[image: image1.jpg]




[image: image5.jpg]



Doing Field

Research

A guide for 

Trainers
Dr David Askin
EU ACP Science and Technology Program

managed by NARI in PNG for

Papua New Guinea, Solomon Islands and Vanuatu

[image: image2.jpg]



Table of Contents

2The learning process and training resources


2Our thanks


2The training context


2The trainer’s role


3A key concern – everyone to learn – keep an eye on those less experienced


3Tests


3Trainers resources


5Introductions and building a team


5Pot experiments


6Field Research with a farmer focus


6Introduction


6Gender and Agricultural Research


6Introduction


6Encouraging farmers to do their own experiments


6Introduction


7Time for discussion


7Time for discussion


8Doing Field Research – getting the basics right


8Introduction


8Teams – research scientists, technicians and field labouring staff


8Maintaining equipment used in field research


8Protecting your trial


9Trial design(s) - treatments, blocks, replication – dealing with variability


9Introduction


10First Class exercise- in four groups with four leaders


11Standard Order in a factorial design experiment


12Trial Plans, Data recording sheets




The learning process and training resources
Our thanks

We know you are busy. You are a senior staff member in your own organisation. It is very challenging for you to take four weeks out of your busy life and commit to this training. ACP, and management of this training program are grateful for your willingness to engage in assisting in this training.

We believe there will be plenty for you to learn also.

Thankyou for the commitment and we trust this four week period will be enjoyable and profitable for you.

The training context

Melanesia. There is room here for us to behave as Melanesians. What might that look like in a training course of this nature?

How might we do this well?

Historically knowledge was power. We must become one group, one team where we see each other as members of the same team. We must quickly go past any desire to hold knowledge for our own advantage.

What else?

I think we have lots of room to allow you as trainers to develop directly in your training skills. Leading groups and sessions. That is something we will work on as we go along. I want to hand this kind of role on. I believe there is enthusiasm in NARI and elsewhere for my input to diminish as your input increases. Go for it. There is plenty of opportunity for you as trainers to shine.
Pursue excellence. Develop new skills.
The trainer’s role

A four week, intensive training program will take considerable effort and commitment to complete well. Your role is critical, as you engage particularly with small groups and in one to one sessions. 
There are things you need to do (
1. Have read at least one of the manuals on training adults in PNG. There are two on our website (www.cdwi.net) 

2. Have read the appropriate chapter or manual prior to a session. 

3. You need to be sure you can do the calculations and understand the topics.  BUT if you are feeling daunted and worried- askin why am I a trainer when I have so much to learn…? I am committed to ensuring you are provided with what you need prior to each day’s activities. You will become more familiar as time goes on, and remember you get two introductions to a topic- the trainer intro, then the trainees intro, before we get to a session with trainees.
4. Assist with leading sessions, collating results and 

5. Particularly engage with those who are struggling- as indicated by a series of test results.

Ask if you are unsure. We will meet late afternoon each day to plan the next day(s).

Our goal is to build the skills and knowledge of the trainees. There is much to learn. Don’t give an answer too quickly. We want to ensure that all trainees are learning and finish up with a very wide range of new skills and abilities. The manuals provide the guidance as to what is to be learned.

I am particularly concerned about the way in which someone confused can hide in a group, letting others progress, while they are lost. Keep your eyes open for this situation. This is important enough to repeat – below(
A key concern – everyone to learn – keep an eye on those less experienced
We don’t want to work so often in groups that a few people shine, while others who are confused, hide behind those who know. This is particularly the case when creating new trials- with trial design and pot and field calculations- fertiliser rates, yields, percentages etc to consider.
Tests

We have scheduled tests and can add new questions as needed. The intention is to show case for you the use of an on-line training tool.

A key requirement is that we know how trainees learning is progressing – as we go along. So a test will be used to establish a baseline very early in the process, then at least weekly tests thereafter.

We start the day with a test for you- I am keen to get a handle up front, on your skills and knowledge relating to some of our topics.

Trainers resources
Training related(
· Training adults in PNG (Muntwiler and Askin) is a good resource to read and consider. 

· Songan and Fooks training guide is equally useful.

Research related (
· Askin, D. (2011) Doing Field Research – General. 

· Askin, D. (2011) Doing Field Research – Doing Research with Animals. 

· Johnston, M and Askin, D. 2005. Doing Field Research – Container Grown Experiments.
· Mayer and Chapman- Research with perennial tree crops.

· Thiagalingam, T. 2002. Refresher training course in Soil Science.

· Wilson, T. Survey notes – and additional files.
· Other resources may be added as they become available.

This manual follows the chapters in various manuals available to you and used during the 2011 training in Lae.

Please note - some of the resources were initially started during the ACNARS project which ran some years ago. 

The tests provide clarity surrounding the knowledge and skills trainees need to have. But, our requirements go beyond tests of knowledge. We want to challenge attitudes and develop many new skills.
This is first and foremost a practical training program. 

We will be flexible as weather, opportunities for involvement in research at Labu and Bubia  and other staff commitments modify our program.  Flexibility isn’t the same as disorganisation.

	This is first and foremost a practical training program


The manuals provide clarity regarding the skills, attitudes and knowledge required. However, during training expect the learning to be approached from different directions. What do I mean by ‘different directions?’ We will consider trial design first with our pot experiments, but design- so crucial to field research – will be considered with each and every experiment we encounter in the field.

