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What are Enhanced Efficiency
Fertilizers (EEFs)?

American Association of Plant Food
Control Officials (AAPFCO): Fertilizer
products with characteristics that minimize
the potential of nutrient losses to the
environment, as compared to “reference
soluble” products

The Fertilizer Institute (TFI): Fertilizer
products that can reduce nutrient losses to
the environment while increasing nutrient
availability for the plant or the crop.




Commercially Available EEFs:

Slow release fertilizers (SRFs):
Synthetic organic compounds containing N,
e.g., urea-aldehyde condensation products
(urea-formaldehyde [UF])

Controlled release fertilizers (CRFs):
Physical coating or barrier around soluble N
fertilizer, such as SCU, PCU, and
combination products

Fertilizer stabilizers, such as nitrification
and urease inhibitors
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Slow release (SRF)
VS.
controlled release (CRF)

There is no official differentiation between
SRF and CRF

American Association of Plant Food Control
Officials is currently working on updating the
official definitions for SRF and CRF



The draft international standard
(ISO/DIS 18644)

SRFs by definition are fertilizers which,
through a combination of hydrolysis,
biodegradation, or limited solubility, release
nutrients over an extended period of time.

CRFs exhibit controlled nutrient release,
typically through a fertilizer coating, in order
to meet target release rate and time of a
nutrient release at specific temperature.




Definition of SRFs and CRFs
by our group

Slow Release Fertilizers (SRFs) are
fertilizer products characterized by complex
chemical structures or high molecular weight,
or both, leading to a gradual release of
nutrients into the soil through microbial
decomposition or low solubility.

Controlled Release Fertilizers (CRFs) are
coated or encapsulated fertilizer products. The
nutrient release rates of CRFs are designed to
align with crop nutrient requirements

Liu, et al. 2011 http://edis.ifas.ufl.edu/hs187



Slow Release Fertilizers (SRFs)




Slow-Release Fertilizers (SRFs)

wagdac@
14-4-6 Tablets

with IBDU® and Micronutrients for Extended
Feeding of Landscape Omamentals

Total Nitrogen (N)................ GUA _________ EB AN ALYSE ....................... 14%
0.8% Ammoniacal Nitrogen
8.0% Water Insoluble Nitrogen*
5.2% Urea Nitrogen

Available Phosphate (P20s) .. .. ... o 4%

Soluble Potash (K;0) ............ e e iaeeiaiiaeas e e 6%

Magnesiim (Mg) . ... .o i 2.25%
0.2% Water Soluble Magnesium (Mg)

ST (). . e e 1.75%
1.75% Combined Sulfur (S)

| 2.50%
0.003% Water Soluble Iron (Fe)

Manganese (Mn). ... . o o . e 2.25%
0.3% Water Soluble Manganese (Mn)

T T 1) 0.90%
0.07% Water Soluble Zinc (Zn)

Derived fromy onium Phosphate, Isobutylidene Diurea, Sulfate of Potash, Magnesium Sucrate, Iron Sucrate,

Manganese

Chlorine (Cl) not more fha T O . . . .. ..o e 2.00%

“8.0% Slowly Available ermgen from

NOTICE: This product contains the secondary nutrie; ay stain concrete surfaces
and should not be applied on dry or water dampened concrete removed from 5631 3
these areas pmmptll; after application by sweeping or blowing. Do not w i .

03/11/11

Manufactured for: . " Appmxlmalellz' 600 Tal

Lebanon Seaboard Corporation er Container
1600 East Cumberland St.

Lebanon, PA 17042 ek m—— Slow Release Nihuge::n e et of
www.LebanonTurf.com Net Wi. 22.5 Ibs. (_“].23 kg} Lebanon Seaboard Corporation.

Derived from:




Slow-release fertilizers:

Urea-formaldehyde (UF) -38% N
Isobutylidene diurea (IBDU) -32% N

Crotonylidene diurea (CDU) -32.5% N




The formation of urea-formaldehyde
resin (Patented in 1924)
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An example of new research

producing SRFs
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Badr-Eddine_Channab, et al. 2024, Journal of Environmental Management



https://www.sciencedirect.com/journal/journal-of-environmental-management

Slow-release fertilizers
(produced by Georgia-Pacific)

Nitamin 42G N 2400

Nitamin 30L




Controlled Release Fertilizers
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39-0-0

LESCO° Poly Plus® Sulfur Coated
Urea Controlled Release Fertilizer

LESCO PROFESSIONAL TURF FERTILIZER
For use in Rotary Spreaders Only

Contains LESCO® Poly Plus® Sulfur Coated Urea to provide uniform
growth with extended nitrogen feeding.

