.

Using this assessment resource without modification may mean that students’ work is not authentic. The teacher may need to change figures, measurements or data sources or set a different context or topic to be investigated or a different text to read or perform.


Internal Assessment Resource

Achievement Standard Agricultural and Horticultural Science 91291: Demonstrate understanding of advanced plant propagation techniques used for commercial production in New Zealand
Resource reference: Agricultural and Horticultural Science 2.3A v2
Resource title: Everything’s coming up roses
Credits: 4
Teacher guidelines
The following guidelines are designed to ensure that teachers can carry out valid and consistent assessment using this internal assessment resource. 
Teachers need to be very familiar with the outcome being assessed by the Achievement Standard Agricultural and Horticultural Science 91291.  The achievement criteria and the explanatory notes contain information, definitions, and requirements that are crucial when interpreting the standard and assessing students against it.
Context/setting
In this assessment activity students will develop a resource for new staff at a rose breeder. The resource will provide detailed instructions about propagating roses. The resource will include information about:
· how to break the seed dormancy of new cultivars
· how to carry out budding and grafting of new cultivars
· how to make decisions about which technique would be most suitable for the material they are working with.
Conditions
This is an individual activity. Students have two weeks of in and out-of-class time to complete it.
Prior to this activity, students should take part in practical and theoretical propagation activities. This practical work will give students the opportunity to gain knowledge about the required propagation techniques. Roses can be propagated at any time of year, depending on the technique used.
It would also be beneficial to visit a plant breeder. 
Include several progress checks during this assessment activity.
Resource requirements
Students will require access to:
· computers with internet access and publishing software
· printers 
· digital cameras.
Additional information
None.
Internal Assessment Resource

Achievement Standard Agricultural and Horticultural Science 91291: Demonstrate understanding of advanced plant propagation techniques used for commercial production in New Zealand
Resource reference: Agricultural and Horticultural Science 2.3A v2
Resource title: Everything’s coming up roses
Credits: 4
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Demonstrate understanding of advanced plant propagation techniques used for commercial production in New Zealand.
	Demonstrate in-depth understanding of advanced plant propagation techniques used for commercial production in New Zealand.
	Demonstrate comprehensive understanding of advanced plant propagation techniques used for commercial production in New Zealand.


Student instructions
Introduction
In this assessment activity, you are a rose breeder who has decided to take on new staff.
The new staff need to be trained in different propagation techniques:
1. Techniques for breaking the dormancy of the newly bred rose seeds. (The seeds have hard seed coats and are packed tightly into fleshy rose hips).
2. Techniques for budding and grafting established varieties.
Since there will be a number of new staff, you decide to produce a resource that will include instructions for the propagation techniques. The resource will need to:
· Describe the steps taken for the techniques involved in breaking hard seed coat dormancy and budding and grafting
· Explain the use of the techniques and steps within the techniques in relation to plant structural features and functions and environmental considerations which will help support new staff when they are making decisions about which propagation technique to use
· Consider an easily accessible format for the resource.
Use photographs and/or diagrams to illustrate the techniques to assist your explanatory notes.
This is an individual task. You have two weeks in and out-of-class time to complete the assessment, which is the equivalent of 10 -12 class periods and 6 hours out of class time. 
“Instruction guide resource”
Present your findings in a two-part instruction guide referring to the sexual and asexual propagation of roses. It should clearly describe the actions at each step. The instructions should be clear and easy-to-use in the field. Include a checklist that will assist new staff when they are making decisions about which propagation technique to use.

You can choose from a range of formats and should ensure that the resource is easy to follow. Suggested formats are:

· A handbook with pages designed in landscape divided into three columns with photos in one and descriptions and explanations beside the photo in the other two columns

· A series of wall charts which could be laminated and hung on a workroom wall possibly with flow diagrams to help decision making

· A PowerPoint presentation for staff training, accompanied by a handbook suitable for use in the field. 
Task
The instruction guide will need to have two parts:
· Breaking the dormancy of the newly-bred rose seeds
· Budding and grafting.
Part One

Sexual propagation – Breaking dormancy of rose seeds
Using your course notes and the Internet, research the most suitable techniques for breaking the hard seed coat dormancy of rose seeds.
Make notes about TWO propagation techniques that could be used to break the dormancy of rose seeds. 
Explain why the steps shown and described for each technique are important for successful breaking of hard seed coat dormancy in rose seeds. In your explanation refer to how the step considers:
· Environmental conditions including temperature, water and oxygen availability.  

· Biological conditions relating to seed structural features and the process of germination.
Compare and contrast the advantages and disadvantages of the two chosen techniques in relation to:
· The number of seeds which might be involved and the percentage of success in breaking seed dormancy (quantity and quality)

· The time involved in each technique in relation to meeting possible deadlines (timing)

· Any costs relating to labour and/or equipment required for the techniques (economics of production).

Part Two
Asexual Propagation - Budding and grafting 
Using your course notes and the Internet, research the techniques for budding and grafting roses.
Make notes about ONE budding technique and ONE grafting technique commonly used in rose propagation.
Explain why each step shown and described for each technique is essential for successful rose bush production. In your explanation you should consider:

· Environmental conditions including the effect of seasonality on the suitability of the material and the effect of water availability and temperature on propagation success. Refer to relevant plant structural features and functions.
· Biological conditions including the age and suitability of the scion and rootstock, the health of parent plants and precautions required to reduce the spread of disease from parent to offspring.