Different directions also includes the concept of repetition. We will do the important in a number of ways. Calculations will be done in a number of settings, so that the participants become familiar with them. Mistakes can ruin otherwise good research.

We will look again and again at data recording, data management, trial plans etc. Repetition will assist in clarity.

We cannot expect to cover everything in four intense weeks – and expect people to have learned it all. I would rather cover less and do it well, than skip over material quickly to tick the boxes as it were.

Finally we will test regularly to see if trainees are learning- really learning. We will operate in different groups, to allow a personal approach to learning. Your role is to support that personal development, particularly assisting those for whom much of this is new.

Online resources
The resources for this training course are part of a larger resource for Melanesian NGO’s that is being established at the PNG Community Development Workers Initiative web site and management system/library - www.cdwi.net. This NGO is being registered and has a number of very capable men and women- committed to doing well in the villagers of PNG. My support to their grass roots initiative is whole hearted. 

The CDWI site also showcases (open source) project management software and on-line library that will be useful. 

In time I expect the information here to be stored at a Melanesian Agricultural Information system that is to be established during 2011. Over to NARI and MAIS staff.

Introductions and building a team
It is important to create a strong team feeling early in the training. We have a trip to Aiyura planned. That will help. The living situation will be very useful also.

There are evening sessions around DVD’s, but the starting point is listening to people’s stories.

I’d like you - the trainers to decide how best to establish introductions. Many of you have been in more training programs than I have. What good ideas have you seen that will work well?

What about a piece of light relief regularly? Participatory Learning and Appraisal has some very good interactive sessions.

I would like one trainer each week to run a session that will add value to the training program.
Pot experiments

We are expecting to have 120 pots with corn 3-4 weeks old growing in them. These will form the basis of a number of small group experiments, which you as trainers will help to lead.

Pot experiments are particularly useful in the very tight time-frame for this training. They allow teams to work together (yes, team work is very important in almost all research) (
6. plan together,

7. design an experiment,

8. apply treatments,

9. manage- watering, insect and disease problems,

10. visually score,

11. harvest

12. analyse 

13. report 

All of these items can be squeezed into our very tight four weeks. This is important. 

The emphasis on small groups completing research in pot experiments has arisen because of the need for people to plan and conduct research. Of course we would have preferred 2 x 2 weeks to allow a better flow with training and a greater field orientation.

But, given the limitations our pot experiments are a key learning component of the training.

Please read the whole manual on container grown experiments. We will work together to ensure trainees can complete required calculations.

I would like about 5 or 6 groups working on 

1. Design of pot experiment

2. Rates to apply

3. Blocking decisions with existing plants

4. Light in greenhouse?

5. Create a trial protocol for their experiment.

Remember we want groups to layout a trial in a RCBD. Blocks will be based on some sense of variability in the environment- shade, fertility trends etc.

Field Research with a farmer focus
Introduction

Please read the chapter in DFR- General. Pg 6ff.

Field Research with a farmer focus is foundational. It is our primary focus. This focus sets the class eyes away from research technology and research stations and towards farming families- whether they are remote or in the cities of Melanesia. 

BUT – good research that really answers the problems of Melanesian agriculture is built of good technical skills. This manual focuses on those technical skills.

Note the mention of teams, and team work. That is a large topic and very important to your success and the success of our trainees. 

Working together is a key part of what we will do. Look and listen. Strive to encourage teams. 

Be generous with praise as teams work well together.

Consider making good use of the separate manual- written some years ago for NARI, but of value to all of us. It is called Doing Field Research – Keeping people the focus of research in Melanesia. It is available at www.cdwi.net. 
This section will be covered alongside the chapter on Getting the basics right- about page 40.

Gender and Agricultural Research

Introduction

Here is a key question to consider.
Is the emphasis on gender true to the best of Melanesian society or is it a western push that is foreign and unhelpful to development in the widest context? Now that should generate discussion. Yes, there is much in the manual that we would like to cover. This training is not a gender workshop, but we will do our best to raise gender related issues as the training unfolds. 

The intention is that we put greatest emphasis on the technical aspects of research skill- as that is the focus of the training.

Other projects are focussed on social and management aspects so we will limit our time on gender issues – concentrating on ensuring each trainee has understood key aspects. 
Encouraging farmers to do their own experiments 

Introduction

International literature refers to farmers doing their own experiments as ‘Participatory Technology Development (PTD). What a mouthful! This chapter is about working with farmers to do simple experiments on their land. 
The chapter includes some discussion starters. We will use these and you as trainers will lead the discussion and reporting back in groups.
	(
	Time for discussion

· Sometimes extension officers have little practical farming experience?
· What do you make of this statement? How do you react personally to this?
· If true, what should we do about it? 


	(
	Time for discussion

· Sometimes farmers may not want an experiment- they just want the answer. An experiment may indicate some plots won’t do as well as others. That may be seen as a loss…?
· What do you make of this statement? What might we do about it? 


A key exercise we have planned relates to working with some of the field labourers at NARI Bubia and Labu, going out to their gardens in small groups- no more than 7 or so in a group, each with a leader.

The goal? Establish some relevant, simple experiments with the farming family.

Start by ( 

· Discuss what the family are doing on their land.

· Ensure women are present and listened to. Direct questions to them, so that their voice is heard. 
· If children are present and old enough- involve them- encouraging their interest in growing things.
· Look for opportunities to establish a ‘with’ and ‘without’ experiment. We will think about possibilities in class. 

eg 

14. Mulch – with and without using quickstick or lamtoro.

15. Chicken manure – old, fresh and none.

16. Rabbit manure – with and without- refer photo in the General manual.
17. Chickens in a couple of cages- some might be fed standard broiler feed, while others may be fed limited broiler feed and some garden feeds. This of course requires weighing at start and end, and records.
18. We will find other appropriate opportunities as we visit. 

