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I ABOUT EVENTS RESOURCES v GROUPS [search Q]

Learning Lab is a collaborative space where USAID staff and partners jointly create, share, refine and apply
AlrezdyRegiztered? LOG IN NOW : ) : : :
practical approaches in order to ground our programs in evidence and adapt quickly...Expand -

USAID's Bureau for Policy, Planning Library resource
and Learning presents a

Discovery Report

Creating a culture of leaming involves changing
the way staff conducts its work. To gain a better
sense of how leaming is already happening,

USAID recently completed an in-depth study on
the state of learning in the Agency's Bureaus
and Offices.
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Samba Kawa
USAID/BFS

Samba Kawa is an Agriculture Development
Officer with USAID/BFS. Samba currently
manages two USAID-funded programs being
implemented by IFDC and SANREM. Prior to
USAID Kawa had over 7 years of experience in
seed multiplication, farmer training and
agricultural extension and research while
working with the Seed Multiplication Project.
Samba was also a New York City Teaching
Fellow and taught middle school science.
Samba holds a Ph.D. in Soil Science from NC
State University, Raleigh, an MS in Soil Science
from China, an MA in Education from NYC and
a B.Sc. from the University of Sierra Leone.
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Upendra Singh
IFDC

Dr. Singh has extensive research experience in
many aspects of soil fertility improvement. Dr
Singh is leading the IFDC research activity to
assess the environmental consequence of FDP
technology vis-a-vis conventional surface
application of urea on flooded rice. Over the
last 20 years he has been responsible for the
development of the lowland nitrogen model,
phosphorus model, crop growth models and the
Phosphate Rock Decision Support System. Dr
Singh also coordinated the IFDC/IRRI
Collaborative Program in Los Banos,
Philippines from 1992-97, where his research
was on appropriate nutrient management for
rice-based cropping systems.
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John H. Allgood
IFDC

John H. Allgood has more than 35 years of
experience in fertilizer marketing including
marketing system design and development,
human capacity building, institutional
development, market information systems
development, credit system development, and
policy analyses. One of the many projects he
manages is the Accelerating Agriculture
Productivity Improvement (AAPI) Project in
Bangladesh. The AAPI project is achieving
rapid diffusion of FDP technology through a
business model that incorporates interventions
that build both supply and demand and that
support sustainability through strong public and
private sector linkages.



Fertilizer Deep Placement Technology
Diffusion: A Case Study in Building
Farmer Demand and Affording Farmer
Access to High-Quality FDP Products

www.ifdc.org



Accelerating Agriculture Productivity
Improvement (AAPI) in Bangladesh

¢ v Goal — Improve food security and
accelerate income growth in rural
areas by sustainably increasing
agriculture productivity

Objectives — Improve agriculture
productivity through increased
efficiencies

« Improve farmer awareness and
knowledge

« Improve farmer accessto
technologies

= Strengthen support systems needed
for sustainability

www.ifdc.org



v Strategic Approach:
+ Employ Market-Oriented Concepts:
— Supply system development
— Create awareness and demand for FDP products
+ Achieve Stakeholder Participation at All Levels
— Research and technology validation
— Farmer education
— Policy constraint alleviation

+ Design and Implement M&E System and Information
Dissemination

— Measuring progress and impact
— Lessons learned

@ Dc www.ifdc.org



FDP Technology Dissemination:
Cross-Cutting Issues

«» Capacity Building
— Public Sector: NARS/MOA/DAE
— Prlvate:.BFA/(-)ther —— Sl :'}, N
+ Gender Dimensions | e R
+ Environmental & '

www.ifdc.org



How to
Prepare USG

USG is produced from

prilled or granular urea

by pressing with rollers

In a briguette machine

to produce granules 1.8
and 2.7 grams

Briquette Machine

for USG

www.ifdc.org



Prilled Urea

Urea Briquettes

www.ifdc.org
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AAPI| End-of-Project
Result Indicators

