
For the best experience, open this PDF portfolio in
 
Acrobat X or Adobe Reader X, or later.
 

Get Adobe Reader Now! 

http://www.adobe.com/go/reader




From: SFRC Pinemap Aim 1 on behalf of Brian Strahm
To: PINEMAP_AIM1-L@LISTS.UFL.EDU
Subject: Re: AIM 1 Conf Call
Date: Friday, October 05, 2012 1:24:29 PM
Attachments: PINEMAP GHG Protocol.pdf


As follow up from our last call, attached are the GHG and associated soil nutrient availability protocols
that we're currently using at the VA Tier III.  


Raj Shrestha, a Research Scientist working with me on other projects, has really helped pull this
together/off and is the pro.  Either of us would be happy to tweak, discuss, etc. as need be.  To that
end, we can also supply vendor info/part numbers where helpful.


-Brian


Brian D. Strahm
Assistant Professor of Forest Soils and Biogeochemistry 
Department of Forest Resources & Environmental Conservation 
228 Cheatham Hall (0324), Virginia Tech, Blacksburg, VA 24061 
soils.frec.vt.edu     |     brian.strahm@vt.edu     |     540.231.8627


----- Original Message -----
Subject: Re: AIM 1 Conf Call
Date: Wed, Oct 03, 2012 10:37:07 PM
From: Fox, Thomas <trfox@vt.edu>
To: PINEMAP_AIM1-L@LISTS.UFL.EDU


Geoff


Thanks. These are good items for the Aim 1 Conf Call on the 15th.


Are there any other agenda items from Aim 1 Group.


Tom


Sent from my iPhone


On Oct 3, 2012, at 7:35 AM, "Lokuta,Geoffrey M" 
<bassman@UFL.EDU<mailto:bassman@UFL.EDU>> wrote:


Folks,


The UF group here had a recent discussion and some questions came 
up that dont appear to be detailed in protocols or email 
correspondence, namely concerning Tier II sites and sampling. I 
would like to add these questions to the agenda for the next AIM1 
Conference Call (OCTOBER 15, 9AM EST).


1) In the case of a study that includes plots of various genotypes 
(e.g, the FBRC PPINES installations are Genotype X Culture X 
Density trials), do we have a preference on which genotype(s) are 
selected? We feel if a region is assigned an installation managed 
by another coop, it should be documented which family the coop 
desires to be sampled. In addition, some studies may exhibit a 
strong blocking effect. Some blocks may have great growth, poor 
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PINEMAP Tier III Soil Greenhouse Gas (CO2, N2O, CH4) Flux Protocol 
 
Introduction 
 
Forest ecosystems can help mitigate greenhouse gas (GHG) emissions, particularly via 
photosynthetic fixation of CO2 in plant biomass and subsequently in soils. Although large 
potential atmospheric C sinks are available in the forest, the role of forest management 
practices in offsetting other GHG emissions (i.e., CH4 and N2O) is less familiar. Understanding 
the interaction of climate drivers and forest management on GHG fluxes is an essential step in 
reducing GHG emissions through forest management. This may be particularly true where N is 
added through fertilization. Fertilization has been shown to increase the biosphere-atmosphere 
flux of N2O, while simultaneously decreasing the CH4 sink strength of upland forest soils. Future 
GHG mitigation strategies involve the identification of fertilizer and other management practices 
that increase N and C use efficiency. 
 
Objectives 
 



1. Quantify the independent and combined impacts of fertilization and reduced throughfall 
on soil GHG fluxes. 



2. Estimate the impacts of fertilization and reduced throughfall on soil nutrient availability. 
 
Methods 
 
Objective 1:  Quantify the independent and combined impacts of fertilization and reduced 



throughfall on soil GHG fluxes. 
 
Overview 
 
Three primary approaches are traditionally employed to quantify gas fluxes at the soil-
atmosphere interface (Hutchinson and Livingston, 2002):  1) estimates from diffusion theory 
combining measures of a diffusion coefficient of a gas with estimates of its concentration 
gradient based on Fick’s law of diffusion, 2) micrometeorological techniques, like eddy-flux 
towers, which can integrate over larger spatial scales but can be prohibitively expensive to 
replicate across multiple sites, and 3) chamber methods where changes in gas concentrations 
can be measured by restricting the volume of air available for gas exchange. 
 
