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Professional Background 
(my life in one minute) 



93’ BS & Engineer 

97’ Teacher 

99’ MS 

01’ Consultant 

04’ PhD 

06’ Postdoc 

08’ Ass Prof 

Assistant Professor & Extension Specialist 



Goal 



…help rural people to improve 
their quality of life through 
applied biophysical, socio-
economic, environmental 
research and extension…  

 



What Seemed to be the 
Problem in Florida 



THE SUWANNEE 
SEWER 
Editorial 

Gainesville Sun 04/23/04 

SUWANNEE RIVER IS 
NOT SEWER 
Letter  

Del Bottcher 
Gainesville Sun 05/10/04 



N in Water: Suwannee River Basin 
 



N in Dairy Farms in the SRB 



Suwannee River Basin Landscape 

National Geographic Magazine, March, 1999  



Farmers’ Perceptions 
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Agree, 81% 

Agree Completely, 
33% Guarantee of Sustainability 

Criticize Part of It 

Climate Conditions not Considered 

Rapid Personnel Turnover 

Not Strict Enough 

Are BMPs Really Good? 

Don’t Agree 

Administrative 
Observations, 50% 

Listen More to Public and News 

Don’t Treat Farmers Equally 

Too Bureaucratic 

Too Imposed 

Technical 
Observations 

Are BMPs Really Good? 

Lack Whole Farm System Understanding 

Lack Soil Scientists 

Cabrera, V. E., N. E. Breuer, and P. E. Hildebrand. 2006. North Florida dairy farmer perception toward the use of 
seasonal climate forecast technology. Climatic Change 78:479-491. 



North Florida ENSO Climate Phases 

National Geographic Magazine, March, 1999  

Niño Neutral Niña 

AgroClimate.org 



Participatory Problem Solving 

Cabrera, V. E., N. E. Breuer, and P. E. Hildebrand. 2008. Participatory modeling in dairy farm systems: a method for 
building consensual environmental sustainability using seasonal climate forecasts. Climatic Change 89:395-409. 



Respond to Farmers’ Needs 
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 Would use, 67% 

Crop Systems 

Selection crops/varieties 

Planting dates 

Area planted 

Drainage system 

Irrigation system 

Livestock 
Milking cow group rotation 

Breeding date planning 

Nutrient 
Management Solids collection 

Not sure, 10% Would like to have climate forecasts 

Would not use 
Non-flexible or satisfied with current system 

Other things more important to worry about 

Cabrera, V. E., N. E. Breuer, and P. E. Hildebrand. 2006. North Florida dairy farmer perception toward the use of 
seasonal climate forecast technology. Climatic Change 78:479-491. 



The Dynamic North Florida 
Dairy Farm Model (DyNoFlo) 



Cabrera, V. E., P. E. Hildebrand, J. W. Jones, D. Letson, and A. de Vries. 2006. An integrated North Florida dairy farm 
model to reduce environmental impacts under seasonal climate variability. Agriculture, Ecosystems, and 
Environment 113:82-97. 



Cabrera, V. E., N. E. Breuer, P. E. Hildebrand, and D. Letson. 2005. The dynamic north-Florida dairy farm model: a 
user-friendly computerized tool for increasing profits while minimizing environmental impacts. Computers and 
Electronics in Agriculture 49:286-308. 



The Livestock Module 



Cabrera, V. E., A. de Vries., and P. E. Hildebrand. 2006. Manure nitrogen production in North Florida dairy farms: A 
comparison of three models. Journal of Dairy Science 89:1830-1841. 



The Crops Module 



Cabrera, V. E., S. Jagtap, and P. E. Hildebrand. 2007. Strategies to limit (minimize) nitrogen leaching on dairy farms 
driven by seasonal climate forecasts. Agriculture, Ecosystems, and Environment 122:479-489. 



The Optimization Module 



Management 
Options 

M1 M2 Mn 

M11   M12   M13…M1m 
 

M21   M22 
 

Mn1   Mn2   Mn3 Mnm 
 

    Levels 

    Scenarios 

(M12M21M31…Mn1), (M12M21M31…Mn2), (M12M21M31…Mn3), …, (M1mM2mM3m…Mnm)  
 

Optimization 

Neutral 
El Niño La Niña Neutral 

El Niño La Niña 

Max Profit Min N leach Linear Programming 



Some Important Results 





Wisconsin: Dairy Cow 
Replacement, Profit, and 

Nitrogen Excretion 

Cabrera, V. E. 2010. A large Markovian linear program for replacement policies to optimize dairy herd net income for 
diets and nitrogen excretion. Journal of Dairy Science 93:394-406. 

