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Overview
• Amount of N released from cover crop residues
• Factors affecting N release from crop residues
• A calculator to estimate N release from incorporated residues
• Diurnal change in water content of surface residues
• A model of water content of surface residues
• A calculator to estimate N release from surface residues
• A calculator to estimate N release form organic fertilizers



Why Use Cover Crops?
•Increase organic matter
•Reduce nutrient loss
•Reduce erosion
•Reduce weed pressure
•Protect water quality
•Provide beneficial insect habitat
•Supply nitrogen to the following crop

Sunn hemp



Which Cover Crops can Release N?
• Legumes (crimson clover, cowpea, sunn hemp, lablab …)
• Cereals at early stage (rye, oats, wheat ..)
• But, cereals at late stage immobilize N
• N immobilization example

• Sorghum-sudangrass/cowpea cover crop
• Biomass = 15,800 lb/a
• % N = 1.06
• Total N = 168 lb/a
• Available N = 0 lb/a



Example - Nitrogen from Cowpea
(Vigna unguiculata-warm season cover crop)

Available N (lb N/a)
60 days      34 to 70 
70 days      40 to 85 
80 days      50 to 110 Cowpea 

cover 
crop



Example – Nitrogen from Sunn hemp
(Crotalaria juncea - warm season cover crop)

Available N (lb N/a)
60 days 50 to 75
90 days   75 to 140



Oat Cover Crop Quality at two Growth Stages

2015 2016
Growth stage Headed Soft dough
Biomass (lb/ac) 7,300 11,000
N (%) 2.3 1.4
Carbohydrates (%) 41 38
Cellulose (%) 54 53
Lignin (%) 5 9
Total N (lb/a) 165 152
Avail. N (lb/a) 60 25

2015

2016
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Main Factors Affecting Nitrogen
Release from Cover Crops

• Temperature and moisture
• Cover crop quality
Carbohydrates (speed decomposition)
Cellulose/hemicellulose
Lignin (resistant to decomposition)
Nitrogen content
Affected by species, growth stage
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Advances that Make N Estimation Possible
Georgia Automated 
Environmental Monitoring
Network

• Network of weather stations
• Available weather data:

• Soil water content
• Soil temperature



Advances that make N Estimation Possible
(Near-infrared spectroscopy (NIRS))

•Quick turnaround and
cheaper than wet chemistry

•Estimates cover crop quality:
•Nitrogen
•Non-structural carbohydrates
•Cellulose-hemicellulose
•Lignin



Our General Procedure 
• User measures wet cover crop biomass in field

• “Cover Crop Biomass Sampling”
• Sends subsample for analysis of:

• Total nitrogen 
• Carbohydrates, cellulose, and lignin

• Use data from nearby weather station for
soil moisture and temperature

• Cover Crop N Availability Calculator predicts N 
mineralization/immobilization from cover crop residue

• Predicts nitrogen credit or debit for the season



Estimating N Mineralization from Cover Crops

Cover Crop Residue N

Carbohydrates Cellulose and 
hemicellulose Lignin

N release

http://aesl.ces.uga.edu/mineralization
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Cover 
Crop 

Total N  Fertilizer N        Cover Crop N       Broccoli Yield 

 ------------------- kg N ha-1 ------------------ --- kg ha-1 --- 
                                  2013 

No 0 0 0 1254 b 
No  56 56 0 3057 a 
Yes 56 10 46 3296 a 

                                 2014 
No 0 0 0 1355 b 
No  84 84 0 3329 a 
Yes 84 37 47 3481 a 

                                 2015 
No 0 0 0 2478 b 
No  84 84 0 5555 a 
Yes 84 20 64 4820 a 

 

Cowpea as Partial N Source for Broccoli



Cost-Effective Supply of Nitrogen 
for Organic Vegetable Production

• Example – Broccoli - 150 kg N/ha
• Feathermeal as a N source?

• $1600/ha to supply 150 kg N/ha
• Cowpea/feathermeal as N sources?

• Cowpea establishment cost - $110/ha 
• Cowpea supplied 60 kg N/ha
• Feathermeal provided 90 kg N/ha - $1000
• Total cost: $110 + $1000 =$1110/ha

• No difference in yield
• Cost savings: $1600 - 1110 =$490/ha
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Model of Water Content of Surface Residue
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Estimating N Mineralization from Cover Crops

Cover Crop Residue N

Carbohydrates Cellulose and 
hemicellulose Lignin

N release
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 Total C Total N C:N 
 g kg-1   

Poultry Litters    
PL1 254 31 8.1 
PL2 366 37 10.0 
PL3 346 44 7.9 
PL4 376 36 10.3 
PL5 396 47 8.4 
PL6 318 39 8.1 
PL7 347 37 9.4 
PL8 420 52 8.0 
PL9 338 42 8.0 

PL10 282 43 6.6 
PL11 344 40 8.7 
PL12 387 46 8.5 
PL13 405 41 9.9 
PL14 428 55 7.8 
PL15 374 39 9.6 

Composts    
C1 337 31 10.8 
C2 524 41 12.8 
C3 235 8 27.8 
C4 171 16 10.9 
C5 298 3 103.5 
C6 266 16 17.0 
C7 281 25 11.0 
C8 507 11 46.1 
C9 229 10 23.0 

C10 200 13 14.9 
C11 348 19 18.0 

Fertilizers    
Sodium Nitrate 3 153 0.0 

Blood Meal 548 144 3.8 
Feather Meal 552 154 3.6 

Symphony 358 53 6.8 
Fish Meal 449 113 4.0 
Crab Shell 262 48 5.5 

Alfalfa Meal 477 30 16.1 
Harmony 332 54 6.2 
Fish Mix 375 82 4.6 

Mustard Seed 541 63 8.6 
Veggie Mix 396 76 5.2 

Soybean Meal 471 71 6.7 

• Organic producers need estimates
of N mineralized from organic
fertilizers

• 50+ organic fertilizers were evaluated for 
kinetics of N mineralization
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Fig. 1.  Net N mineralization as a percent of 
the total N applied for selected fertilizers, 
poultry litters, and composts use in this 
study.
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Summary
• Residues of legumes and early-stage cereals can supply significant 

amounts of N to the subsequent crop.
• A web model that uses residue quality, soil moisture, and temperature 

can estimate the amount of N released from  incorporated cover crop 
residues.

• Model is available at: aesl.ces.uga.edu/mineralization.
• Work is in progress to add the capability to estimate N release from 

surface residues taking into account air temperature and relative 
humidity. 

• A web model will be available to estimate the amount of N released
from organic fertilizers (driven by temperature and water content). 



Summary
• Residues of legumes and early-stage cereals can supply 

significant amounts of N to the subsequent crop.
• A web model that uses residue quality, soil moisture, and 

temperature can estimate the amount of N released from  
incorporated cover crop residues.

• Model is available at: aesl.ces.uga.edu/mineralization.
• Work is in progress to add the capability to estimate N 

release from surface residues taking into account air 
temperature and relative humidity. 



mcabrera@uga.edu
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