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How o ASsess
Nuitrient Implications

Nutrients; fierf Biomass Crops have received
relauvely littlerattention

s Goegle “Biomass energy” = 890,000 hits
+ =5l quality” = 18,900 hits
+ “putrient removal™ = 650 hits
ASsessment: needs o) e at three scales:
s Direct (lRutrent reguirements fiolF Crop; growii)
s Short Term (Impact on succeeding crop)
= Long Trerm (Impact en seil fertility levels)



Nitrogen use efficiency is determined at three levels.
First, by maximizing the efficiency of energy
transduction into biomass ... per unit of nitrogen
iInvested... Secondly, by maximizing the amount of
N, and other nutrients, translocated out of the canopy
components on their senescence, either into other
leaves or storage organs; i.e. efficient internal
recycling. Thirdly, by maximizing capture of nutrients
from the soll. This property will help to minimize both
the quantities of N that need to be applied as fertilizer
and the amount lost to drainage water.

Heaton et al, 2007; Biomass Crops as a Source of Renewable Energy:

European Experience with Miscanthus and Projections for lllinois.
http://www.ace.uiuc.edu/pERE/conference/papers/long.pdf



Biomass, Cropping Systems
Criop Iypes:
x Grain Crops fer ethanoll or hiediese!
s Crep Residue Remoyval
= Annual Biomass Creps
s Perennial Biemass Crops

Systemy Iypes:
s - closed system™ — digestate: returned to soll

x “semi-closed system” — manure frem; livestock
fed precess residuals returned ter soll

m “Open system™ — no returmni te soll



Nutrient Implications of Grain
Creps for Energy.

Dilfect Impact — e change, exactly the
samie (e neW)I as: grewing for ieed or

jeed
Short-term — ditto
Long-term — diito



Nutrient Implications off Residue
IHarvest for Biomass ERergy.

Diect Impact — e change, exactly the
same: (fer new): as growing for ieed or
fieea

SHort term — may. decrease: the:' I\
reguirements; of sticceedingl Crops

Long term — Increased nutient remoyval
willllead 1o depletion; of seil fertility/ I not
replaced By manure ol commercial
fertilizer



Potential Nutrient Removal In

Crop Residues

Residue Type P5O: (Ib/ac) | KO (lb/ac)
Grain Cermn 20-40 (10)0)-20)0)
(150 bu/ac)

Winter Whealt 10-15 70-1207
(751 bu/ac)

SeV/Eans 5-10 50-150*
(50 bu/ac)

*Much of the potash will leach out of the crop residue before harvest




Nutrent limplications of Annual
Biomass: Crops

Diect Impact — Competing pressures omi N
rates (imere N fer more yield, vs. less N for
igher € content)

SHort term — ne Inpact

Long term — “Opent systems will be
exportingl significant P& offf farm.

“closed” systems will recycle muchs of the
P&K, Ut will-have: issues with application
systems for nutrent avaiability/retention



Nuitrient Implications of
Perenniall Biomass Crops

Pilfect Impact

s P&K reguirements have net been well
documented for crops like switchgrass

s NUtHent requirements fiel establisnment are
likely te) be different firom; maintenance
requirenments

s Nitrogen fertilizer will likely e requiread; fior
eptimum; preductivity

Muir et a/ (2001) founad eptimuny switchgrass
grewth with 168 kg N/ha (Texas).



Comparison off N uptake and yield
of three switchgrass cultivars

Cultvar Yields (1/ha) | N:use (kg/ha)
2cut | Tcut | 2cut | 1cut
Alamo 24.2 | 20.2 160 52
Kaniew 22.4 | 20.1 152 51
Cave-in-Rock 22.9 16.3 157 26

McLaughlin et al, 1999. Developing Switchgrass as a bioenergy crop.

http://www.hort.purdue.edu/newcrop/proceedings1999/v4-282.html#field




Nuitrient Implications of

Perenniall Biomass Crops

SOt term; —'Same as fierage: grasses

Long termi — depends on type off system

s Cclosed” system (e.q. anaerehic digestion,
With digestaterspread hack on fields) — lesses
O P&K should be minels; N IeSses: may: e
significant I digestate surface applied

= Openr’ system — Significant remevall of P freom
the system. K removal will lse' Ve large frem
fall harvestead: crops, very: small firom Crops
that are left over Winter.



Conclusions
TANSTAAEL!

BIGEneragy:  pPrometers™ nave: either
ignered, oF URderestimated, the nutrent
Implicatiens o BIGNIASS! CHePS

Significant work remains; ter berdone: to
determine optimumrnutient application
[Ates o) PIGMASS production), pParticuian)y
eI REW! CI-oJPS.

Ultimately, the energy: balance will depend
on the fertilizer reguired to grew the crep.



Fhank You fer yeur attention

Are there any guestions?
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