Make sure appropriate records are kept. 

Take photos.

Visit the farmers later- this is much more of a challenge for us in this exercise as we have just 4 weeks. However, we will do our best to allow a further visit.
Doing Field Research – getting the basics right

Introduction

There is much to consider that relates to your own personal management (some call this personal viability) and your management of staff that work for you. There is supervision and delegation, the seven habits of highly effective people and more.

Those issues are provided for you as trainer and for the trainees in a manual known as DFR- Keeping people the focus of research in Melanesia- available at www.cdwi.net 

 In this section we concentrate on skills, attitudes and knowledge that will ensure you are more effective as a field researcher.

Teams – research scientists, technicians and field labouring staff

We will spend a whole session directly interacting with field staff- listening to the challenges they face in working with researchers. We aim to have them help us develop a check list for appropriate working styles.

We will also reflect together without field staff present- on the interactions that you see as we visit research stations during the training.

	(
	Time for backing up data- Now!

· Create a Google mail account (or similar) and email critical files to that account. 
· What would you do if your office burned down tonight? 


Maintaining equipment used in field research

Keep an eye on field research resources- and how they are being managed. How can the management and care be increased.
How focussed are teams on health and safety issues? When machinery is used, are staff adequately protected?

What do we do about those staff who refuse to use boots or other safety equipment even when it is made available?

Protecting your trial

Are the field trials we visit adequately protected? What are the main risks? What can researchers do about those potential problems?
Measurements – getting a feel for weight and length

You as a researcher need to know whether a weight or a length makes sense. The exercise below is designed to help you get that feel. For example a yield in potatoes that gives 5 kg in each square metre is equivalent to 50 tonnes / ha. Knowing what that looks like is important.
Measuring exercise

	Recorder
	
	Date
	


	Item
	Guess
	Units
	Measured

	Width of lecture room
	
	m
	

	Length of corridor
	
	m
	

	My arms fingertip to fingertip, full stretch, horizontal
	
	m
	

	Palm width-without thumb
	
	Cm
	

	Width of thumb knuckle
	
	mm
	

	width of smallest finger, finger nail (widest possible measurement)
	
	mm
	

	table width
	
	cm

	

	table length
	
	cm
	

	Add some items
	
	g
	

	Weights-
	
	
	

	Matchbox of NPK fertiliser
	
	g
	

	Matchbox of Urea fertiliser
	
	g
	

	Tinned fish can
 of NPK fertiliser
	
	g
	

	Tinned fish can of Urea fertiliser
	
	g
	

	Bottle top of NPK fertiliser
	
	g
	

	Bottle top of Urea fertiliser
	
	g
	


Comments
Trial design(s) - treatments, blocks, replication – dealing with variability
Introduction
Variability is a key concept for all to understand.

Trial designs flow from our understanding of variability.

We will return to this topic many times as we visit research experiments. Repetition and practical engagement in research are key methodologies for learning.

Starting with an experiment on a table (pot experiment) will also assist in learning trial design.

First Class exercise- in four groups with four leaders

Here is the first class exercise – it is in two parts. The first is indoor/theory based. The second relates to the pot experiments groups start.

A number of farmers have come to the research station with the question- which kind of manure should they use? A researcher is going to test to see which is best. 
1. Should we use Chicken, Pig, Cow, manure or is NPK fertiliser best? An extension officer suggests that she heard that an experiment needs a control. A control is a plot with no fertiliser at all. Someone says that sounds like five treatments. Write on 5 cards, the names of the five treatments. Please write in large, clear words.
2. The farmers will choose, with the researchers the rates to use. For this exercise we will not calculate or agree on rates- just the type of fertiliser to use. Are five plots all that is required? No, we need to replicate (duplicate) because of variability.

3. What about random variability in the land? What about sunshine, shade, moisture in soil, history of the garden area? History of the research area?  .  
4. So we agree on four replicates. Write on 3 more sets of five cards. Lay them out in a uniform pattern. See below. This is what you should see in front of you. Why is that not wise in a field experiment? Turn all cards over, shuffle, now layout what you have without looking at what is written on the cards.

	Chicken
	Cow Manure
	Pig manure
	NPK
	Control

	Chicken
	Cow Manure
	Pig manure
	NPK
	Control

	Chicken
	Cow Manure
	Pig manure
	NPK
	Control

	Chicken
	Cow Manure
	Pig manure
	NPK
	Control


5. Here is what happened when we shuffled and looked at the cards. Note how controls sit by chance on right hand end and most chicken is on the left hand end. Remember this is a Completely Random Design- CRD- with four replicates.
	Chicken
	Control
	Pig manure
	Cow manure
	Pig manure

	Chicken
	Cow Manure
	NPK
	NPK
	Control

	Cow Manure
	Pig manure
	Pig manure
	NPK
	Control

	Chicken
	Cow Manure
	Pig manure
	NPK
	Control


19. Our field is on a hill slope. At the top the soil is shallow, infertile and eroded. At the bottom our soil is accumulating and more fertile, with better moisture. This is common in many fields. So our experiment is set up as a RCBD – Randomised Complete Block Design. Each treatment is randomly allocated once, in each complete block.  See below. The blocks are in rows.
	Block 1
	Cow manure
	NPK
	Pig manure
	Control
	Chicken Manure

