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VERMICOMPOSTING 

with Marlboro College food scraps

BACKGROUND:

We were interested in observing how well worms compost different types of food scraps.  We hypothesized that worms would eat more non-greasy food scraps than greasy food scraps from Marlboro College (M.C.) food scrap buckets.  We feared that the M.C. scraps might be unhealthy for the worms and lead to their death, so as a control, we created a bin of worms who were fed only organic food scraps from off-campus.

PROTOCOL/ METHODS:

We arranged three boxes, one of which contained the organic food scraps, another contained unsorted M.C. food scraps, and another with only the non-greasy M.C. food scraps.  From both Marlboro College food scrap streams we removed banana peels, as they have high amounts of pesticides.  We also removed orange peels, as we read that they contain a chemical that is harmful to worms.  These were the only items removed from the unsorted M.C. food scraps.  From the sorted M.C. scraps, we removed anything with visible oil or other sauces, cheese, or any other food products known to contain high amounts of fat or oil.


We constructed each bin out of a cardboard printer-paper box, which we lined with additional cardboard and newspaper.  We used shredded, moistened newspaper mixed with a couple handfuls of potting soil as our bedding.  Initially, we added 120 worms to each bin.  These were fed 0.25 to 0.5 pound of food scraps weekly and given 1/3 to ½ of a large yoghurt container of water twice each week.  The bins were each covered with moistened, black gardening paper and a long board which sat across the tops of the bins.  


Twice weekly throughout the experiment we made observations on our worm bins.  We monitored the appearance of the compost, the odor, the vitality and distribution of the worms (whether they were clumping), and the temperature and moisture of the compost.  

DATA:

	Bin
	Number of worms – initial (3/12/08)
	Number of worms-- end (4/29/08)
	Starting weight
	Weight--end

	Entire M.C. scraps (#1)
	120 adult worms
	123 adult worms

+/- 4 baby worms
	1.6 ounces
	2 ounces

	Non-greasy M.C. scraps (#3)
	120 adult worms
	109 adults

+/- 2 baby worms
	1.3 ounces
	0.5 ounces (?) 

	Organic control (#2)
	120 adult worms
	127 adults

47  baby worms
	1.6 ounces
	0.5 ounces (?)


Sample of data collected (4/16/08):

Box 1:   24.1 C

Box 2:  23.3 C.  Still egg shells and banana peel.  Top dry but bottom still moist.  Worms alive and active. 

Box 3: 23.3 C. Dry bread added, moistened after being weighed

General notes:

Fruit flies on each 

No bad odors noted

0.5 lbs added to each box, except Box #2 got slightly less than the others (ran out) and it was VERY moldy!

1/3 a yoghurt container of water added to bedding in each box and 1/3 container of water added on top of black paper as well.

Final Data Collected (4/29/08)

BOX ONE: Greasy Marlboro Compost:

Bedding: 2.8 pounds

Worm manure stuck onto worms, newspaper, etc.

Most of the worms and potworms at the bottom of the box.  Many worms living in between layers of corrugated cardboard.

BOX TWO: Organic compost

Bedding: 2 lbs, 6.5 oz.

Compost is looser, looks like humus.  No worms living in corrugated cardboard.  Only one living below the liner.  Liner and bedding not as wet as in Box 1.  

BOX THREE: non-greasy Marlboro compost

Bedding: 2 lb. 12.5 oz

Bin contained an orange spore.  More uneaten food in this bin?

RESULTS:

As seen in our chart above, we found more baby worms in the organic food bin, indicating increased reproduction.  However, each bin contained caper-looking worm eggs, which suggests that had the experiment gone on longer we may have had more baby worms in the other two bins.  As can be seen in the data, there is uncertainty in the accuracy of our weights, perhaps due to a discrepancy in weighing techniques by different members of our group.  

In an attempt to answer our original research question, we were going to measure the amount of food that was left each week after the worms had composted some of the food, but found it too difficult to separate out food scraps from the bedding after they had been mixed in.  Thus, we ultimately decided to use number of worms as our primary outcome measure.  We also stopped measuring temperature as we began to feel that this was not a useful or accurate measurement.     

Worms were most concentrated in the bottoms of the bins, which were the moistest sections of the bins.  The top bedding of each of the bins did get somewhat dry in between waterings.  Fruit flies seemed to develop in the non-greasy M.C. compost bin, which had an entire apple that was slowly decomposing but not being eaten very quickly.  Eventually the fruit flies spread to the organic food scrap bin, but never in the greasy food scrap bin.  The greasy food scrap bin became particularly pungent due to the pre-rotting of food before being added, and the accumulation of undigested food matter.  Of note, however, is that at no point did the odor become overpowering in room.  Odors were only noted upon close investigation of compost bin #1 (unsorted M.C. scraps).   Also noted was that only in bin #1 did worms burrow into the corrugation of the box, and many did so.  This suggests that perhaps they were unhappy in their intended habitat, however their population did not decrease.  Therefore, another possible conclusion is simply that there was more moisture in that box and thus the corrugation became more accessible and desirable.  

We did see a population decrease in box 3, though we are unsure of the cause.  It’s possible that we may have miscounted the worms either initially or in the end. 

DISCUSSION:

We learned a lot about worms in general, including reproduction, ideal conditions, and how they eat. One of the major variables that was not factored into the experiment was the moisture of food. The food given to the worms was not always the same consistency because sometimes the food had been stored in a dry environment before being placed in the bins.  The M.C. food scraps were largely composed of bread products and napkins whereas the organic food scraps were largely vegetable matter.  

Another variable was the reproduction of the worms because we don't know how reproduction would affect food consumption and worm habits, and vice versa. For example, while favorable conditions may have led to reproduction, reproduction itself could have led to a period of lower food consumption, confounding results. The experiment was limited by our inability to measure every input and output of the system. However, the largest limitation was the lack of time that we had to gather results. Baby worms were just starting to emerge when we did our final counts. It is unclear what results we would have had if we had waited longer in order to fully tally their reproduction. In addition, since worms take awhile to adapt to their environments, it would have been beneficial to continue the experiment. The experiment went better than expected because the majority of the worms survived and some were able to reproduce. In addition, the worms seemed to be able to eat plain dining hall food, which allows for practical implementations. Initially, there were problems with keeping the worms moist enough, which may have resulted in the deaths of some worms. In addition, it was sometimes difficult to gauge how much food they should be given..

REFLECTIONS:

We are very interested in actually implementing vermiculture on campus (although there seems to be no appropriate space). Worm composting on a larger scale would be both interesting and challenging. Another experiment would give worms food that had a more regulated consistency and would take place over a longer period of time because these were the two main weaknesses of our experiment