Cabrera, V. E. 2011. The economic value of a dairy cow. Dairy Management Decision Support Tool. 
Cabrera, V. E. Under Review. A simpler formulation of the replacement problem: A practical tool to assess the 

economic value of a cow, the value of a new pregnancy, and the cost of a pregnancy loss. Journal of Dairy Science.  
 

$54,532. 07/01/08 to 06/30/2010. USDA Hatch Funding. Development of a dairy economic decision support system for 
Wisconsin. Cabrera, V.E.  
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MIL = Cow mo of lactation
PREG = Cow pregnancy mo

Replacements entering the herd

Cows leaving the herd:
Dead, involuntarily culled,
voluntarily culled

Flow of cows between states

Cows aborting

Flow of aborted cows

Parturition

Flow of cows to an upper parity

3 6 9 12 24 360
……

…



Market and Constraint 
Conditions 

Diet Month of 
Replacement 

N excretion 
(kg/cow/mo) 

Net Revenue 
($/cow/mo) 

2008 Favorable 1 11 12.56 132 
Milk $0.40/kg 2 11 12.47 132 
Corn $0.19/kg 3 11 12.55 117 

Replacement $2,000 4 11 12.09 105 
No N constraint 5 12 11.35 80 

2008 Unfavorable 1 9 12.38 15 
Milk $0.22/kg 2 9 12.35 21 
Corn $0.24/kg 3 9 12.46 19 

Replacement $1,500 4 9 11.99 22 
No N constraint 5 10 11.18 18 
2008 Favorable 1 9 12.00 120 
Milk $0.40/kg 2 9 12.00 126 
Corn $0.19/kg 3 9 12.00 105 

Replacement $2,000 4 10 12.00 105 
N ≤ 12 kg/mo constraint 5 12 11.35 80 

2008 Unfavorable 1 7 12.00 11 
Milk $0.22/kg 2 9 12.00 20 
Corn $0.24/kg 3 8 12.00 15 

Replacement $1,500 4 9 11.99 22 
N ≤ 12 kg/mo constraint 5 10 11.18 18 





Wisconsin: Price Risk 
Management  

Valvekar, M., V. E. Cabrera, and B. W. Gould.  2010. Identifying cost-minimizing strategies for guaranteeing target dairy 
income over feed cost via use of the Livestock Gross Margin dairy insurance program. Journal of Dairy Science 
93:3350-3357. 

Valvekar, M., J. P. Chavas, B. W. Gould, and V. E. Cabrera. 2011. Revenue risk management, risk aversion and the 
use of LGM-Dairy insurance. Agricultural Systems 104:671-678. 

Gould, B. W., and V. E. Cabrera. 2011. The LGM-Dairy Analyzer decision support tool. 

$86,000. 09/26/11-09/25/12. USDA Risk Management Agency. Delivery of Educational Materials to Increase LGM-Dairy 
Utilization by Dairy Farm Operators in General and Limited Resource Operators. Gould, B.W., Cabrera, V.E.  

$50,000. 07/01/11-06/30/12. USDA NC Risk Management and Education Center. Training in the Use and Utilization of 
an Integrated Dairy Price and Margin Risk Management System for Planning Purposes. Gould, B.W., Cabrera, V.E.  

$58,430. 10/01/09 to 09/30/11. USDA Hatch Funding. Assessment of gross margin insurance versus traditional price 
risk management strategies under alternative biofuels and predicted climatic conditions: implications for Wisconsin 
dairy farms. Cabrera,V.E., Gould, B.W. 



  Optimal Solution   Non-Optimal Strategy 

NET GAIN 
Total 

Production 

Covered 

  

Target 

guarantee 

income over 

feed costs 

Premium 

 paid  
  

Target 

guarantee 

income 

over feed 

costs 

Premium 

 paid  

(%)   ($/Mg milk) ($/Mg milk)   ($/Mg milk) ($/Mg milk) ($/Mg milk) 
 

33   66.14 0.53   73.51 1.40 0.87 

43   88.19 0.84   95.83 1.83 0.99 

52   110.23 1.22   116.83 2.23 1.01 

62   132.28 1.68   138.04 2.64 0.96 

72   154.23 2.20   159.73 3.05 0.85 

81   176.37 2.79   180.65 3.45 0.66 

90   198.42 3.45   200.74 3.83 0.38 

99   220.46 4.17   220.74 4.21 0.04 





Wisconsin: Evaluation of 
Reproductive Programs 

Giordano, J. O., P. M. Fricke, M. C. Wiltbank, and V. E. Cabrera. 2011. An economic decision-making decision support 
system for selection of reproductive management programs on dairy farms. Journal of Dairy Science 94:6216-6232. 

