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Background

ÅNitrogen addition usually increases plant 
production in terrestrial grasslands by 50% 
(LeBauer and Treseder, 2008)
ÅPast experiments on the affect of N on plant 

growth focus on short-term addition of N at 
high deposition rates
ÅHarvest-based plant biomass measurements 

are destructive and not suitable for long term 
studies



Objectives

(1) Measure aboveground plant 
biomass
(2)Compare observed biomass 
(greenness/weight) with minimally 
invasive proxies of plant growth



Experimental Design
ÅUniversity of California Sedgwick Natural Reserve
Å50 km NNW of Santa Barbara, CA
ÅN addition at 0, 1, 4, or 10 g N / m^2 y began in 

September 1999
ÅSix 2m x 4m plots at each N level at each site
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Method 1: Harvest

-Aboveground plant material was harvested from each 
plot on June 8th, 2008.
-Live and dead aboveground biomass sorted 
- Samples dried at 60° C for 48 hours. 
- Mass measured of live and dead plant material. 



Methods 2a & b: 

Noninvasive Methods of Estimating 

Biomass

2a: Visual estimation
ÅEstimated percent of plot covered by green

2b: Camera estimation
ÅTook images of plots with an Olympus S4 digital camera
Åcropped images to 0.5m by 1m
ÅUsed Image J RGB split tool to determine reflectance 
detected by each of the three sensors on the camera
ÅCalculated the relative intensity of green:
Å% green = avg green / (avg. red + avg. blue + avg green)



Cropped images to 0.5 m x 1 m



Biomass estimation with 
a digital camera
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