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1. What was the problem you examined? Why is this problem important to solve?
Briefly summarize the problem you planned to work on in the original proposal and tell why it is important. 
The problem that I originally stated I was going to investigate was “the heat and row covers needed to grow transplanted broccoli in the greenhouse in the winter.”  More precisely, this research project was an examination of the differences in viability between broccoli plants under two row covers and broccoli plants under one row cover in the greenhouse between late October and late February.
2. Describe your project activities. 
Explain what you did, how you did it, and describe any changes you made during the experiment. Tell why the changes were important. 

I transplanted 40 broccoli plants of various unknown varieties into pots in the greenhouse on October 27th, 2009.  I arranged the 40 plants into 10 rows of 4 plants each.  Using a flipped coin to ensure randomization, I covered 5 of the 10 rows with 1 row cover and 5 of the 10 rows with 2 row covers.  The row covers allowed 85% light transmission which means that with two row covers the plants were still receiving about 72% light transmission.  From late October to mid-January, I monitored the plants weekly, keeping track of the height (in inches), color (on scale of 1-3), the poundage of sellable heads, overall size (on a scale of 1-3), and overall health (on a scale of 1-3.)

On December 15th, I transplanted the broccoli plants from their original pots directly into the ground in the greenhouse.  My reasoning for this was that I thought that the plants would have more room in the ground and also be kept warmer if they were directly in the soil.  I continued to monitor the plants weekly using the same system that I described above until January 22nd, when I changed my system of monitoring to accommodate the slow growth of the plants in the deep winter months.  This was an important change because it modified the criteria of broccoli health to more accurately describe the level the plants were at in January and it also modified my 1-3 scales so they were not so subjective and allowed for the weekly monitoring to be done by anyone.
On January 22nd, I adjusted my monitoring criteria to monitor only three things: color, whether or not the head was green, and overall quality.  In order to make the scale less subjective, I clearly identified what each number meant.  For color, I identified a 1 as being mostly brown, 2 as being some brown and some green, and 3 as being completely green.  For overall quality, I defined 1 as flopped over and mostly brown, 2 as standing upright, brown and green, and 3 as standing upright, mostly green. I monitored the plants this way until late February and have now decided to remove plants that are clearly dead and leave only the plants (numbers 9, 17, 26, and 37) that are clearly still alive and have potential as the weather warms.

3. Discuss the results you found and any conclusions you draw from them. 
Share your data or the observations you collected. Describe the results and what it means to you. Describe any conditions that may have affected your experiment. Explain your results so that other farmers can understand what happened and tell what you think the results means. 


My results show the broccoli plants steadily growing and progressing in height until the middle of December.  This is the case for both the plants underneath one layer of row cover and the plants under two layers of row cover.  In the middle of December, the plants stopped growing and some began to deteriorate, turning brown, and the main stalk flopped over.  
There is currently no remarkable difference between the plants under one row cover and the plants under two row covers.  Of the four plants that are currently doing the best, three of them (9, 17, and 26) are under one row cover and one of the them (37) is under two row covers.  It would seem that the results are leaning toward the possibility that one row cover is actually better for the broccoli because it provides more airflow, more light transmission, and it still protects from very cold temperatures.  At this point, I am of the mindset that a greater factor in the health of the plants than row covers is the variety of the broccoli itself and whether the variety is particularly cold-hardy. 

4. Describe how you will use your results and future research needs. 
Tell how your results will change practices on your farm. Discuss new research ideas you developed from doing this research. What work still needs to be done to solve the problem? What do you think is the next step? 

The results that I have collected thus far will be helpful on the farm because they have answered a few questions.  It has become clear that viability of broccoli in the greenhouse in the winter is not so much an issue of row covers, although they are certainly a factor, as it is an issue of the cold-hardiness of particular varieties of broccoli.  In the future, we will hopefully be inspired to do a better job of keeping track of which varieties of broccoli are particularly cold hardy and might do well in the greenhouse in the winter.  In general, I do not think that broccoli is the most profitable or space-efficient plant to cultivate in the greenhouse but this project has also spurred my interest in experimenting with more season-extending winter crops such as spinach, kale, and other greens that can potentially yield at a higher rate in the colder months of the year.  
The next step for us is to continue to experiment with the greenhouse space that we have and try to plant it more densely in the early months of spring with cold-hardy crops.  We are also going to begin researching the cost-effectiveness of erecting another high tunnel with a grant through NRCS that has potential to be profitable. 
5. Outreach 
Please let us know if you used or plan to use your results in any talks you give to other farmers or articles you write.

So far the only talk I have given was my brief presentation at the NOFA-VT Conference on February 13th.  At this point I have no plans for future talks, articles, or presentations, but I am open to the possibility of share what I have learned with other farmers as well as my co-workers here at Champlain Orchards.
