
  

Ecology 10/19        Name:      Per:  
Winter Crop:  The effect of planting method and plant type on garden productivity. 

Creating a garden ecosystem requires an understanding of a multitude of biotic and abiotic factors.  Garden 
success depends on consideration of climate, energy needs, nutrient needs, soil structure, plant adaptations, 
and more.  We have already begun to consider many of these interacting components. Using this prior 
ecological knowledge, additional research and acquired gardening experience, we will begin the cultivation of 
plants in our garden.   

This investigation is designed to test and measure: 
• The effect of different planting methods: 1) transplantation of indoor starters, and 2) direct planting seeds 

outdoors on plant growth and survival 
• The effect of plant species in a garden ecosystem this time of year on plant growth and survival. 

 
Guiding Questions & Research 
As preparation for your experimental work, you will need to begin with research. Your research should 
concentrate on information needed to understand and effectively conduct the investigations outlined 
above. Complete the steps below to conduct and present your research. 
 
1. Write two guiding questions for the investigation based on what it is designed to test and measure. 

Restate the experiments as open ended questions to guide your study. 
 

Guiding Questions for Investigation: 
 
 
 
 
 
 
 
 

 
2. Access and use reliable scientific sources to summarize key aspects of our climate and location, plant 

species appropriate to grow this time of year, transplanting plants started indoors, and establishing 
and maintaining a productive garden ecosystem.  

 
Research: 
• How do climate, location, species and techniques influence garden productivity?  

- Climate and Location: 
 
 
 
 
 
 
 
 
 
 
 
 
 



  

- Plant Species: 
Note: each group is required to plant six species that must include: a control – lettuce, a nitrogen fixer, 
at least one cool-season food crop, a companion plant, and two others of your group’s choice.  
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

- Gardening Techniques: 
Note: each group is expected to have researched techniques for transplanting plants started indoors, 
and techniques for designing and maintaining a garden for maximum production/yield.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Hypothesis 
Write statements to predict the outcomes for each investigation.  
 

• The effect of different planting methods 
 
 
 

• The effect of plant species on plant growth and survival. 
 
 
 



  

Report  
Once you have completed your research and hypotheses, you will need to present the information as a 
formal report. This should be written to inform others of the relevance and purpose of the investigation.  
 
Background 

• What is the value and purpose of the study? 
• What are the guiding questions of your study and why are these questions important?  
• What information is necessary for the reader to understand how climate, location, species and 

techniques influence garden productivity? 
 

Hypothesis 
• What are the predicted outcomes for the investigation?  

 
Section 1: Background and Research Question Rating Score 
Context for conducting the investigation is effectively provided. o No o Partially o Yes 1    2    3    4 
Guiding questions and goal(s) are stated and clearly outline the 
investigation. o No o Partially o Yes 1    2    3    4 
Background information is accurate, clear, concise, and relevant to the 
guiding questions. o No o Partially o Yes 1    2    3    4 
Relationship between the guiding question and the background information 
is explicit and accurate. o No o Partially o Yes 1    2    3    4 
Section 2: Hypothesis Rating Score 
Predicted outcomes of the study are clearly stated and compatible with the 
researched background information. o No o Partially o Yes 1    2    3    4 

 
Methods 
 
Materials 
Labeling: tape, pen, Planting: tub, three 6-pack containers, soil, watering can, row markers, and seeds: 

• Each group will need a minimum of six seeds in each location. Calculate the total number of seeds 
needed for the experiments. Reflect your mathematical reasoning by showing and explaining the steps 
you completed to determine the total number of seeds needed. 
 
 
 
 
 
 

Planting Procedures - Indoor Starters 
1. Label the tub with your group members’ names and class period. 
2. Label the 6-packs with your names, class period, species’ names, and seed trial numbers. 
3. Test seed viability immediately before planting.  Seeds are usually viable if they sink.  If there isn’t time to 

test viability, just plant a few extra seeds (you can pinch back extras later). 
4. Plant six seeds of each species for the Indoor Starters treatment by following planting guidelines on seed 

packets and from research. 
5. Water planted Indoor Starter seeds until approximately 1 cm of water pools at the base of the tub.   
6. Draw a diagram that represents the species and seeds as they are arranged in 6-packs in your tub.  Be sure 

it is clear which seeds correlate to trials 1-6 for each species. 
7. Place tub in designated Indoor Starters location. 
8. Water well every day for first 2 weeks, then follow the watering schedule.  
 
 



  

Planting Procedures - Direct Planting Seeds in Garden 
1. Divide your garden bed into two equal sections, one for Direct Planting of Seeds and the other for 

transplanting Indoor Starters.   
2. Identify and mark the six rows for the Direct Planting of Seeds in your garden bed.  
3. Test seed viability immediately before planting.  Seeds are usually viable if they sink.  If there isn’t time to 

test viability, just plant a few extra seeds (you can pinch back extras later). 
4. Plant the six seeds of each species in the Direct Planting section of your garden bed by following planting 

guidelines on seed packets and from research. 
5. Water planted Direct Planting seeds well. 
6. Draw a diagram that represents the species and seeds as they are arranged in the Direct Planting section of 

your garden bed.  Be sure it is clear which seeds correlate to trials 1-6 for each species. 
7. Water well every day for first 2 weeks, then follow the watering schedule. 
 
Watering schedule 
Over the course of the experiment, water seeds/plants identically.  Everyone in your group should water once 
a week for the first two weeks.  Create a watering schedule in your FIELD JOURNAL and fill in the names of who 
will water on each day. 
 
- SAMPLE WATERING SCHEDULE FOR FIRST TWO WEEKS: 

Week Monday Tuesday Wednesday Thursday Friday Weekend 
1       
2       

 
After the first two weeks every group member should be responsible for watering once a week for the 
duration of the experiment. 
 
- SAMPLE WATERING SCHEDULE FOR REMAINDER OF EXPERIMENT: 

Week Group Member 
3  
4  
5  

Etc.  
 
Transplantation Procedures (in Garden) 
1. Transplant your Indoor Starters into the section of the garden bed previously designated for them.  

Transplanting is a delicate process!  CAREFULLY remove plants from the 6-packs.  
2. Place markers at the front of all six rows of Indoor Starters in your garden.  
3. Water your transplants! 
4. Draw a diagram that represents the species and starters as they are arranged in the Indoor Starters section of 

your garden bed.  Be sure it is clear which starters correlate to trials 1-6 for each species. 
 
Data Collection Procedures 
1. Use the data tables provided to record quantitative data – measurements (mm), and qualitative data – 

plant health (scale of 1-4) in your FIELD JOURNAL for each of the six plant species in both locations.   
2. Take additional notes of plants and the environment (for example: expected height per period of time, 

expected plant health based on nutrient availability, weather, watering, animals present, damage to plants, 
pollution levels/ trash, etc.).  

3. Note dates that you replant (R), transplant (T), and harvest (H). 
 