	Block 2
	Control
	Cow manure
	Pig manure
	Chicken manure
	NPK

	Block 3
	Pig manure
	Control
	Chicken manure
	NPK
	Cow Manure

	Block 4
	Chicken
	NPK
	Cow Manure
	Pig Manure
	Control


20. That’s where the name comes from. RCBD. All treatments occur once in a block. That is why it is called Complete. Treatments are randomly allocated within a block. This is why it is called Randomised, Complete Block design.
21. Note that Block 1 is likely to be on poor soils. Block 4 is likely to be on better soils. BUT all treatments occur once in block 1. All treatments occur once in Block 2 - etc.
22. Discussion relating to other effects that may be present in fields. Shade, old fire sites, tracks, stones under the soil, camped animals.
23. How does this relate to farmer research? One farmer may have one replicate (in this case, the same as a block). Another farmer may have another block or replicate of the larger experiment. In other words each farmer would have 5 plots. This is challenging as many farmers may not apply treatments are requested. They may not manage or harvest an experiment as requested. It is important to be very clear with what is required.
24. Look again at your layout. If you are satisfied you can write on the plots the plot numbers and create a trial plan.

25. A data recording sheet is next!

26. And we must go back and calculate rates to apply.

27. If we apply NPK at 50 kg Nitrogen / ha, how much P and K is also applied? These questions are for later.

	Remember the goal is understanding ( through learning by doing.


Discussion moves to how many replicates are normal- four in this kind of experiment. What is a replicate? – It is simply duplicating everything we have. Blocking is how the replicates are laid out in the field or in the greenhouse bench.
Standard Order in a factorial design experiment
Standard order is a way of looking at the whole set of treatments for a trial. To help trainees understand this(
1. First take them through the example in the DFR manual- page 55 then, 
2. Allow each person in the group to work quietly on a factorial experiment that they think would make sense in their own research establishment. 
See if they can come up with a standard order. This MUST be done individually, to ensure that each person has caught on to the process.
Refer below for a few extra tasks to cement the learning(
Question 1. Write out the full treatment information in a standard order for five levels of the first factor which are 5 cultivars (A, B, C, D, E) and two levels of second factor (with and without P fertiliser). 

(In these questions, pls note that if we say four fungicides – the intent is that the trainee puts in four values that make sense- eg 1,2,3,4, or A,B,C,D – or four names of four actual fungicides. The values are not important. The pattern and total number of treatments is the important part.

Start by calculating how many treatments. 2x5=10. Write down 1-10 in first instance in a first column. In second column, list first factors levels, repeating until you get to the end of treatments. ABCDE, then ABCDE again. There, 10 treatments but waiting for second factor at two levels.

In third column, follow the pattern as shown. The first level of the second factor keeps being applied until the pattern in the earlier column repeats. See what I mean by looking below.
Trainees should end up with this.

Note that it is good to start with the first treatment being a control – a minus P fertiliser in this instance.

Standard Order for a factorial experiment of 5 cultivars by two levels of phosphate fertiliser (none and some).

	Treatment Number
	Cultivar
	Phosphate Fertiliser

	1
	A
	-

	2
	B
	-

	3
	C
	-

	4
	D
	-

	5
	E
	-

	6
	A
	+

	7
	B
	+

	8
	C
	+

	9
	D
	+

	10
	E
	+


Question 2. Here’s a factorial- three coconut varieties x 3 planting populations- (L, M and H)

Qn 3. Four fungicides by three cultivars of potato. 

Qn 4. Make up your own suggestion and see if you can create standard order.

Qn 5. Try this more complex option. 5 cultivars by 2 manure types by 2 manure rates. 

Qn 6. NOW for three of these examples, draw up quick trial plans as they may be arranged in a field.

Qn 7. Draw up for the first example (a 5 x 2 factorial with 3 reps) a trial design that has the plan arranged 5 x 6 plots with 3 replicates.

Trial Plans, Data recording sheets

The next steps are trial plans and data recording sheets. These are core skills. Our own practical exercises will assist with learning good skills- eg greenhouse pot experiment and field experiments. We will also use examples that you have brought to assist trainees.

Trial Plans

Aim:- Draw a trial plan for a field experiment that ensures that scientists, technicians and visitors can rapidly understand what is being researched in the trial.

Note – we are looking for three key elements. 

1. The plan of the trial- treatments, plot numbers (always best to give the real information in each plot, rather than making someone refer to a key somewhere else on the plan),

2. what is going on in each plot- plant layout etc AND

3. how to get to the trial and orient yourself as it is laid out in the field.

