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Introduction:

In a northern hardwood forest, there are many carbon and nitrogen cycling functions that occur. Microorganisms play an important role in these nutrient cycles. Microorganisms are the leading source of decomposition; by the process of metabolism, microorganism release enzymes that are critical nutrients for a fertile soil. Microorganisms play a key role in ecosystem carbon balance by oxidizing organic carbon to CO2. Since 90% or more such a large proportion of microorganisms are dormant, 90% or more (Blagodotskaya 2013), it is important to look at the active portion of the microbial biomass that are actually contributing to the ecosystem processes. The microbial biomass is an important indicator of the health of the soil. There is still very little understood about microbial activity but it is important to investigate because it is the active portion of microorganisms that contributes to the overall nutrient cycling system.	Comment by Ruth Yanai: This is a weak verb.  Good general opening concept!  Maybe you could combine it with the second sentence.	Comment by Ruth Yanai: This sounds like a definition, but metabolisms is a lot more general that this.  You could just cut this phrase.	Comment by Ruth Yanai: I guess enzymes contain nutrients, but I think you mean that their action releases nutrients.	Comment by Ruth Yanai: This sounds like it’s independent of your earlier statement about decomposition.	Comment by Ruth Yanai: 90 of organisms sounds different from 90% of biomass.  What are the units for this statistic?	Comment by Ruth Yanai: Does this belong here?  Do you have anything else to say about it?	Comment by Ruth Yanai: This would be the subject of a literature review if you were publishing your work

Microbial biomass is limited by the nutrients that are taken in; the major nutrients consist ofare nitrogen, phosphorous, and carbon. Microorganisms need nitrogen to make proteins,; which are essential in all aspects of metabolism. One use of nitrogen that is especially important to ecosystem processes is the production of extracellular enzymes that break down organic carbon sources into molecules small enough to be taken up and metabolized, producing CO2. Phosphorus is needed by microorganisms to make ribosomes, which are essential for protein synthesis and for the organism growth. These nutrients play an important role in how much of the biomass is active because they support the production of enzymes and proteins, which are necessary for microbial growth.  The total microbial biomass is associated with the amount of nitrogen available; where as the microbial respiration per amount of biomass is associated to the total amount of phosphorus available (Hartman & Richardson 2013). The microbial respiration per amount of biomass is thought to be an indicator of the active biomass because it represents the amount of microorganisms consuming carbon and increasing microbial growth.	Comment by Ruth Yanai: What is a “major” nutrient?  The macronutrients are N, P, Ca, Mg, K, S.  You could just say that they are the ones we are interested in.  Are they the most limiting to microbes?  That depends on the system!  I think “most limiting” might be safe.  	Comment by Ruth Yanai: Dangles.  Is this important?  They also release H2O…	Comment by Ruth Yanai: Is this the most important?  I’m surprised by it.	Comment by Ruth Yanai: Semicolons are used to separate independent clauses.  	Comment by Ruth Yanai: Well, it’s the activity, we don’t know whether you have more organisms that are active or more activity per organism.



Substrate- induced respiration (SIR) is a method used to estimate the size of the microbial biomass in the soil by using glucose to stimulate the microorganisms to reach a maximal respiratory response. It is concluded that SIR represents the respiration of the active and the potentially active microorganisms in the soil (Blagodotskaya 2013). SIR can be useful because it allow one to measureindicates the “awakening” stage of the potentially active microorganisms. This “awakening” period can be calculated by comparing the ratio of the “waking up” respiration to the basal respiration.	Comment by Ruth Yanai: Hyphenate compound modifiers.  Is this normally hyphenated?	Comment by Ruth Yanai: Avoid introducing new acronyms. You can’t start a sentence with an acronym, so you’re going to have to spell it out at your other occurrences.  You might not need it at all.	Comment by Ruth Yanai: This sounds like a time period, but that doesn’t match the calculation
Studying the affects of nitrogen and phosphorus fertilization on microbial respiration allows us to determine the net carbon flux of the microbial community and to determine if the use ofelevated nitrogen or phosphorus fertilizers aids or hinders the activity of the microorganisms. Since it is thought that nitrogen and phosphorus promote the production of enzymes and proteins crucial for metabolism, it is thoughtwe predict that altering the levels of nitrogen and phosphorus available to the microorganisms will impact the overall microbial growth and respiration. 	Comment by Ruth Yanai: Are you going to do this?  It doesn’t seem to match your introduction.