Cabrera, V.E. 2010. Economic decision making for reproduction. Dairy Cattle Reproductive Council Annual Convention. 
St. Paul, MN, 11-12 November 2010. 

Giordano, J. O., A. Kalantari, P. M. Fricke, M. C. Wiltbank, and V. E. Cabrera. Under Review. A daily herd Markov-chain 
model to study the reproductive and economic impact of reproductive programs combining timed artificial 
insemination and estrous detection. Journal of Dairy Science.  

$1,000,000. 01/15/10-01/14/14. USDA Agriculture and Food Research Initiative. An integrated approach to improving 
dairy cow fertility. Cabrera, V.E. (PI), Fricke, P.M., Ruegg, P.L., Shaver, R.D., Weigel, K.A., Wiltbank, M.C. 

$83,000. 10/01/11-09/30/13. USDA Hatch Funding. Development of a Suite of Dairy Reproduction Decision Support 
Tools.  
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Wisconsin: Integrated Farm 
System Model 

$575,000. 10/15/09-10/14/13. USDA Organic Research and Education Initiative. Strategies of Pasture Supplementation 
on Organic and Conventional Grazing Dairies: Assessment of Economic, Production and Environmental Outcomes. 
Cabrera, V.E. (PI), Gildersleeve, R., Wattiaux, M., Combs, D.  

Dutreuil, M., Wattiaux, M., Gildersleeve, R., Barham, B., Cabrera, V.E. 2011. Impact of feeding strategies on milk 
production and income over feed cost: A case study of organic, grazing, and conventional Wisconsin dairy farms. J. 
Anim. Sci. 89 (E-Suppl. 1): 313. 



http://www.ars.usda.gov/main/docs.htm?docid=8519 



Start 

Read Input 

Initialization 

Setup Machinery 

Read Weather 

Spring Operations 

Growth and Harvest 

Storage 

Herd and Feeding 

Manure Handling 

Fall Operations 

Economic Analysis Another 
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End 
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Case Study 



Case Study 



Some Additional Info 
Crops and Soils  

 Alfalfa: hay and silage.       
54 N and 138 P. 

 Grass: hay and grazed. 
 Corn: silage and grain.                    

130 N, 13 P, 5 K, and manure. 
 Oats: grain and bedding.                

100 N.                        
 Soybeans: grain.                               

No fertilization. 
 Soil water holding: 2.36 in 
 Soil evap. Coeff.: 74.92 lb/ft3 

 Soil pH: 6.5 

Herd & Manure 

 43% first lactation  
 Grain and silage fed with loader 

and mixer 
 Diet formulated to 100% NRC 

requirements 
 Forage to grain ratio: low 
 Bedding type: straw (5.4 lb/day) 
 Manure hauling average distance 

1 mile 
 No exported or imported manure 
 … 

 



Average results 
Crop and Milk Yield 

 Crops (Ton DM/ac) 
• Alfalfa: 3.32  
• Corn silage: 4.56  
• Corn grain: 4.88 
• Oats: 0.73  
• Soybeans: 0.92 

 
 Milk (lb/cow/year) 

• 22,825 
 

Economics and Environment 

 Net income over feed and 
manure cost 

• $77,920/year 
• $1,039/cow/year 

 
 N lost by leaching 

• 64.1 lb/ac 
 

 Green House Gas Emission  
• 1,027,050 lb CO2e/year 
• 13,694 lb CO2e/cow/year 

 
 



CROP PRODUCTION 
 

 



CROP PRODUCTION & ENSO 
 

 

−Multivariate ENSO Index 



INCOME OVER FEED COST 
 

 



IOFC & ENSO 
 

 

−Multivariate ENSO Index 



GREEN HOUSE GAS  



GHG & ENSO 
−Multivariate ENSO Index 



Wisconsin: Decision Support 
Tools 





Thanks! 
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