	Title and Address, phone fax etc
	
	

	all relevant details given (Title, author…)
	
	
	
	
	relevant details omitted

	Trial plan detail
	
	
	
	
	

	How to get there map clear
	
	
	
	
	No map to help visitor get to trial site

	Significant features to help with orientation included
	
	
	
	
	Many important details missing

	North arrow included
	
	
	
	
	North arrow missing

	Plot numbers clear and sensible
	
	
	
	
	Plot numbers confusing, not clear

	Treatments clear without having to keep referring to a key
	
	
	
	
	Treatments unclear, confusing

	Orientation of plan sensible in terms of normal entry to trial
	
	
	
	
	Orientation of plan confusing

	Dimensions clear and allow plots to be located again if pegs lost
	
	
	
	
	Dimensions of plots, distance to permanent fences etc not clearly marked

	Where sensible, plots are drawn roughly to scale
	
	
	
	
	Dimensions are so far from scale that layout is confusing

	legible & well set out 
	
	
	
	
	untidy & diff to read


Date assessed:  …………
Mark:  ….…
Signature of Assessor:

Factorial on Corn in Rice area at Bubia Station
Objective with this exercise

· Understand key elements of field research- plots, blocks, replicates, factorial design, edge effects, guard rows.
· Calculations- for fertiliser.
· Applying fertiliser
· Trial Plans – each person to create a trial plan. (Note – you may wish for people to break the trial plan into two rectangles on a sheet)
· Create effective data recording sheets.
· Understand how effective sampling increases the accuracy of our understanding of effect of treatments applied on corn. How to establish height at start of trial? Perhaps mark a row, and measure 10 plants at start, and come back and measure same 10 plants at end of trial? There’s always more than one answer to this question.
Clearly there is a lot to learn here. We will concentrate on this exercise for about two days. 
We have a useful research resource- very young corn – 60 m x 5 or 6 rows that we can apply treatments into.
I suggest something very simple- a factorial with 3 rates of NPK (0, 50, 100) and 2 levels of chicken manure- zero and some, with three replicates. 18 plots to go into the 60 m. If plots were 3 m long we would use 54 m, but a 3 m plot with fertiliser isn’t long enough. 
Class will calculate rate of NPK to apply 50 of N then calculate what level of P and K will be applied if that rate of N is applied in the compound fertiliser. 

For the population established- how many g of fertiliser would be applied to one plant?

What would that look like for a farmer’s eyes? Ie is that a matchbox full or ?
Could method of application be a treatment? Spread over whole plot or ?
How would this design look? 

Two methods of application (Spread or banded application) x two types of manure (chicken manure or NPK fertiliser).

Four treatments x 3 replicates = 12 plots x 4 m each = 48 m or 4.5 m = 54 m.

Split plot design
A split plot is a special way of laying out a factorial design in the field. Imagine some grassland that has a disease. Farmers want to increase production. So, fungicides are useful. But so is the possibility that fertiliser will help.

Because of the challenges of applying fungicides, it may be necessary to use a split plot design.

OR – consider a potato experiment. Cultivars may be planted into split plots while main plots would be the various kinds of fungicide. 
Cultivar is therefore sensible as a split plot.

Fungicide type/rate would be applied to main plots- and each main plot would have two, three or more cultivars in them.
Use the DFR manual to describe split plots.

Create at least three examples as standard order then as trial plans to assist in trainee understanding.
Remember – we don’t really want to use a split plot design. We use it because we have to for practical reasons in the field. The cost is in the way our statistical analysis works. The straightforward layout of a Randomised Complete Block Design is better, but as stated, sometimes we need to use a split plot design.
Week four – practical exercises

We will, this week, establish a randomised complete block experiment of five blocks and five rates of NPK fertiliser. Is that a factorial? Don’t look down- is it?

The five rates are 0, 10, 20, 40, 60 80 kg N/ha using a mixed fertiliser, known as NPK. Please note that the label on the bag says the fertiliser is 12 % Nitrogen.

For plots that are 5 m x 8 m how much fertiliser is required to be measured for each of the treatments?

Create a trial plan with four key elements- 
1. Title, contact details, etc.

2. The trial plan,

3. Internal planting pattern for each plot,

4. A site location plan for the experiment.
Create a data recording sheet(s) that cover requirements for the duration of the experiment.

Sampling

Refer Page 31 and following in Research Techniques for Tree Crops (Mayer and Chapman).
For our primary sampling exercise we will estimate height of corn in a crop.

We need to establish a sampling strategy.
To do that, we need to know the following – the corn is growing in a field approximately 48 m x 15m. Distance between plants is approximately 25 cm. That gives you a feel for how many plants there are in each row.

The question we will answer in our groups is - how tall are the plants – and the related question – how do we determine the average height?

 We will use various methods to make our assessment. 
Firstly, the point we measure is not to the top of the plant- for the simple reason they are too tall. Instead we will measure from ground to the ;stem/leaf’ junction of last leaf on the plant.

We must look at the area and decide if we need to conduct stratified samples.
1. Do we need to stratify our sampling? 
2. Is there an area of the plot that is shorter/less well grown than another area?

The answer to that question is yes. There are two zones, one growing a bit better than the other. So( 

1. Estimate percent of crop in each of these two zones- high and low yielding zones.

2.  Assess heights (later we will consider yield) in each zone separately. See below.

PRS Training – Sampling in Corn field opposite Alan Quartermain Hall, near main Road

	Date 


	Monday 6 June 2011
	Code of this experiment
	Training PRS Corn Sample eastern end closest to AQ Building. 

	Assessed by


	
	Contact details if needed
	

	
	Height of each plant fr ground to highest leaf/stem junction (m)
	Comments

	Plant number
	Sample 1

20 plants chosen at random

Strata 1 – the eastern end of rows, where plants grow better than western end.
	Sample 2

4 randomly chosen rows, then every 7th plant – two rows from Western end, two rows from eastern end. 5 plants from each row
	
	

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	

	7
	
	
	
	

	8
	
	
	
	

	9
	
	
	
	

	10
	
	
	
	

	11
	
	
	
	

	12
	
	
	
	

	13
	
	
	
	

	14
	
	
	
	

	15
	
	
	
	

	16
	
	
	
	

	17
	
	
	
	

	18
	
	
	
	

	19
	
	
	
	

	20
	
	
	
	


This is page 1 of 2 pages for data collection on corn by PRS trainees.
	Date 


	Monday 6 June 2011
	Code of this experiment
	Training PRS Corn Sample no. 2 –Western end, furthest fr aq building.