Indicator Units | Target

Rice area under FDP technology Million ha 1.8
Farmers using FDP technologies Million 3.5
Micro-enterprises producing USG and/or NPK brigquettes No. 1,800
Farmers using an applicator Million 1

GOB savings from decreased application of urea Million $ 84.50
Increase in rice production Million mt 3.32
Value of increase in rice production Million $ 1,100
Increased income per farm per annum USD 262

tDc www.ifdc.org




Boro 2013 AAPI Activities

Activities Units Accomplished

Farmer Training Batches 2,828
(40/Batch)

Technology Demonstrations Number 482
Stakeholders Workshop Number 40
Bill Board (Established different | Number 12
period)
Field Days (Planned) Number 67
Crop Cuts (Planned) Number 1,466
 Demo plots (435)
* Trial plots (31)
 Farmers plots (1,000)

www.ifdc.org




Boro 2012 (Dry Season Rice)

Broadcasted
Guti Urea Urea Applied Yield
Applied Plot Plot Increment
Rice Yield (kg/ha) 4,624 4,005 619
Guti Urea Broadcasted Urea
Applied Plot | Urea Applied Plot | Saving
Urea Application (kg/ha) 167 269 102
Value of
Guti Urea Broadcasted Urea
Applied Plot | Urea Applied Plot | Saving
Cost of Urea ($/ha) 3,674 5,380 $21

t Dc www.ifdc.org



Demand Growth of Guti Urea under AAPI

- cumulative -
4,500 1400
§ 4,000 - 1200 @
< 3,500 - -
D - 1000 8
Q3,000 - S
D S
g 2,500 1 - 800 «
D 2,000 - . 600 z
45) D
1,500 - )
© - 400
1,000 -
00 - 200
0 . - 0

2010 2011 2012

mmUDP Area =-+Guti Urea Users

www.ifdc.org




‘000" MT

300

250

200

150

100

50

Supply Growth of Guti Urea under AAPI

pe

2010 2011

2012

mm Guti Urea Machine

-+—Guti Urea Use

1000
900
800
700
600
500
400
300
200
100
0

No. of Machines

www.ifdc.org



-.wm,mm..!? Urea Briquette Shop, FtF Zone

AAPI

! ade . K : T i J
ML 2 o W aae S A o, ama R
lacgaol 7
Manda n ok hunal sﬁa \ S
[ i B a5 S R\“’" jhen
ra
Bacgl\ara - palpll u )
gra ~ ni Sirajoa Itns_
= ur h s 5
oy r i w.’ Tarash TS Bhual G = St
] _ Ullapai am}u INikli "L
SN Lakhy
v Tangail. e
jadpu 4 =
C s » Mi hIi: L
§anmia agal L
hiold . manbaria
i - - ra S tu o O %
T ‘:I‘ Sur (Ku: imarkhali 7 _Sujanagar )’ ory ™ ipur (Nar, 5
L UEhy Panda == 7 Singair x; M A sanoha g
M"’P“" Alamyé > 2 e arirampus— e S ’/‘ - " ] "C
= AR itk a Bebyr Nawabganj (Dhaka) y na d n \
5@1""\' huagal rigpur) o i e
A . 4 s s =
\!-i ff,aidﬂ"“ﬁ\ *«’ — Sadapur o P £& i & \ll‘
nnay toha Maglira Vi rka 7 a L ; R
ms i e agura- 2 [ L Magarkan o 5 | Ghan il
A n 7 T i dpuy“:‘a ) ﬁg‘,, Japiira Matlab E,a??a
%hashpur { i e % aria NE L
Mgk sud - =
et okt Lo g o SN T
sedgrods. )L Iyicsi adagel e = aharastiLak
P o e A : 4 s ‘aridganj d
- s, A - ; aimchal
- " = < Go A A S
e Mani wia lgxnj ‘ﬁ A (Lal =k
T . ala L a Aphi L izis R £\
-y Kﬁﬁtoa‘ & abpur 0\, Dl :m”a ngipara : ipur {Begumgan
N BT aim " hend k
= A -
Ta tiagh: i £ al sliz‘
ah. f : at & Jnalaf ", i gal
» T A poach P )$,mpd 15 ¢ 4 pdutatyt o ]
i} u
- idani (Satkhira) < = B A : o :
ANA A ; - ey 2 & Az
a T { Dacope - A w
i ;- A ' i
=1, % A imoha
sl(yarr[nagar o, ! 3 D ':a‘ Hatiya
1 a pAmial Loaiac s
Koyra 4 a A A
longl {‘ j‘h a "‘?
a
lapay
[
- Briquette Shop
Feeder Road
National Highway
30 120 Kilomete:

Regional Highwa

www.ifdc.org



g

=Y USAID _AAPI @rbpcC

W) “momes wwesm o Urea Briquette Shop, M&S Zone

Dewanganj

Degriging

Baksiganj/
i
7
_r\k\ ;
2~ \
s s
Islampur _‘v A ~a
3 = &~
L ! Sherpur (Sherpur)

Netrokona

Madargani Jamalpur
\
A o
\_ s
Madhupur
i ‘
f . Phulbdvi (M.am‘glnsmgh)
— %
L ,
e 9 f L =
Ghatail
) -, Karimganj
) e Kishoreganj (KnshbTe anj)
-~ S S e sl
S R A\/v g — . 1
) . d PR
1) /' Kalihati Nk & Al .
~ N Pakundia

Shakhipur I .
Katiadi

ériqu-et!e) Shop

J‘/ Feeder Road =
j National Highway ) Neisinga )
o - 2 TN
Shil Regional nghway v 5.0 ki ““Nabinagar
_ Hariraripug__ £ AT s )Bancharampur \)

www.ifdc.org




y

Urea Briquette Shop

c@iTo ﬁn‘f m‘l%i—n &R

e A o= =6, Ageie, e |

AFARM

e sne | OTIE 03930-9L¢83¢E GDC

www.ifdc.org




Payback Period: Urea
Brigquette Producer Investment

Item Amount

Total variable cost per mt (US $) 262
Selling price per mt (US $) 275
Contribution (to fixed cost) (US $) 13
Payback sales volume (mt) 179
Payback period (months) 18-24

Source: Urea Briguette Producers Survey, January 2013.

NOTE: Total cost is US $2,320 and planned useful life is 7.5 years.

tDc www.ifdc.org



AAPI| Results Achieved through December 2012

Result

% of

Indicators

Guti Urea
Manufactured/Sold

Units
Metric Ton

Target

Actual Achievement
252.817 -

Guti Urea
Dealers/Machines
Installed

Number

730

897 123%

Farmers Applied
Guti Urea in last
three rice seasons

Number

2,516,732

4,125,860 164%

Rice Area under
Guti Urea In last
three rice seasons

Hectare

1,258,366

1,317,652 105%

www.ifdc.org



AAPI| Results Achieved through December 2012

Result % of
Indicators Units Target Actual | Achievement
Incremental Rice | Metric 983,287 863,432 88%
Production Ton
Increased Value | Million 314.65 299.88 95%
of Rice US $
Urea Saved Metric 120,114 120,237 100%
Ton
Value of Urea Million 40.83 67.43 165%
Saved US $
GOB Savings on | Million 22.89 42.47 186%
Urea Subsidy US $

www.ifdc.org



Sustainability of Progress
(Opportunities and Challenges)

*Demand-Side

*Supply-Side
“IFDC

DN N N N

<N X X X X

Farmer Education
Ease of Application
Technology Promotion
Economic Returns

Product Enhancement (NPK) and
Performance

Extension to Other crops

GOB Policy

Profitability

Quality Control

Business Linkage Development
Dealer Capacity (Knowledge) Building

www.ifdc.org



Injector-Type
Self-Loaded Applicator

www.ifdc.org



Applicator in Field Operation

www.ifdc.org



Single Row Applicator

www.ifdc.org



Single Row Applicator Field Operation

www.ifdc.org



Deep Placement Technology:
Sub-Surface Application of Urea

v Goal of APPI- Improve food security and
accelerate income growth in rural areas by
sustainably increasing agriculture productivity