50 Ib COVERS 19,500 sq ft

DIRECTIONS FOR USE: This LESCO product is a professional
quality turf fertilizer for use on all turf areas. The best results with
this product are obtained when it is applied to actively growing
grass, and watered into the turf soon after application. Avoid
mowing immediately following application to prevent pick-up.

For best results, sweep or blow the fertilizer off walks and painted
surfaces following application to avoid discoloration.

Recommended applications are at the rate of one pound of
nitrogen per 1,000 sq ft. Actual rates and timing of applications
will vary with weather, soil and turf conditions.

For additional product assistance, call LESCO, Inc. in Cleveland,
Ohio at 1-800-321-5325.

COVERAGE: 50 pounds of LESCO 39-0-0 Fertilizer covers
approximately 19,500 sq ft at the application rate of one pound of
nitrogen (2.5 pounds of fertilizer) per 1,000 sq ft.

ROTARY SPREADER SETTINGS: Apply LESCO Fertilizers and
Combination Products only with a rotary spreader. The following
rotary spreader settings are approximate for the application rates
of one pound of nitrogen per 1,000 square feet. You may need to
adjust the setting depending on walking speed, spreader condition
and product.

ROTARY SPREADER SETTINGS
LESCO Calibration Gauge #13
SCOTTS” R8A R
Cyclone” or Spyker® 3%
LESCO Pendulum 18
Lely" 3%l

GUARANTEED ANALYSIS
TOTAL NITROGEN (N) .......ooovvncieriieniorsiosnsesssisssssssssssesssessens 39.00%
39.00% Urea Nitrogen*
SULFUR (S) TOAl ... ss s assannes 12.00%
12.00% Free Sulfur (S)
DERIVED FROM: Polymer Coated Sulfur Coated Urea.
CHLORINE (C1) MIBX ... 0 ismiiamismissssiniisisissvaivasbising 2.00%

*35.10% Slowly Available Urea Nitrogen from Polymer Coated Sulfur Coated
Urea.