	Assessed by


	
	Contact details if needed
	

	
	Height of each plant fr ground to highest leaf/stem junction (m)
	Comments

	Plant number
	Sample 1

20 plants chosen at random

Strata 2 – the western end of rows, where plants grow better than western end.
	Sample 2

4 randomly chosen rows, then every 7th plant – two rows from Western end, two rows from eastern end. 5 plants from each row
	
	

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	

	7
	
	
	
	

	8
	
	
	
	

	9
	
	
	
	

	10
	
	
	
	

	11
	
	
	
	

	12
	
	
	
	

	13
	
	
	
	

	14
	
	
	
	

	15
	
	
	
	

	16
	
	
	
	

	17
	
	
	
	

	18
	
	
	
	

	19
	
	
	
	

	20
	
	
	
	


This is page 2 of 2 pages for data collection on corn by PRS trainees.
Assessing yield in a corn crop

1. There are various options. The following is simple and well accepted as sensible and reasonable.

2. Quadrat sampling is the simplest option. You will take five quadrats from each of the two zones in the crop. Determining where the quadrats should be placed can be a mix of stratified and random sampling.  Draw an imaginary x through the crop’s four corners and aim to take a quadrat from each leg of the x and one quadrat at around the centre. But each quadrat should be chosen using a random number. Have 3 cards in your pocket numbered 1 to 3. Pull out two- the first is ‘3’ – move 3 plants down the crop, and the second says 2. Move two rows and the quadrat starts between the plants at your feet.
3. Look at the quadrat in the diagram below. What is wrong? Yes, the width of the quadrat to be measured appears to be too short. There are too few plants in the quadrat, as shown. ‘y’ needs to be increased to allow at least 4-5 plants in each of the three rows to be harvested. If y was longer, let’s say 2 m and x was 30 cm how many m2 would be harvested in each quadrat sample? Answer = If we are harvesting 3 rows, then we have 30 + 30 + 30 cm = 0.9 m. (90 cm). 

4. We know that Length x Width = Area. Therefore 2 x 0.9 = 1.8 m2 is the area of each quadrat. If we were to measure 5.2 kg of fresh cobs from that area we would have how many tonnes / ha of fresh cobs? 

5. 
[image: image3.wmf].
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	Estimating yield in a row crop. X’s are plants in the four rows that are shown. Create a sample size of about 2 m for a crop of corn and measure at least 5 of these quadrats. That would mean about 10 m2 would be harvested if y was 2 m long and x – the row distance was 30 cm.


6. Explanation – 5.2 kg divided by the area harvested is the number of kg/m2. Then we multiply by the number of m2 in a ha (10,000) and divide by 1,000 to go from kg/ha to tonnes / ha.

7. Why wouldn’t you just take one large circle of the crop to estimate yield? It is because you may choose an area of either above average yield in that one large circle OR an area of below average yield. Assessing yield by taking five quadrats in the high yielding zone and five quadrats from the low yielding zone ensures samples are taken from throughout the crop. BUT, beware – this method requires row distance to be either uniform or measured for each quadrat so that area is modified for each separate quadrat.

Note also that the decision relating to sampling should be made with advice from a competent biometrician.
It is not unusual for biometricians to have done work on key crops so that sampling for variables like yield is well understood. With experience and analysis, workload in sampling can be reduced without losing too much information in the estimate of yield.

Measuring Dry matter and estimating Nitrogen in the total biomass
Velvet bean crop in rice area. 
We will take samples for dry matter estimation. 5 samples of 1 m2 each.  We will also estimate the percent of leaf and stem in our samples and learn the skill of measuring fresh and dry matter yields.
Select 5 sites roughly as mentioned before in the corn crop. But, at the approximate site throw a small stick over your shoulder and the site will be the position of the quadrat.
Complete the table below- noting that approximately 400 g is used for the fresh weight sub-sample, prior to oven drying.

	Quadrat Number

1 m2
	Total Weight of fresh green material

kg
	Subsample of leaf and stem (g)
	
	Subsample green (fresh) for leaves
	Subsample green (fresh) for stems
	Subsample dry for stem 
	Subsample dry of leaves

	1
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	


An exercise in measuring / estimating yield in Sweet potato experiment
	Recorder
	
	Date of harvest
	

	Trial Name and Code
	
	Contact details


	

	Farmer Name
	

	Location- description- GPS?
	


	Mound

Number
	d1 (cm)
	d2 (cm)
	tuber weight (kg)

total
	Marketable

kg
	damaged/ pig

(g)
	Comments

	1
	80
	97
	4.10
	3.5
	650
	

	2
	70
	80
	6.05
	5.0
	1020
	

	3
	60
	89
	10.3
	8.3
	3000
	

	4
	78
	86
	5.5
	4.3
	1180
	

	5
	81
	96
	7.8
	6.2
	1560
	

	6
	67
	87
	6.4
	4.9
	1450
	

	7
	89
	56
	5.25
	5.2
	500
	

	8
	56
	87
	8.00
	6.0
	2000
	

	9
	75
	110
	7.65
	5.6
	1860
	

	10
	87
	56
	9.67
	7.9
	1500
	

	Means
	
	
	
	
	
	


Class exercise
Data here- 10 mounds were from one plot in a larger trial. Are there problems that need addressing in this data set? What do you suggest?