Chamber methods are ideal where discrete temporal and spatial observations are desired, and 
are adaptable to a wide variety of studies and sampling environments (Hutchinson and 
Livingston, 2002).  Further, they are relatively inexpensive, mechanically simplistic, yet powerful 
options to address the physical, chemical, and biological controls over soil-atmosphere gas flux 
(Holland et al., 1999).  Chambers can be divided into two categories:  static, or non-steady-
state; and flow-through, or steady-state.  Where the increased measurement sensitivity of very 
small fluxes is desired (e.g., CO2, N2O, and CH4), static chambers are optimal because they 
prevent gas diffusion into the atmosphere (Hutchinson and Livingston, 2002).  Where larger 
fluxes are to be measured at the same location for an extended period of time (e.g., NH3 
volatilization following urea fertilization), flow-through chambers are ideal.  Thus, this protocol 
details a vented static chamber method to quantify soil GHG (CO2, CH4, and N2O) fluxes. 
 
Of note, it is not possible to accurately model annual soil GHG fluxes, and thus the global 
warming potential (GWP) of the system, without monthly, or preferably sub-monthly, sampling 
intervals.  At present, the quarterly sampling occurring at the PINEMAP Tier III sites can only be 











used as a method for determining if treatment differences exist, and not the magnitude of those 
differences as they relate to climate feedbacks. 
 
Chamber design and installation 



 
• Soil collars were constructed of white, Sch. 40, polyvinyl chloride (PVC) pipe with a 25.2 



cm (10 in) inner diameter and a wall thickness of 1 cm. 
• Collars were 17.5 cm (~7 in) high and on one end the outer edge was beveled at ~45° 



angle to facilitate field installation. 
• In the field, three collars per plot were installed to a depth of ~ 5 cm (2 in) or until the 



collar was firmly seated and created a good seal at the soil atmosphere interface.  
Coarse roots were manually cut where necessary to facilitate this.  



• Collars were installed in the field one month before start of the gas sampling. 
• Collar lids used for sampling (shown below) were also constructed of white, Sch. 40, 



PVC pipe end caps.  Each lid contained a sampling septum of grey butyl rubber and a 
vent with the soil surface area and chamber volume specific considerations detailed in 
Hutchinson and Livingston (2002). 
 



       
 
GHG Sampling and Analysis 
 



• Sampling should not take place during windy conditions, as the Venturi effect will more 
rapidly draw headspace gasses out of the vent tube.  Again, Hutchinson and Livingston 
(2002) provide a good discussion of wind speed considerations relative to the size of the 
vent opening. 



• Sampling should take place between 10:00am to 4:00pm when fluxes are expected to 
be at the maximum and diurnal variation in the flux is minimal. 



• At the time of sampling, lids are placed on the collars and sealed at the collar-lid 
junction.  Duct tape, bicycle tire tubes, and latex physical therapy bands (shown above) 
are all candidate materials to ensure a good seal.  



• Using a disposable syringe, headspace gas samples are collected at 0, 20, 40, and 60 
min after covering chamber with a lid and stored in a 10 ml crimp-sealed pre-evacuated 
vials for subsequent analysis. 



• Immediately adjacent to the collar, soil moisture and temperature are collected at 10cm 
depth simultaneously with gas sampling.  



• Gas samples are analyzed for CO2, N2O, and CH4 on a modified Shimadzu GC-2010 
gas chromatograph (with an ECD, FID, and methanizer) fitted with Shimadzu AOC-5000 
Plus autosampler. 



• Specific gas fluxes (i.e., g CO2-C m-2 d-1, mg CH4-C m-2 d-1, mg N2O-N m-2 d-1) are 
calculated by fitting a linear regression model to the data for gas concentration over time 
after the chamber was closed using the equation given below (Jacinthe et al., 1997; 
Shrestha et al., 2009): 
 











𝐹 =
∆𝐶
∆𝑡



𝑉
𝐴



𝑘 
 
 Where, F = gas fluxes (mass of gas m-2 d-1) 
   ∆C =  change in gas (CO2, CH4, N2O) concentration inside chamber (m-3 air) 
   ∆t  =  change in time (min) 
   V  =  chamber volume (m3) 
   A =  soil surface area covered by chamber (m2) 
   k  =  time conversion factor (= 1440 min day-1) 
 
Objective 2:  Estimate the impacts of fertilization and reduced throughfall on soil nutrient 



availability. 
 
Overview 
 
This procedure details a method using ion exchange membranes (GE Osmotics, Inc./GE Power 
and Water, Inc.) to index soil NO3



- and NH4
+ availability.  Although this protocol focuses on 



inorganic N, the same preparation, field, and extraction procedures are appropriate for the 
estimation of other nutrients (e.g., P, Ca, Mg, Mn, Fe, Al, Zn, and B). 
 