\F1560
CONDITION OF SALE AND LIMITATION OF WARRANTY AND LIABILITY
NOTICE: Read the enfre Directions for Use and Conditions of Sale and Limitation of Warranty and Liability
before buying or using this product. If the terms are not acceptable, retum te product at once, unopened, and
e purchase price will be refunded.
The Direcions for Use of this product must be folowed carefully and compietely. It is impossible to eiminaie all
risks inherently associated with the use of this product. To the extent consistent with applicable law, Buyer
andlor User assume all risks of ineffeciveness or other unintended consequences or damages that may result
from condiions outside or beyond the control of LESCO, Inc. induding but not imited to, such factors as manner
of use or application, weather or weather conditions outside the range considered nommal at the appiication site
or for the time period in which the product is applied, the of other materials, incompatible products, or
other influencing factors which are beyond the control of LESCO, Inc.. To the extent consistent with applicable
law, all such risks shall be assumed by Buyer andlor User, and Buyer andfor User agrees 1o hold LESCO, Inc.
hamiess for any daims refaling o such faciors.
LESCO, Inc. warrants that this product conforms to the chemical descripion on e label and is reasonably fit for
the purposes stated in the Directions for Use, subject to the inherent risks referred 1o above, when used in
accordance with the Directions for Use under nomnal use condiions. To the extent consistent with appiicable
law, this warranty does not extend fo the use of this product contrary to label instructions, or under abnormal
conditions or under condifions not reasonably foreseeable o or the control of LESCO, Inc. and Buyer
andlor User assume the risk of any such use. TO THE EXTENT CONSISTENT WITH APPLICABLE LAW,
LESCO, INC. MAKES NO WARRANTIES OF MERCHANTABILITY OR OF FITNESS FOR A PARTICULAR
PURPOSE NOR ANY OTHER EXPRESS OR IMPLIED WARRANTY EXCEPT AS STATED ABOVE.
TO THE EXTENT CONSISTENT WITH APPLICABLE LAW, THE EXCLUSIVE REMEDY OF THE BUYER
ANDYOR USER AND THE EXCLUSIVE LIABILITY OF LESCO, INC. FOR ANY AND ALL CLAIMS, LOSSES,
INJURIES OR DAMAGES (INCLUDING CLAIMS BASED ON BREACH OF WARRANTY, CONTRACT,
NEGLIGENCE, TORT, STRICT UABILITY OR OTHERWISE) RESULTING FROM THE USE OR
HANDLING OF THIS PRODUCT, SHALL BE THE RETURN OF THE PURCHASE PRICE OF THE
PRODUCT OR, AT THE ELECTION OF LESCO, INC. REPLACEMENT OF THE PRODUCT, OR IF NOT
ACQUIRED BY PURCHASE, REPLACEMENT OF SUCH QUANTITY. TO THE EXTENT CONSISTENT
WITH APPLICABLE LAW, IN NO EVENT SHALL LESCO, Inc., BE LIABLE FOR ANY INCIDENTAL,
CONSEQUENTIAL OR SPECIAL DAMAGES.
LESCO, Inc. offers this product, and Buyer and/or User accepts it, subject o e foregoing Condiions of Sale
and Limitation of Warranty and Liability, which may not be modified except by writien agreement signed by a
duly authorized representative of LESCO, Inc.
Do not apply near water, storm drains or drainage dilches. Do not apply if heavy rain is expected. Apply this product only I
your lawn and sweep any product that lands on the drivewaty, sidewalk or sieet, back ono your lawn.
Information conceming the raw materials composing this product can be obtained by writing to:
LESCO, Inc., Attn: RA Dept, 1385 East 36" Street, Cleveland, Ohio 44114-4114, referring to the
item number found on this bag.
Inlormatnon regarding the contents and levels of metals in this product is available on the Internet at
A rg/m
Poly Plus is oompnsed of Polymer Coated Sulfur Coated Urea.
LESCO and Poly Plus are reg and the g design is a trademark of
LESCO Technologies, LLC. SCOTTS is a registered trademark of The SCOTT Company. Cyclone
and Spyker are registered trademarks of Spyker Spreaders, LLC. Lely is a registered trademark of
C Van Der Lely N.V.




GUARANTEED ANALYSIS

TOTAL NITROGEN (N) ........o oo e 39.00%
39.00% Urea Nitrogen®

SULFUR (S) TOR .o s s s 12.00%
12.00% Free Sulfur (S)

DERIVED FROM: Polymer Coated Sulfur Coated Urea.

CHLORINE (CIH)MAX ..o e s e 2.00%

*35.10% Slowly Available Urea Nitrogen from Polymer Coated Sulfur Coated
Urea.
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CRFs

Sulfur
Polymer (resin, plastic, etc.)

Sulfur plus polymer




Sulfur Coated Fertilizers
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% N Released

Urea PCSCU (locked off)

Time (weeks)
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Polymer Coated Fertilizers

CRF-6 month
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How does polymer coat fertilizer work?

Water vapor

Polymer penetrates the
Coated semi-impermeable
granule membrane

A 3

\'/f‘\ L) A 4

Dissolved The moisture
nutrients diffuse dissolves the
through the water soluble
coat into the soil fertilizer core




Main coating materials

Polyurethane Polyon, Multicote,
Plantacote

Polyolefin Nutricote, Meister
Alkyd resin Osmocote
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Coating surface (<30000)

NONE LEI X30,000 1[)()nm_ WD 8.0mm 24

Adapted from Zhai 2013



Cross-sectioned surface (x30000)
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Cummulative N release. %
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Nutrient release rates of polymer coated
fertilizers are controlled

By

Soil temperature

Coating materials
Coating thickness
Core fertilizers

Not by

= Soil pH

= Soil salinity

= Soil texture

= Microbial activity
= Redox potential
= Jon strength
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An example of current research
on CRFs

e

=

e
Clay Nano L|gn|n clay)

quuefactlon . l !