Calculate ( % saleable, Yield of total tubers (kg fresh tuber/ha), Yield of marketable tubers (kg fresh tuber/ha).
Imagine that farmers like to think about plots that are 10 x 20 m. Calculate yields and consider ways you would express yield that would make good sense for the farmer?

A sack of Kaukau weighs approximately how much?

d1 and d2 were the diameter of each harvested mound, smallest and greatest diameters for each mound.

How should yield be calculated? Area of mound- via π r2 or should we use some other measure for land area?

Surveys
We have a very useful resource in the training notes from Trevor Wilson and examples.

What kind of survey could we do based at NARI?

Here are some options to consider…

1. Field labourers and their families at NARI. What impact have new cultivars and new technologies had on their gardens. I think there are quite a few interesting questions to ask this group. Have they actively shared plant materials or ideas with wantoks? Do they have favourites?

2. Village markets near NARI Bubia. Where do the vegetables come from? How is the informal market we see at a market working? What questions make sense here?

3. Pig farmers close to NARI? Chicken farmers? How do they run their business? What are the greatest challenges they face.
Assessment

These notes are given to help you when supervising junior staff members.

Assessment Schedule For Researcher’s Diary

Name_______________________________

	Title and Address, phone fax etc
	
	

	all relevant details given (Title, author…)
	
	
	
	
	relevant details omitted

	Actions
	
	
	
	
	

	Actions clearly  stated
	
	
	
	
	Actions unclear.

	Addresses, contact information for people visited, working with clearly stated so that they can be contacted in the future
	
	
	
	
	many important details missing

	organisation clear & logical
	
	
	
	
	organisation unclear/illogical

	material relevant
	
	
	
	
	much irrelevant material 

	clear concise style
	
	
	
	
	vague/diffuse style

	legible & well set out 
	
	
	
	
	untidy & diff to read

	appropriate length
	
	
	
	
	too short/too long


Date assessed:  …………
Mark:  ….…
Signature:

Assessment Schedule For Essay/Reports

Author__________________________Title_______________________________

	Title and Headings
	
	

	all relevant details given (Title, author…)
	
	
	
	
	relevant details omitted

	Abstract
	
	

	Self explanatory by itself, without needing to go to main body of paper
	
	
	
	
	Important details missing

	Objectives and scope clearly stated
	
	
	
	
	Objectives and scope unclear

	Clear statement of conclusions
	
	
	
	
	Conclusions vague or lacking

	Summary
	
	
	
	
	

	objectives and scope clearly stated
	
	
	
	
	objectives and scope unclear

	adequate outline of main findings
	
	
	
	
	impt details missing

	clear statement of conclusions
	
	
	
	
	conclusions vague or lacking

	Introduction
	
	

	clear statement of problems/ reasons for subject to be examined or clear interpretation of question
	
	
	
	
	statement/interpretation inadequate or lacking

	adequate background to problem/subject
	
	
	
	
	inadequate background 

	clear definition of relevant terms/concepts
	
	
	
	
	unclear definition

	clear statement of objectives & limits of Essay/report
	
	
	
	
	failure to state objectives & limits 

	Body
	
	

	organisation clear & logical
	
	
	
	
	organisation unclear/illogical

	material relevant
	
	
	
	
	much irrelevant material 

	adequate analysis
	
	
	
	
	account largely descriptive

	all impt aspects considered
	
	
	
	
	several impt aspects not considered

	strong evidence of careful selection & critical appraisal of literature
	
	
	
	
	little evidence of careful selection & critical appraisal

	strong evidence of original & creative thought
	
	
	
	
	little evidence of original & creative thought

	strong evidence that key arguments/concepts are well understood
	
	
	
	
	evidence that key arguments/concepts are poorly understood

	arguments & statements well substantiated (by reason, references, figures, or tables) 
	
	
	
	
	failure to substantiate arguments & statements 

	effective use of figures & tables
	
	
	
	
	figures & tables add little to the argument

	Presentation
	
	

	Written in own words
	
	
	
	
	too much copying or paraphrasing

	clear concise style
	
	
	
	
	vague/diffuse style

	legible & well set out 
	
	
	
	
	untidy & diff to read

	effective use of paragraphs & subheads
	
	
	
	
	poor paragraphing.  Too many/few subheads

	effective captions for figs & tables
	
	
	
	
	figs & tables not self explanatory

	pages, figs & tables appropriately numbered
	
	
	
	
	failure to number pages, figs & tables 

	appropriate length
	
	
	
	
	too short/too long

	consistent SI units of measurement
	
	
	
	
	inconsistent/non SI units 

	literature correctly cited & referenced
	
	
	
	
	many incorrect citations


Date assessed:  …………
Mark:  ….…
Signature:

Assessment Schedule For Verbal Presentation Conference/Seminar Paper

Presenter__________________________Topic_______________________________

Beginning time:-__________ End Time____________  Minutes over or under allocated__+/-___

	Introduction
	
	

	Effective
	
	
	
	
	Didn’t catch the attention of audience

	Humour used effectively
	
	
	
	
	No use of humour

	Main body
	
	

	Excellent flow and development of ideas
	
	
	
	
	Ideas largely disjointed, poor flow

	Main points well covered
	
	
	
	
	Impt details missing

	clear definition of relevant terms/concepts
	
	
	
	
	Unclear definition or unrealistic expectation of background knowledge of audience

	Summary
	
	

	Main points well summarised
	
	
	
	
	Summary lacking or very poor.

