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Determination of Aboveground Biomass of Wetland Macrophytes 
Partnership for the Delaware Estuary (PDE) Methods 
Danielle Kreeger 
 
Description 
 
This method describes procedure for collecting and processing the aboveground biomass of 
emergent vegetation (EV) in tidal marshes and wetlands.  This method is a slightly modified 
version of a SOP prepared by the Academy of Natural Sciences of Drexel University, which has 
been used for the Mid-Atlantic Coastal Wetland Assessment (MACWA) Quality Assurance 
Project Plan maintained by the Partnership for the Delaware Estuary. 
 
Samples are taken from fixed areas of wetland that are delineated as the space within a 
sampling quadrat, which typically is between 0.5 x 0.5 meter or 1 x 1 meter.  The type of 
sampling quadrat may vary with existing conditions, the species richness of present EV, and 
other factors; however, quadrat analysis as per this method will be consistent.  For most 
projects, interspecific biomass data are required, and so sampling regimes should be designed 
to encompass all prominent vegetation zones, and if applicable, major elevation zones.  In most 
situations, several replicate quadrats should be located within each dominant 
vegetation/elevation zone.  Locations of quadrats can be determined systematically (e.g. along 
transects) or randomly (e.g. thrown).  See individual study design (and project-specific QAPPs, 
by request) for quadrat placement details of various projects. 
 
Summary of Approach 
 
All aboveground biomass is clipped within a quadrat to <1 cm of th sediment surface and taken 
back to the laboratory.  Biomass is sorted (live and dead stems separated), washed, and dried at 
60° C to a constant weight. Biomass is weighed and a subsample is ground for loss on ignition 
(LOI) determination. If interspecific biomass data are desired, the biomass can also be sorted by 
species initially.  In some studies, dead biomass (standing brown or wrack on sediment) is not of 
interest, but for MACWA all aboveground biomass is included but categorized as dead or alive 
and by species. 
 
The LOI procedure is necessary for calculating out mineral and non-organic particles associated 
with the biomass.  For LOI analysis, see Method for Loss-On-Ignition (LOI) Weight Analyses. 
 
Sampling should be conducted during the peak growing season, typically between mid-July and 
late August in the Mid-Atlantic region, US.  Sampling is conducted at low tide whereby the 
quadrat sampler can be placed directly on the marsh surface with little water coverage. 
 
Note: If primary production is to be estimated, two measurements should be collected, one just 
prior to the growing season (e.g., March) and one soon after the end of the peak growing 
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season (e.g., late August/early September).  By difference, the biomass of live, aboveground 
biomass can be used to estimate production using the method of Smalley (1958 as cited in 
Roman and Daiber, 1984; Good et al., 1982), whereby the biomass difference between the end 
and start of the start of the growing season is divided by the time period of assumed growth to 
yield emergent primary productivity.  If two measurements are made during the growing 
season, precise quadrat locations must be staked so that destructive samples are not collected 
from the same location. 
 
Equipment 

Quadrats made from ½” diameter PVC with inside area 1 m2 (or other sizes as needed) 
Shears for cutting vegetation 
Sample Bags (e.g. Zip Locs) 
Sample ID tags or Sharpie markers to record quadrat information 
Distilled water 
Plastic weigh pans for larger samples 
Analtyical balance(s) for measuring weights (to nearest 0.1 g) 
Drying oven (60oC) 

 (optional) Camera for photodocumentation of quadrat canopy prior to clipping 
  
Procedure 
 
 38.1 Aboveground biomass collection 
 

38.1.1. Determine the size of the quadrat necessary to account for variability in stem 
density and to obtain a representative sample.  For wetland macrophytes, quadrats 
ranging from 0.25 – 1 m-2 in size would typically obtain a representative sample.    
 
38.1.2. Place quadrat in target plant community. 
 
38.1.3. Clip all standing biomass contained within the quadrat at the surface of the 
wetland (< 1 cm from sediment) using garden shears. Collect any remaining litter lying 
on the soil surface. 
 
38.1.4. Place standing biomass and surface litter in separate plastic bags labeled with 
the date and location of the sample using a non-erasable marker and tied to secure 
plant material.  
 
38.1.5. In general collect at least two replicate samples within the same plant 
community, and repeat for each community type within a study area of interest. The 
location of quadrats is noted by GPS.   
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38.2. Aboveground Biomass Determination 
 

38.2.1. In the laboratory, place material in refrigerator at 5° C until processed.  
 
38.2.2. Remove biomass from labeled plastic bags. 
 
38.2.3. Sort biomass according to species-specific live and dead material. 
 
38.2.4. Sort live species by height into 10cm, 20cm, 30cm, etc. bins. Count and record 
the number of stems within each height bin.  
 
38.2.5. Wash material with tap water, removing obvious soil and sediments. 
 
38.2.6. Place biomass in labeled paper bag for drying. 
 
38.2.7. Place bags in drying oven set at 60° C until it reaches a constant weight and 
biomass can be considered dry. 
 
38.2.8. Place dried samples in a dessicator with fresh desiccant to cool prior to mass 
determination, or allow to cool in a dry location at low relative humidity if dessicator 
not large enough. 
 
38.2.9. Weigh samples to a tenth of a gram. 
 
38.2.10. See Method for Loss-On-Ignition (LOI) Weight Analyses for Determination of 
Ash in Biomass.  A subsample of dried ground plant material is often used for LOI. 
 
38.2.11. Multiply the dry weight of the biomass by the percent organic matter 
determined by the LOI procedure (and correct for subsample dry weight of total sample 
dry weight if appropriate).  
 
38.2.12. Calculate the resulting ash-free dry weight of aboveground biomass on a per 
meter-square basis, separately by species, live vs dead, and total. 

 
(Optional depending on project) IF subsamples are used for LOI, additional subsamples can be 
frozen, freeze-dried, ground to a powder, or otherwise archived for potential later chemical, 
biochemical or isotopic analysis. 
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