Bio-polyols
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LBCU

Zhang, et al. 2022. Chemical Engineering Journal #8



Nano fertilizers

2012

There is no refereed article on nano fertilizer
(using Agricola database)

Google Scholar:
2,070 articles
60 patents

2024

Google Scholar:
211,000 articles
30,300 patents




Fertilizer stabilizers/Stabilizing
materials: stabilized fertilizers

Products claiming stabilization of
nutrients must reduce the
transformation rate of fertilizer
compound(s), extending the time
of nutrient availability to the
plant by a variety of mechanisms
relative to its unamended form.
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Nitrogen fertilizer stabilizers

Urease inhibitors

Nitrification inhibitors
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Urease Inhibitors

Active Ingredients Example Manufacturers
products

nBTPT N-(n-butyl)-phosphoric triamide Agrotain Yara
Sustain
2-NPT N-(2-Nitrophenyl) phosphoric triamide Piagran Pro SKW Piesteritz
nBTPT & 2-NPT Limus BASF

32

https://farmpep.net/topic/enhanced-efficiency-fertilisers



Nitrification Inhibitors

Active Ingredients Example Manufacturers
products

Nitrapyrin 2-chloro-6-(trichloromethyl)-pyridine N-Lock Corteva
DCD Dicyandiamide Didin Omex
DMPP 3,4-dimethylpyrazole phosphate ENTEC BASF
Vizura®/Vibelsol
MPA N 3(5-methyl-IH-pyrazol-1-yl) methyl SKW Piesteritz
acetamide
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https://farmpep.net/topic/enhanced-efficiency-fertilisers
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Lam et al. 2022, Nature Food



NH, emission

N,O emission

N runoff N leaching

I
Meta-analyses of the effects of nitrogen inhibitors urease

inhibitors (a), nitrification inhibitors (b), double inhibitors (using
urease and nitrification inhibitors together) (c) and controlled-
release fertilizers (d)
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N runoff

NH, emission

N,O emission

N leaching

a Urease inhibitors

b Nitrification inhibitors

¢ Double inhibitors

d Controlled-release fertilizers
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Enhanced Efficiency
Phosphorus Fertilizers

(EEPF)



Mechanisms of Action Utilized for Exploration of Enhanced

P Fertilizer Acquisition Efficiency

“Slow Releasers” “Blockers” “Inducers”

Reduction of P-Soil Disruption of P Stimulation of
Contact Time and Precipitation / Inner- Plant/Microbe P
Surface Area Sphere Complexation Acquisition

“Alternative P Sources”

Use of P species other than
orthophosphate

Minerals of Maleic-Itaconic
Limited Solubility Polymer

s Polyphosphates Coatings Scaffolds Organic Matrices “Oxide

Nanoparticles

Phosphorous Acid /

Phosphite Polymers

Nanoparticles mm Superabsorbents Rock Phosphate L Humic Substances

Metal-Organic Wastewater
Frameworks Recovery Products

Advanced
Modifications

= Graphene Oxides

Nano-

Layered Double

pH Modifiers

Hydroxides Hydroxyapatite

Weeks, et al. 2019. JEQ.
https://acsess.onlinelibrary.wiley.com/doi/full/10.2134/jeq2019.02.0067



Innovative phosphate fertilizer technologies

Fixation Chemically- Controlled- Blends and
inhibitors modified release multifunctional
| | fertilizers

Chemically-
modified
SCVIAP
Ligands, LDH
Nano, MOFs

Soluble in Soluble in
CNA + H,0 citric acid

MAP/DAP

Natural phosphates and
thermophosphates

TSP/SSP

Cation-sequestering
pH modifiers | agents and blockers

Double action |

Guelfi et al. 2022. Innovative Phosphate Fertilizer Technologies to Improve Phosphorus Use Efficiency in
AgricultureSustainability 14(21), 14266 https://doi.org/10.3390/su142114266



https://doi.org/10.3390/su142114266

ENHANCED EFFICIENCY P
FERTILIZERS

= Controlled-release or coated P fertilizers
= Phosphate fertilizers with fixation inhibitors
= Chemically modified phosphate fertilizers

= Synergistic phosphate fertilizers



Controlled-release phosphorus fertilizers
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Problems with controlled-release
phosphate fertilizers

® Release too slow or too fast

= Carefully read labels: not all
P coated



Fowe &
Long-Lasting Controlled

Release Fertilizer 18-6-12

Contains Osmocote®
ds plants at a constant rate for 8 to 9 months.
e used on most pot grown and bedding plants.

DIRECTIONS FOR USE

NEW PLANTINGS:

otted plants, incorporate uniformly throughout the soil. Mix at the rate of &

ESTABLISHED PLANTINGS

For potted plants, apply uniformily t

FOR BEDDI
Apply | per 10 square feat.
Tl g b plant rocts

Agricultural Insecticides, Inc.

