
Dairies & Climate Change 

Panel Discussion 



Dr. Chuck Benbrook 

 Dr. Chuck Benbrook currently serves as he Chief Scientist for The 
Organic Center 

 Dr. Charles Benbrook worked in Washington, D.C. on agricultural 
policy, science and regulatory issues from 1979 through 1997.  

 In 1984 Benbrook was recruited to the job of Executive Director, 
Board on Agriculture of the National Academy of Sciences, a 
position he held for seven years. Several influential NAS reports 
were done in this period on the need for and aspects of 
sustainable agriculture.  

 Among his more recent publications is “A Dairy Farm’s Footprint: 
Evaluating the Impacts of Conventional and Organic Farming 
Systems” was released November 11, 2010, along with the Excel-
based “Shades of Green” calculator used to compare the 
performance of organic and conventional dairy farms. 

 The report is the first to quantify the ways that cow health and 
longevity impact the environmental impacts of dairy farming. It 
also projects the many benefits associated with placing less stress 
on cows and feeding them healthier, forage-based diets 

 



Dr. Frank Mitloehner 
 Frank Mitloehner is an internationally renowned authority for agricultural air 

quality, animal-environmental interactions, and environmental engineering. 

 Dr. Mitloehner is Professor and Air Quality Specialist in Cooperative Extension. 

Since he joined the faculty in the Department of Animal Science at the 

University of California, Davis in 2002,  

 Dr. Mitloehner has generated and published data that are rapidly changing 

how livestock facilities in California and throughout the US are regulated. His 

work includes the development and evaluation of cost-effective methods to 

mitigate GHG emissions.    

 In 2007 he served as the livestock production specialist on a national panel 

appointed by the White House Office of the Chief Economist to review the 

USDA Report titled “The effects of climate change on agriculture, land 

resources, water resources, and biodiversity”.   

 Recently addressed misrepresentations published in the FAO report 

“Livestock’s Long Shadow” in a recent article entitled “Clearing the air: 

Livestock’s contribution to climate change” published in Advances in 

Agronomy in 2009. 



Dr. Cindy Daley 

 Dr. Cindy Daley is a Professor and Program Coordinator for the College of 

Agriculture and also serves as the Director of the Organic Dairy Systems 

Project at California State University, Chico, College of Agriculture, a 

program that began in 2005 as a living demonstration of an integrated food 

production system.  

 Dr. Daley has been involved in developing programs in sustainable 

agriculture on the California State University Chico campus for the last 15 

years. Cindy recently converted the conventional CSUC dairy program to an 

integrated organic production system for the purposes of educating students 

and the community on grass-based milk production practices through grants 

from the California Agriculture Research Initiative (ARI).  

 Her applied research program focuses on the economic and ecological 

benefits of grass-based, organic dairy production systems.   

 Worked with the organic dairy industry to create the Western Organic Dairy 

Producers Alliance in 2006 and Grazers West Consortium in 2008 

 Cindy has also been awarded a number of state and national teaching 

awards for her effectiveness in and out of the classroom and continues to use 

her gifts to instill passion for healthy foods, local food networks and 

ecological farming practices 



Framing the problem: GHG are rising 

 NOAA’s annual greenhouse gas index – tracks data from 60 sites around the world (National Oceanic & 

Atmospheric Administration: Earth System Research Laboratory) 

 Carbon Dioxide, Methane and Nitrous Oxide make up 96% of atmospheric green house gases 

 



Framing the problem: GHG are rising 

 Atmospheric concentrations of GHG 

 Carbon Dioxide: CO2 386.8 ppm  (up 38% 
preindustrial times) 

 Methane: CH4  1,803 ppb (up 158%) 

 Nitrous Oxide: N2O 322.5 ppb (up 19%) 

 Potency: CO2 = 1; CH4 = 21; N2O = 310 

 CO2 increased by 2% per year (Hofmann, 
et al., Journal Atmospheric Environment, 2009) 

 Atmospheric concentrations of 
methane increased by 4.4 molecules 
for every billion molecules of air 

 Overall, when related to climate 
affects, methane’s overall climate 
impact is roughly ½ that of CO2 

 



Pew Forum: Public opinion 



Survey: Critical Threats to U.S. Vital Interests 



Framing the problem: Livestock’s contributions 

 The United Nations, Food and 

Agricultural Organization: 

“Livestock’s Long Shadow”:   

 18% of anthropogenic green house 

gases are directly and indirectly 

related to livestock. 

 



EPA: GHG emissions by source 



Framing the problem:  

contributions from livestock - California 

 US EPA and the California Energy Commission (CEC) 

 Direct livestock emissions (enteric fermentation and manure), 

totaling less than 3% of total anthropogenic GHG. 

 In CA:  

 CO2 emissions are 362 MMTCO2 Eq. With 98% fossil fuel combustion  
- livestock doesn’t make the list. 

 CH4 total emissions 31.65 MMTCO2 Eq. With enteric fermentation 
representing 22% and manure management at 16%. Landfills are 
the biggest contributor at 42%. 