Membrane preparation 
 



• Cut independent cation and anion membranes into 5 x 10cm rectangles. Punch hole in 
membrane to subsequently attach string for retrieval after deployment.  



• Thoroughly rinse membranes in deionized H2O to remove get the glycerol coating used 
for shipment. 



• Shake for 10 min in a fresh 5% (vol/vol) HCl solution. 
• Thoroughly rinse membranes in deionized H2O. 
• Shake for 10 min in deionized H2O. 
• Soak in 1M NaCl for at least 24 hours (for storage longer than 72 h, keep membranes in 



1M NaCl at 4°C). 
 
Membrane deployment, collection, and analysis 
 



• Rinse membranes with deionized H2O prior to taking them to the field. 
• Tie membranes with nylon string (e.g., 15-20 lb. test fishing line) so that they can be tied 



to a flag for retrieval. 
• Adjacent to each GHG flux collar, install cation and anion exchange membranes at a 45° 



angle from the soil surface and leave until next gas sampling. 
• Upon collection from soil, place in zip-lock bags for transport. 
• Scrape/wash with deionized water to remove any residual soil. 
• Combining cation and anion exchange membranes for each location, shake for 1 h in 1M 



KCl (25 ml of 1M KCl for each membrane) in an polyethylene or glass bottle.  
• Open bottles and remove membranes using tweezers. 
• Decant extraction solution for subsequent analysis (filter if needed).  If not analyzed 



immediately, store extractant solution at 4°C prior to analysis. 
 
Membrane cleaning and recharge 



 
• Rinse membranes with deionized H2O twice. 











• Wash membranes in 5% HCl (vol/vol) by shaking them for 10 minutes in the acid 
solution. Make fresh acid solution for every wash.  



• Rinse membranes with deionized H2O twice.  
• Shake membranes for 10 minutes in the deionized H2O. 
• Charge them again with 1M NaCl for 24 hours as detailed above and repeat. 
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survival, or heavy disease incidence. If there is a desired 
replicate to be sampled, maybe this should be documented as well. 
If not, then the field crew can select whichever rep they desire.


2) Some trials contain both single family plots and mixed family 
plots. It is desirable to select one representative or superior 
family to sample, or select to sample the mixed family plot?


3) It is desired (per the wood core protocol) that no wood cores 
are taken in stands <5 yrs old. There are a number of studies 
assigned to UF currently under 5 years old. Putting wood cores 
aside, it is desired that these studies be sampled at any time 
(such as, this year at 2 YO) to capture some young stands and 
expand the age range of our dataset, or is it best that these 
stands get sampled as late in the project as possible? These 
stands will have obvious differences in FF, understory veg, CWD, 
etc, compared with many of the mid-rotation stands if sampled at 
age 2. Though, whether sampled now at age 2, or later at age 6, I 
am not sure the difference will be drastic.


4) Andy has done a great job documenting as much data as possible 
for Tier II sites, down to which treatments/plots to measure. In 
addition, many have worked hard on soil Rs, IPAR/LAI, carbon, wood 
core, and other sampling protocols. Though some cases, its not 
clear for the field folks when sampling should occur (what times 
of the year), at what frequency sampling should occur (once, 
monthly, seasonally, yearly), and what the minimum number of sites 
are that need measured for each measurement (IPAR, LAI, CO2). It 
would be good to put these details on paper, especially with 
respect to minimum data required for modeling. For now, I am 
visiting sites with a "if the weather permits, or I have time, I 
will do it" attitude. If not, it gets noted in the file it wasnt 
done and I can go back later, if possible.


I have put together a document that all can read and edit. If you 
participated in drafting a given protocol, it would be great to 
see these fields filled. As you will see, I filled in some fields 
with details gathered from the protocols.  Once we finalize this, 
ill make it a permanent Excel document to archive.


<https://docs.google.com/spreadsheet/ccc?
key=0AoE3swrozQA7dG1mZlYtM1Q3WVpmQVVoRUpUcU5XRGc>
https://docs.google.com/spreadsheet/ccc?
key=0AoE3swrozQA7dG1mZlYtM1Q3WVpmQVVoRUpUcU5XRGc


___________________________________
Geoffrey Lokuta
PINEMAP Research Associate
Graduate Student
University of Florida
School of Forest Resources & Conservation
mobile: 813.505.8978
email: <mailto:bassman@ufl.edu> 
bassman@ufl.edu<mailto:bassman@ufl.edu>
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