Palmetto, FL 34220 Hendersonville, NC 28733 Boone, NC 28607

The nitrogen, phosphorus, and
potassium sources have been
coated to provide

16% coated slow release
nitrogen (N),

5% coated slow release
phosphoric acid (P205) and
11% coated slow release
soluble potash (K20).



NUTRIENT RICH FORMULA

Y A

Osmocote

Smart-Release” Plant Food

Vegetable

Abono para flores y viegetales

Appropn'ate For Edible Plants
No-Burn Pledge

whm mM as d'«"d

Net Wt / Peso Neto
451b (2.04 kg)

<Ebg

- 180

SQFT

w/

T'he Osmocote® Difference
Osmocote® Smart-Release® f'u'l Food Fiower &
Vegetable has a high © tr 143
The unique resin coating re
temperatures to give plants an
This formula is fovered for se
perennials becasse it promates st
bountifol and vigoraus above- wuulduwu'h

Directions for Use / Instrucclones

1. Remove seal under cap.
Replace cap and lift plate
Quite el sello que esti debajo de bs Lspa.
Cologue 1a tapa y ka placa de elevacién,
2. Shake bottle laterally.
(", Agite la botellu lateralmente
AL 3. Apply evenly, approx. 3 thsp. per 4 sq. It
\ Mu into top 1-3 inches of soil. See illustration
0 de manera unifoeme
adamente 3 cacharadas por cada
adrados. Mézclelo en la caps superior
u= 1-3 pulgadas de tierra. Vea s Bustracion.
4. Water regularly

Riegue con regalaridad

5. Reapply every 4 months
Vuelva 3 aplicarto cada 4 meses.

rt-Release® Plant Food

Additional

Sma
Flower & Vegetable 14 - 14 - 14

InSormackin sdicions)
wwwHsmortegardencom
Garden Tips
& Advice:
www plantersplace.cem
Customer Service

1-866-472-6887

GUARANTEED ANALYSIS
T3 Noogen (N1
825 Amergevacal Nivogen
8% Ntrte Nsogen
Augable Froptate P:O4"
St Prtarh 1!
Darivod froe
Pebpror. costect Amamaryse Wrate
Aervmgnum Progpts, Caicem s Fakabie 3N the isteraet at
Pr0igrate ard Fotassesm Sutam 0w QUG- l0-52. O

L)
Osnm'gte

Performance

Guaranteed
OR YOUR MONEY BACK

KEEP OUT OF REACH
OF CHILDREN

MANTENER FUERA DEL

The Scotts Company ALCANCE DELOS NINOS

il St | S

Limie: Dae package per fsm

©2011 The Scoets Company LI

PRODUCT NO. 277060
MATEIUAL NO LEIS77

——— FPO

attlews Roud, Macywville, OM 43041

0 32247 77860 2

GUARANTEED ANALYSIS ......... F643
Total Nitrogen (N)*
8.2% Ammoniacal Nitrogen
5.8% Nitrate Nitrogen
Available Phosphate (P20s)* 14%
Soluble Potash (K20)t. ............ 14%
Derived from:
Polymer-coated: Ammonium Nitrate,
Ammonium Phosphate, Calcium
Phosphate and Potassium Sulfate.
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Enhanced efficiency P fertilizers

Controlled-release or coated P fertilizers
Phosphate fertilizers with fixation inhibitors

Chemically modified phosphate fertilizers

Synergistic phosphate fertilizers




Phosphate fertilizers with fixation inhibitors

Dissolution of phosphate fertilizer (conventional)

1st step: water movesto
inside the granule

@
Dissolved .
Ca(H,PO,),

2st step: Concentrated
medium with menocalcium
phosphate

o
@

Ca(H,PO4}, moves
to outside the granule

At |pH dissolution
of Fe, Al, and Mn occurs

3st step: Reaction of the
P with Al, Fe, and Mn in the
region of dissclution of the
granule

e N FePo,
{ Psoluble

+
o AIPO,
{ Psolubla

Dissolution of phosphate fertilizer (with additive)

1st step: water movesto
inside the granule through the
coating

®
Dissolved .
MAP

2st step: concentrated
medium with menoammonium
phosphate

NH,(H,FPO4), moves
by diffusion to outside the granule
At |pH dissolution
of Fe, Al, and Mn accurs

3st step: Lower reaction
of P with Al, Fe, and Mn in the
region of dissclution of the
granule

« pH Modifiers: the materials with acidity
neutralizing power, such as oxysulfates,
carbonates, oxides, and calcium and
magnesium oxides, hydroxides, and
elemental S.