To help staff choose between the two techniques, compare and contrast the use of budding and grafting in the asexual propagation of rose bushes. Consider the potential for:

· A high percentage of success and the production of strongly growing, mature rose bushes (quality and quantity)
· The time taken to produce mature flowering bushes (timing)
· The most cost efficient use of plant material (economics of production).

Assessment schedule: Agricultural and Horticultural Science 91291 Everything’s coming up roses
	Evidence/Judgements for Achievement 
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student demonstrates understanding of three techniques for propagating roses (one breaking the dormancy of seeds, one budding, and one grafting).  This includes a description of:
· the steps used to carry out the technique
For example
Breaking the dormancy of seeds
· Rose seeds need to be removed from the hips by cutting them out of the hips and washed in a sieve to remove any inhibitors in the flesh. 
· The hard seed coats need to be chipped (scratched with a knife) care being taken to do this away from the hilum and away from the embryo to allow water to enter the seeds. 
· Seeds should be planted in well aerated and sterile seed raising mix and placed in a warm environment
OR
· The seeds can be removed from the hip and placed in moist sterile seed raising mix and placed in a fridge at 4ºC for at least 4 weeks. (stratification)
· Seeds should be planted in well aerated and sterile seed raising mix and placed in a warm environment
Other techniques such as use of a gibberellin soak could be used.
Budding and grafting
Cleft grafting:
· Scion prepared by long cuts made to either side of the base.
· Stock cut across the top horizontally and then a long cut made down the stem.
· The scion is placed in the stock and the cambiums matched at least on one side.
· The scion and the stock are bound together.
T Budding:
· A lateral bud is cut from the scion wood at a node and a small bit of petiole is left attached.
·  A “T” is cut in the stock and the bark is lifted.
· The bud is placed in the pocket made by the “T” ensuring it is the right way up.
· The bud is then bound to the stock with tape. 
· The completed graft is placed in a warm sheltered location.
· The best time of year to do this procedure is summer.
· Scion chosen for its flowering/scent.
· Rootstock chosen for growth habit/ disease resistance.
· Both must be closely related and compatible.
· The stock and scion should both be free of disease or pests. Clean knives and secateurs should be used.
Note: Diagrams and/or photographs will be required to support the evidence for achievement.
	The student demonstrates in-depth understanding of how seed dormancy is broken.  This includes an explanation of:
· how the steps used to carry out the technique provide the biological and/or environmental conditions required for successful propagation when using the technique.
For example
Breaking the dormancy of seeds
· The mobilisation of enzymes and breakdown of the food store will not occur until water is available.
· Seeds should then be planted in sterile seed raising mix, which is well aerated providing oxygen, and placed in a warm environment to increase the rate of enzyme action.
OR
· Stratification will break down any inhibitors like abscisic acid and stimulate gibberellins, which activate germination enzymes.
· Seeds should then be planted in sterile seed raising mix, which is well aerated providing oxygen, and placed in a warm environment to increase the rate of enzyme action.
The student demonstrates in-depth understanding of how asexual propagation is carried out.  This includes an explanation of:

· how the steps used to carry out the technique provide the biological and/or environmental conditions required for successful propagation when using the technique.

Budding and grafting
Cleft grafting:
· The longer the cuts the greater area of cambium exposed. Cambium cells are the cells that are actively dividing and will fuse with the stock cells. 
· So that they will fuse, the cambiums must be matched at some point.
T Budding:
· The lateral bud is used as it is a point where there is active growth of cambium cells and also a high concentration of auxin which is a cell division promoting hormone and will assist the wound to heal.
· The petiole acts as a small handle and helps lever the bud into place.
· The bud will not grow if it is upside down as the cells will have the wrong polarity.
· Binding the wound stops the graft or bud drying out.  Cell division will only take place in moist conditions and this will speed up the joining of the two parts. 
· It will also stop bacteria entering the wound which might cause rot and stop the wound healing.
· Warm sheltered conditions speeds up plant processes and will make the two parts fuse together quickly.
· Summer is when the rose plants are in active growth and the cambium cells are more likely to fuse.
· Cells will only fuse together if they have similar genetic make-up and are described as compatible.
· The material used is actively growing and diseases and pests can easily be transferred to the new plants.
· Clean tools stop potential diseases transfer.
Note: Diagrams and/or photographs will be required to support the evidence for achievement.
	The student demonstrates comprehensive understanding of how seed dormancy is broken.  This requires the student to compare the advantages and disadvantages of the two techniques based on quantity, quality, genetic potential, timing and economics of production
For example 
Breaking the dormancy of seeds
· The best technique for breaking the dormancy of seeds is probably stratification, as just washing and chipping may not remove all of the inhibitors resulting in a low percentage of seedlings which may come up irregularly and not be very strong. (Quality, quantity and timing) Also chipping is very labour intensive and this could erode profit. (Economics) However stratification does take longer and time may be important, but it is easier to treat large numbers and may produce better quality seedlings which germinate together. 
The student compares and contrasts the two asexual techniques based on quantity, quality, genetic potential, timing and economics of production.
For example

Budding and grafting
Budding is generally used for roses. It has the advantages of:
· A large area of cambium is exposed in the scion and stock and therefore there is a better chance of the two fusing. (Quality)
· A large number of buds can be made on one stock stem which gives the potential for a greater strike rate.(Quantity)
· Rosewood is very easily lifted in summer and suits this procedure.(Timing)
· Grafting generally only allows for one graft or bud per stock.
· Less area of cambium is matched and thus the graft union may not be as strong.
Note: Diagrams and/or photographs will be required to support the evidence for achievement.


Final grades will be decided using professional judgment based on a holistic examination of the evidence provided against the criteria in the Achievement Standard.
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