	Presentation
	
	

	Diction, pronunciation clear
	
	
	
	
	Diction, pronunciation very hard to understand

	Used eye contact very effectively
	
	
	
	
	Lack of eye contact

	 No unhelpful mannerisms
	
	
	
	
	Tended to move around in ways that were distracting

	When speaking, faced audience
	
	
	
	
	Tended to talk to the overhead or whiteboard

	Overheads/visual presentation
	
	

	Size – able to be read well
	
	
	
	
	Couldn’t be read- too small

	Colour- easy to read
	
	
	
	
	Wrong colours, couldn’t be read

	Wise use of texture in graphics
	
	
	
	
	Textures not used, colours hard to distinguish

	Pictures- wise choice 
	
	
	
	
	Pictures didn’t add to the topic

	Powerpoint used wisely
	
	
	
	
	Powerpoint distracted from the message

	Presenter organised before the presentation
	
	
	
	
	Presenter started to organise after introduced by chairperson


Date assessed:  …………
Mark:  ….…
Assessor_______________________
To Take Lists

The lists below are general ones.  Take some moments now to make your own lists – type or write them up and print onto card that stays with your bag and another copy in your car.  Check before leaving home that you have what you need to do the job efficiently and effectively.

Meetings, workshops, seminars- office related

1. Advance bookings for meals, morning and afternoon teas?  Cutlery, plates, cups etc on hand or booked?

2. Advance bookings of vehicles, accommodation, meeting rooms, equipment, people notified?

3. Bluetack

4. Guest speakers- accommodation- pickup and drop off for meetings?

5. Drivers know what is required of them and when?

6. Nametags

7. Notebooks and pens for participants

8. Overhead projector- acetates, screen

9. Paper- large for group work/posters and small

10. Paperclips

11. Pens for overhead projector

12. Phone on hand, battery charged?  Phone checked!?

13. Slides and projector and screen

14. Spare bulbs for projection equipment

15. Tables and chairs

16. Video player, tv

17. Video projector- booked in advance?

18. Whiteboard cleaner and rags

19. Whiteboard markers

Farmer visits/on-farm research

1. Farming families involved in planning for meetings- do they know when the next visit/meeting is scheduled?

2. Maps clear for all those travelling?

3. Trial plans available for all?

4. Recording sheets- copies available- pre-planned so that data can be entered into a computer easily. Plot order on record sheets so that there will be no confusion when recording in the field?

5. What happens if it rains- covers/umbrellas/parkas?

6. Appropriate tools for the research- only you can answer this.  Think about it, discuss with technicians and farmers before you get in the vehicle and drive a long way only to find that you have left behind something important.  The list below will help.

7. Weighing equipment- buckets, cages, weighing sheets

8. Electronic scales- battery charged, spare battery?  Power supply for recharging where possible?  Contingency plan if battery power fails?

9. Cutting equipment

10. Ladders

11. Weeding equipment

12. Fencing equipment- posts, wire, nails, staples, tie wire, stays, spades, crowbars, bush knives.

13. Tattooing equipment- ink, enough numerals and numbers

14. Baskets, buckets, boxes, plastic and paper bags available to bring produce back to research station if necessary

15. Soil moistures- cans with lids- permanent labels- record sheets pre planned?

16. Soil augurs?

17. Vehicle checked?

18. Clipboard with plastic bags as cover in case of rain.  Pens that can write when a little damp, but ink won’t smear?

19. With a large group you may need two or more of some items.  Have you enough of each tool?

Travel planning and vehicle checks

1. Water, (radiator, windscreen and drinking water)

2. Tyres including spare- pressure and damage

3. Fuel including extra if necessary

4. Means of paying for more fuel as travel commences

5. Spare key

6. Torch

7. Itinerary ensures that driving at night in dangerous areas will not be necessary

8. Driver booked, and per deims agreed upon before travel commences.

9. Tow rope and rope for tying down load

10. Plastic or canvas covers for protecting cargo

11. Animal cages if animals to be transported- check to ensure urine etc will not damage vehicle

12. Movement permits arranged for animals?

13. Seat belts working properly for all passengers?

Finally, when you are getting ready to leave the village-

1. Are the farming families involved in this research absolutely clear about their responsibilities while you are gone? Are you sure they understand and are happy about what is required? Some further time now for you to listen to their needs/suggestions is very important. Remember this research belongs to them as much as to you.

2. Is the area fenced adequately?

3. Have you left behind copies of trial plans and trial protocol (perhaps just a simple set of rules/guidelines relating to the way the trial should be managed).

4. Have village leaders been briefed adequately?  

Have you visited other organisations that may be involved or interested in your research (eg. DPI, NGO, church etc).










































� During other training we ran just one test at the end. This was far too late to pick up and assist those who were not catching on.


� This chapter, by Miranda Cahn, comments by Sue Philpott, edited by Dave Askin


� Use mm or cm. Whatever is most appropriate in your country.


� Use whatever is most appropriate.


� No. It is a rates trial, with one factor which is fertiliser. em tasol.


� If you want to be accurate – and you do of course – you can’t just calculate from pii r2. That overestimates yield. You must look at the rectangular/square area that the mounds make use of and that is the area in which the kg of crop measured have been grown in. Now go and calculate. Do it both ways- area of mounds or area of crop in a length by width. 
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