 Cation-Sequestering Agents or
Blockers: organic acids, such as fulvic
and humic acids; anionic surfactants
and/or cationic and chelating
surfactants; and copolymers of the
itaconic and maleic acids.

Guelfi et al. 2022. Innovative Phosphate Fertilizer Technologies to Improve Phosphorus Use Efficiency in AgricultureSustainability 14(21), 14266
https://doi.org/10.3390/s5u142114266



https://doi.org/10.3390/su142114266

Chemically Modified Phosphate
Fertilizers using

*Metal-organic frameworks (MOFs)
L ayered double hydroxide (LDH)

*Graphene oxide (GO)
*Nanoparticles



Synergistic Phosphate Fertilizers
with additives/biostimulants:

*Humic substances (humic acid
and fulvic acid)

*Algae extracts
P solubilizing bacteria



These potential enhanced efficiency
P fertilizers

*They are theoretically sound and may
perform well in laboratory or greenhouse
conditions

* None of them are currently commercially
available or used on a large scale



Next generation of EEFs




Next Gen Fertilizer Challenges

In 2022, Joint EPA-USDA Partnership and Competition on
Next Gen Fertilizers to Advance Agricultural Sustainability in
the United States

« To identify existing EEFs currently on or near-market that
meet or exceed certain environmental and agro-economic
criteria

« To identify concepts for novel technologies for fertilizers
and other product technology innovations that can reduce
the environmental effects from modern agriculture while
maintaining or increasing crop yields.

« Submissions to the Next Gen Fertilizer Innovation
Challenge may include technologies that are not currently
on the market or technology concepts that are not
traditional EEFs and not in commercial use as a fertilizer.
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Tier 1 Winners ($17,500 prize):

#1: “Urea 2.0” which replaces the conventional
urea core with a customizable mixture of
inhibitors, micronutrients, and/or biological
materials to provide fertilizers tailored to local
needs (PurseII Agrl-Tech)
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Blended fertilizer? Compound fertilizer?
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Tier 1 Winners ($17,500 prize):

#2: Nano-smart-fertilizer based on silica
nanoparticles that carry fertilizer cargo, dissolve
into soil minerals, and release fertilizers upon
contact with root exudates (Aqua-Yield).
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Tier 2 Winners ($10,000 prize)

Phosphate Liberation Booster technology which uses concentrated root
exudates from P-starved plants to enable the application of less
fertilizer P and more widely available P sources (Fertinagro Biotech
International/ Agraux Solutions Internationa).

Using innovative eutectic mixture technologies to dramatically improve
the performance of an industry standard nitrapyrin for greater
longevity, less nitrate leaching, and no evidence of corrosion of farm
equipment (Verdesian Life Sciences).

Smart-N which is a smart-fertilizer releases nutrient on-demand by the
crop and is made up of short-chain polyphosphates linked with Ca to
create a “cage” for urea which dissolves into plant nutrients (i.e., N, P,
and Ca) when it comes into contact with root exudates (AgTec
Innovations Inc.).
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Global Controlled-Release Fertilizer Market
Size, by Product Type, 2022-2032 (USD Billion) m Slow Release
9 m Coated & Encapsulated
8 N-Stabilizers
m Other Product Types
7 6.
5.6
6 -
4.8 B2 —
5 4 B 0
37 4.0 | |
4 3.3 ' ; B
2.9 3.] | ) : — .
3 — ——
2
1 .
0
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

The Market will Grow 07 TheForecasted Market
7‘9 /o Size for 2032 in USD: $ 601 B "'\'-' garkotus

At the CAGR of:

Market share for fruits & vegetables: 46.2% 55
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Summary

Main drivers for use of EEFs are economic
and environmental concerns

Obstacles to wider use of EEFs are
attributed to cost and quality

New technologies will emerge to produce
superior and more affordable EEFs

Utilization of EEFs is anticipated to rise
steadily both in the US and globally
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Thank You!

2 UNIVERSITY OF

FLORIDA

IFAS EXTENSION

Yuncong Li
(Yunli@ufl.edu)
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