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In explaining the “50% rule,” Monsen said that growers 
and researchers commonly assume that legumes obtain 50% 
of their total N from the soil and 50% through fixation of 
atmospheric nitrogen.  Monsen and Shennan’s work shows 
that legumes can in fact fix N at higher rates and therefore 
contribute more N to the system than was once thought.

Monsen notes that underestimating the amount of N 
contributed by legumes can lead to higher N losses from 
the system, as growers may be applying more supplemental 
nitrogen in the form of cover crops and fertilizers than the 
crop can effectively use. 

Based on this finding, Monsen and Shennan are updating 
nitrogen budget calculations to reflect the higher amount of 
N contributed by legume cover crops. They have been using 
these calculations to create worksheets growers can use in 
developing nitrogen budgets for their cropping systems.

Calculating Nitrogen Inputs from Cover Crops

As noted above, many organic and conventional grow-
ers rely on cover crops to supply a portion of the fertility 
needs for subsequent crops. As part of the Organic Research 
Network’s nutrient management work, UCCE farm advi-
sor Richard Smith and CASFS researcher Joji Muramoto 
examined the nitrogen contribution of a legume/cereal cover 
crop to a subsequent crop of organically grown broccoli. 
The two-year study took place at the CASFS organic farm 
at UC Santa Cruz, and at the Hartnell Agricultural Research 
Station in Salinas.

During the workshop, Smith explained that maximum 
nitrogen uptake by crops such as broccoli and lettuce occurs 
in a compressed time period from approximately 30–60 days 
into the growing season. Although cover crops can provide 
some of a crop’s N needs, additional fertilization may be 
required to meet the crop’s demands.

Smith and Muramoto tested the response of a broccoli 
crop in plots with and without cover crops, and with and 

without additional nitrogen inputs, comparing inputs of 0, 
75, 150, and 225 lbs N/acre applied as feather meal.

At the UCSC Farm, which has been organically managed 
since 1971, Smith found a one ton/acre increase in broccoli 
yield with the cover crop, which contributed 80 lbs of N/
acre to the soil. Smith calculated that the broccoli used 23% 
of the N contributed by the cover crop. He also saw a 1 to 
1.5 ton/acre yield increase with the 150 and 225 lbs N/acre 
fertilizer treatments.

In the 2006 Salinas trial, Smith also reported higher yields 
from plots that had been cover cropped, with an N uptake 
27 lbs/acre greater in the cover cropped plots. Conversely, 
they saw lower broccoli yields in 2007 in the cover cropped 
plots at the Salinas trial; this was likely the result of a freeze 
that limited legume growth, and thus decreased the amount 
of N that the cover crop contributed to the subsequent 
broccoli crop.

Smith emphasized that particularly in sites without ad-
equate soil fertility, growers cannot necessarily rely on cover 
crops alone to produce economically viable yields. And 
because the timing of N mineralization from cover crops 
may not match the crop’s peak demands, some supplemental 
fertilizer may be needed to optimize yields.

Reflecting on his experiences with the Organic Research 
Network, Muramoto said, “It has been a great experience 
to work with local organic growers and researchers. Thanks 
to the project, the network among researchers and growers 
became much stronger and we are looking forward to the 
next step and the possibility of extended collaborations.”

More information on the research described in this article 
and other projects presented at the workshops is available 
at www.agroecology.org/seminar.html.

Members of the Organic Research Network: top row, from left – Tara 
Pisani Gareau, Carol Shennan, Karen Klonsky, Steve Gliessman; bottom, 
row,  from left – Sean Swezey, Richard Smith, Craig Ficenec, Steve Koike,  
Viella Shipley, Steve Pedersen, Joji Muramoto.

UCSC undergraduate Dylan Seidner tends the developing bell bean 
and vetch cover crop mix at the UCSC greenhouse. The plants were ana-
lyzed to determine how different levels of soil fertility affect N fixation 
by the cover crops as they developed.
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