Thaila Riden, 100269602, 02/04/04
Short Answer Report Laboratory 4 Bio 3303
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Figure 1 CFU/mL and MPN counts.

I’ve included the excel sheet with all calculations.

2) 
a) Well for both MPN and CFU/mL counts the proportion of PNP degraders stayed consistently lower to the total microbial population, as indicated by the DNB numbers. Both the CFU/mL and MPN PNP counts seem to generally increase over time, however (fig 1).
 b) Yes, there are differences, major ones in terms of the numerical values between the two methods, though in terms of proportionality they are similar. I would feel that the MPN plates give a more realistic picture just because there is no actual counting of colonies grown on either DNB or PNP plates which provide a great source for human error.
 c) The growth on the PNP plates seems to have definitely increased. Notice that on day 21 when the dilution rate was increased for PNP the there is a noticeable spike in the MPN PNP plot and a more modest increase for the CFU/mL PNP count plot. What did happen is the flow rate of PNP was increased on day 21 and you can see that on the graphs (fig 1). The first week of plating we observed various shapes, sizes, colours, margins of the environmental isolates. Over time the pinkish irregular, convex and undulating colonies and the yellow filamentous, umbonate colonies observed at the beginning, disappeared in the 3rd week and the microbial population gradually was reduced to dull colourless, whitish small circular colonies.  I’m in the opinion that the small little white colonies are the ones capable of growing on PNP. 
d) After the first week the fermenter’s media turned yellow due to the introduction of PNP. Over time as the proportion of PNP degraders increased the media lost its yellow pigment. In the last 3 weeks the media had turned to a faintly yellow, but mostly slightly off white vaguely brownish color. Also as time wore on accumulation of dead cells and waste materials built up at the bottom of the chemostat. 
3) With the fermentor’s volume being 1.2L and a dilution rate, D or ~0.02h-1 (lab manual, 2004).
a) At steady state the growth rate, μ = D, therefore the growth rate is 0.02h-1  This signifies that by simply setting the dilution rate, it is possible to set the growth rate of the organism. If you want the organisms to grow at a faster rate, increase the dilution rate. If you want the organisms to grow at a slower rate, decrease the dilution rate (Madigan et al., 2003).
b) Generation time is controlled by rate the medium flows through the vessel. Cells must replicate (double) once every time the medium in the vessel is replaced (Madigan et al., 2003).  Since Dilution rate= Flow rate (L/h)/ Volume of fermenter (L) one could find the flow rate and then finding its half time find the doubling time since they would be equal, but another relationship 1/D = turnover time to replace the media, can be used. Therefore taking the dilution rate 0.02h-1 and taking its inverse we get 50 hours, so the generation time would be 50 hours.
c) Since the experiment ran for 49 days, the number of generations would be (49 days x 24hrs/day)/50hrs = 23.5 ~ 23 generations.
4) What should have happened is that the soil microorganisms in the inoculum that were physiological incapable of the above growth rate should have been outcompeted to extinction.
5) The limiting nutrient would obviously be the PNP since it is the only media being introduced to the fermenter and can only be metabolized by a select few.
6) The non PNP degraders should die off as more of the initial DNB is degraded and used up and more and more PNP is introduced the organisms that can’t metabolize PNP will be selected against.
7) The non-PNP degraders are probably still growing off of the degraded forms of PNP created by the PNP degraders.
8) If non PNP degraders still persist and they survive off of the PNP by-products, perhaps their own metabolic waste products are used as a food source for the PNP degraders, therefore the PNP degraders do not wholly degrade all of the PNP in the medium.
Reference:
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Sheet1

						CFU/mL Calculations for the continuous culture lab												CFU/mL						MPN

																Day		DNB		PNP				DNB		PNP

		Date		Day		Formula		Dilution		Number of colonies		CFU/mL				1		290000.00		0.00				4800000.00		60.00

		20.01.04		1		dnb		-2		147		2.90E+05				7		10600000.00		22800.00				720.00		30000.00

						pnp				No visible growth		0.00E+00				14		6800000.00		6200.00				3000000.00		48000.00

		27.01.04		7		dnb		-4		53		1.06E+07				21		22000000.00		3400000.00				1860000.00		48000000.00

						pnp		-1		114		2.28E+04				28		33000000.00		5700000.00				8600000.00		4800000.00

		03.02.04		14		dnb		-4		34		6.80E+06				35		820000.00		102000.00				8600000.00		86000.00

						pnp		-1		31		6.20E+03				42		14000000.00		2200000.00				18600000.00		860000.00

		10.02.04		21		dnb		-4		111		2.20E+07				49		24000000.00		38000000.00				1900000.00		18600.00

						pnp		-3		174		3.40E+06

		24.02.04		28		dnb		-4		169		3.30E+07

						pnp		-3		289		5.70E+06

		02.03.04		35		dnb		-5		41		8.20E+05

						pnp		-6		51		1.02E+05

		09.03.04		42		dnb		-4		74		1.40E+07

						pnp		-3		110		2.20E+06

		16.03.04		49		dnb		-4		121		2.40E+07

						pnp		-4		193		3.80E+07

						MPN Carlculations for the continuous culture lab

		Date		Day		Formula		Pattern		Number		mL added		Dilution		MPN

		20.01.04		1		dnb		3-3-0		2.4		0.05		1.00E+05		4.80E+06

						pnp		0-0-0		0.03		0.05		1.00E+02		6.00E+01

		27.01.04		7		dnb		1-0-0		0.036		0.05		1.00E+03		7.20E+02

						pnp		2-1-0		0.15		0.05		1.00E+04		3.00E+04

		03.02.04		14		dnb		2-1-0		0.15		0.05		1.00E+06		3.00E+06

						pnp		3-3-0		2.4		0.05		1.00E+03		4.80E+04

		10.02.04		21		dnb		3-2-0		0.93		0.05		1.00E+05		1.86E+06

						pnp		3-3-0		2.4		0.05		1.00E+06		4.80E+07

		24.02.04		28		dnb		3-1-0		0.43		0.05		1.00E+06		8.60E+06

						pnp		3-3-0		2.4		0.05		1.00E+05		4.80E+06

		02.03.04		35		dnb		3-1-0		0.43		0.05		1.00E+06		8.60E+06

						pnp		3-1-0		0.43		0.05		1.00E+04		8.60E+04

		09.03.04		42		dnb		3-2-0		0.93		0.05		1.00E+06		1.86E+07

						pnp		3-1-0		0.43		0.05		1.00E+05		8.60E+05

		16.03.04		49		dnb		3-0-3		0.95		0.05		1.00E+05		1.90E+06

						pnp		3-2-0		0.93		0.05		1.00E+03		1.86E+04





Chart1

		1		1

		7		7

		14		14

		21		21

		28		28

		35		35

		42		42

		49		49



&A

Page &P

DNB

PNP

Day

CFU/mL

CFU/mL chart

290000

0

10600000

22800

6800000

6200

22000000

3400000

33000000

5700000

820000

102000

14000000

2200000

24000000

38000000



Chart2

		1		1

		7		7

		14		14

		21		21

		28		28

		35		35

		42		42

		49		49



&A

Page &P

DNB

PNP

day

MPN count

MPN chart

4800000

60

720

30000

3000000

48000

1860000

48000000

8600000

4800000

8600000

86000

18600000

860000

1900000

18600