Objective:

I will use the Substrate-Induced Respiration Method developed by Anderson and Domsch (1985) to understand:	Comment by Ruth Yanai: Here it’s hyphenated!  What about the caps?  

(1) How nitrogen fertilization affects the microbial respiration.
(2) How phosphorus fertilization affects the microbial respiration.
(3) If there is an affect on the microbial respiration when nitrogen and phosphorus are fertilized together.	Comment by Ruth Yanai: Seems like these could be combined.  It would be more interesting if you related them.


Hypothesis:

The microbial respiration rates will be directly correlated to the amount of total phosphorus available since it is known that phosphorus …oops


Field Methods:

Our research was conducted in a northern hardwood forest located at the Bartlett Eexperimental Fforest in Bartlett, NH. We are alsoThis project is associated with the Multiple Element Limitation in Northern Hardwood Ecosystems (MELNHE) project, which studies the limitations of nitrogen and phosphorus through soil nutrients additions by fertilization, which has been applied annually since the spring of 2011. 	Comment by Ruth Yanai: Use future tense in a proposal	Comment by Ruth Yanai: “fertilizers” can be applied, not “fertilization”.  Rates are important!  (grammar not so important)

The soil was collected from 6 different stands located within the Bartlett Experimental Forest. Stands C1, C2, and C3 are young stands (21-26 years) and stands C7, C8, and C9 are mature stands (>100 years). We selected three young stands and three mature stands to see if the age of the trees within the stand has any affect on the microbial respiration. Within each stand are four treatment plots; Control, N, P, and N+P. Within each treatment plot, there are four 5m x 5m sub-plots, which is where the soil cores will come from for this study. Three soil cores will be extracted from each sub-plot and will be composited into one sample per treatment plot. From the soil core we will divide the various layers of the soil and extracted ~5cm of Mineral Horizon. The soil collected will be used for substrate-induced respiration and to determine the total microbial biomass with the chloroform fumigation method.	Comment by Ruth Yanai: I’m surprised, I thought Melany usually took more. But i have no opinion about this.
	Comment by Ruth Yanai: Oops, better do this before you composite!  Chronological is good for describing methods.	Comment by Ruth Yanai: Caps?  Also, is this Oie?  Cindy said mineral, too, but she meant Oie.  Unless she didn’t mean Oie…	Comment by Ruth Yanai: Methods sections usually just give the facts in the expected sections.  You can delete this.


Lab Methods:

To calculate the soil moisture content percentage, we first record the soil dry mass and calculate the moisture content percentages. The moisture content will determine how much glucose and water needs to be added to every sample since the soil dry mass and moisture content will vary for each sample.	Comment by Ruth Yanai: I think you first weigh it wet, then dry it…  I bet you dry a subsample.  Spell it out!	Comment by Ruth Yanai: Say how you will decide how much

The substrate-induced microbial respiration will be estimated using a base trap incubation method. The base traps (10 ml of 0.1M NaOH) are placed in a mason jar of soil that is sealed tight. In varying intervals the base traps were removed and replaced with a new base trap.  The increasing time intervals will allow us to determine the CO2 respiration values of the active microorganisms. 	Comment by Ruth Yanai: Yes!  Better than SIR	Comment by Ruth Yanai: What intervals?	Comment by Ruth Yanai: Just say how you will calculate this

Once all of the time intervals are complete, the base traps will be titrated with 0.1M HCl to quantify the amount of CO2 released by the active microorganisms. Each time set will be titrated along with 3 blank base traps so that we can account for the CO2 that is not from microbial respiration.good!	Comment by Ruth Yanai: Really?  Why not do it as you go?


Predicted Results:

After the “awakening period” (roughly 12 hours into incubation), I predict that there will be more microbial respiration in the samples from the phosphorus treatment plots than the samples from the nitrogen treatment plots. 	Comment by Ruth Yanai: Why measure the other two treatments?  Hey, this idea would improve your objectives.  Especially if your introduction justified this prediction.


Implications:

Microbial respiration data could be used to better understand the effects of climate change on the ecosystem and the effects of nutrient imbalances within the soil.	Comment by Ruth Yanai: Oh!  Want to introduce this idea in your Intro?	Comment by Ruth Yanai: This could be used for motivation in your intro, too.
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