 N2O emissions are 23.55 MMTCO2 Eq. With Agricultural soil 
management contributing 61%. Manure is roughly 3% of total.  

 California’s greenhouse gas emissions and trends over the past decade. Choate, Freed, Gibbs – ICF 

Consulting; Coe, Hyslop – Sonoma Technology; Franco – CEC Public Interest Energy Research 



Dairy contributions 

 FAO report: Greenhouse Gas Emissions from the Dairy Sector” 

 Global dairy sector contributes 4% of the total GHG – just 2.7% 
when emissions associated with milk production, processing 
and transportation were included.  

 Suggested that the more intensive, efficient dairies have a 
lower emissions per litre of milk – supporting intensive, CAFO 
style farming systems.  

 This hypothesis was supported by Jude Capper, Washington 
State University  (Capper et al., Proceedings of the National 
Academy of Sciences, Vol 105, No.28:9688-9673.) 



Management style impacts GHG 

A Dairy Farm’s Footprint: Evaluating the impacts of conventional 

and organic farming systems – November 2010.  Benbrook, et al. 



What we can do?  

Alter our farming practices 

Create carbon sinks through 

farming practices that 

build soil organic matter: 

 Reduce use of synthetic fertilizers 

 Use cover crops 

 Perennial cropping systems 

 Pasture crops 

 Intensive grazing systems/mob 

grazing 

 Reduce tillage or  no-till 

 



 

28 year study completed at the 

Rodale Institute in Pennsylvania 

Traditional Corn/Soybean 

rotation 

Cover cropping, no till, organic 

methods 



 Troeh et al 1999, Soil and Water Conservation. Prentice Hall:Upper Saddle, NJ 

 Pimentel et al, 2005 Bioscience 54(10): 909-918;  

 Marriot and Wander, 2006, Soil Science Society of America Journal 

 

Building soil organic matter (SOM) 

Benefits of SOM:  

Increased supply of micro and macro nutrients 

available for plant life and soil biota 

Helps suppress crop pests as soil borne diseases and 

parasitic nematodes 

Forms humus and other growth-promoting substances 

Detoxifies harmful substances 

Increases water-holding capacity 

Improves aeration 

Improves the soils resistance to erosion and 

compaction 

Darkens the soil, causing the soil to warm  earlier in 

spring 

 
 



“Biological sequestration”  

Dr. Christine Jones  
 “Soil Solution”  

 Rebuilding carbon-rich soil is a very practical and beneficial 
mechanism to remove billions of tons of CO2 from the atmosphere. 

 Begins with photosynthesis – plants converting sunlight, CO2 and water 
into biochemical energy.  

 Some of this carbon is fixed permanently into the soil as humus 

 Dr. Jones predicts a 0.5% improvement in soil carbon in the top 30 cm 
of just 2% of Australia’s 445 million hectares of farm land could safely 
and permanently sequester the entire nation’s annual emissions of CO2 

 Under the right management, 40-60% of the carbon fixed as green 
leaves can be transferred to soil and rapidly humidified – sequestering 
5 – 20 tons of CO2 per hectare per year 

 



Provide habitat for Mycorrhizae Fungus  - 

Vesicular Arbuscular Mycorrhizae (VAM) 

Transport P and Zn in 

exchange for carbon 



Glomalin Properties 

 Glyco-protein – produced 

by VAM 

 Very stable compound, 

reduces soil erosion – adds 

soil structure 

 Insulates VAM Hyphae from 

nutrient loss (Vesicular 

arbuscular mycorrhizae) 

 Average 27% of Organic Soil 

Carbon (up to 40%) 



Perennial crops 

 Permanent pasture 

 Orchards/trees/shrubs 

 Experimental 

approach:  

 Perennial cereal grains 

 Land Institute 



Impact of diet – area for further 

research 

Feeding dairy cows one pound of 

oregano daily can reduce methane 

emissions by 40%, while increasing milk 

production by 4%. It does so by 

reorganizing the bacteria in the cow’s 

stomach. 

 
Source: Science, Vol. 329, September 24, 2010 

Animals fed diets of high quality forages 

– may emit less methane through 

changes to rumen bacteria. Boadi, D.A., K.M. 

Wittenberg, S.L. Scott, D. Burton, K. Buckley, J.A. Small, and K.H. 
Ominski. 2004. Effect of low and high forage diet on enteric and 
manure pack greenhouse gas emissions from a feedlot. Canadian 
Journal of Animal Science. 84: 445-453. 

 

 



Reasons to smile… 

ÅCan address GHG emissions with alternative 

agricultural practices. 

 

ÅAlternative management practices 

Å Perennial cropping systems 

Å Cover cropping 

Å no- till/ minimum till  

ÅMinimize or eliminate synthetic fertilizers 

 

ÅIncentivize these practices with support programs 

that are easy to implement,  easy to monitor, and 

hard to exploit. 

 

ÅEducational and outreach program to educate 

producers 

 

ÅEnhance curriculums in Agriculture for future 