. v Global food security Is
challenged by many issues,
Including weather and
climate variability, degraded
solls and persistent poverty.

v Objective — Improve
agriculture productivity
through increased
efficiencies of resources

www.ifdc.org




Floodwater

How Deep Placement Gaseous,Loss

o ( 3\
WOka ) Negligible Less
Ammonia N,, N,O, NO
Negligible Floodwater Volatilization
Urea-N, NH,*-N, NO,-N
\
Oxidized Sofl- -~ - -1~ -1~ T- TN
Zone 1o 2
‘M1 NH,-N :
o (Reduces Diffusion)
<
-l
N Urea-N Denitrification
§ Peatrion Urea-N—>NH,*-N =% NO,-
3 lioss (High NH, concentration) Negllg_lble NO;-N
@ k! Leaching Loss
x P A .
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N Balance for UDP and Split Applied Urea
in Wetland Rice. IRRI-IFDC

Split
Application

In Grain
23%

Unaccounted
35%

In Straw
9%

In Soil
33%

Deep Placed
Urea Briguette

Unaccounted
4%

In Soll

31% In Grain

42%

In Straw
23%

www.ifdc.org
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Consistent Yield Increase — Across Seasons

Comparison of Rice Grain Yield with Urea Briquette Deep Placement and
Broadcast Split Urea Application from 2009-2010 Demonstration Plots
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Rice Grain Yield (t ha™)

Rice Grain Yield, Nangarhar, Afghanistan

e e o
N~ 0 © O B N
| | | | | |

Il Urea LCC with var. Kunduz-1
UDP with var. Kunduz-1

Urea LCC with var, Basmati-385
B UDP with var. Basmati-385

Z

LSD (s = 0.67

N

Conventional Tillage Zero Tillage

Tillage Practice
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Less Weeds (Labor, Herbicide)

Weed Control
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Improved N Efficiency
— Partial Factor Productivity

Comparison of Partial Factor Productivity
(Grain Yield with Soil N and Fertilizer N per kg Applied N)
for 2009-2010 D

I T I I
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Improved N

Efficiency

Apparent N Recovery (%)

90

85 ~
80 ~
75 ~
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65
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55 ~
50
45 +
40
35
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I Broadcast
wzza Deep-Placed

LSD =14.6

NPK Briquette

Urea Briquette
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Technology
Country Farmer Practice-Urea | Urea Deep Placement
AE, VCR AE, VCR
Niger 36 3.5 59 5.9
Nigeria 49 4.8 70 7.0
Madagascar 44 5.5 63 8.0
Mali 41 3.3 64 6.7
Senegal 50 3.5 69 7.3
Burkina 31 3.1 44 4.3
Rwanda 35 3.5 46 4.6
[Togo 28 2.7 33 3.2
Mean 39 3.7 56 6.0

www.ifdc.org



Environmental Gains with Deep Placement

* Deep Placement = reduced zone soil placement

« Point Placement = high ammoniacal N concentration (NH,-N > 3,000 ppm)
=» inhibition of nitrification

* Less N Loss = N Fertilizer Savings

Air

(80% Nitrogen) ‘ > Ammonia > Urea
Energy and Feedstock Energy (Natural Gas)
(Natural Gas) and Carbon Dioxide
4-Barrels Energy 1 ton Urea 980 kg CO,
R Equivalent

\ t GHG Emission

www.ifdc.org




Floodwater
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Environmental Gains with Deep Placement

Cumulative Ammonia Volatilization Loss from Guthrie Soil
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Agricultural N,O Emissions

+ N,O contribution to global warming was about 6% in 2007.
<« Agricultural accounts for 10-27% of the total N,O emission

Anthropogenic N,O Emission

Total

Agriculture

Stationary & Mobile Combustion

Biomass Burning

Nitric & Adipic Production

Other

0 2 4 6 8 10 12 14 16
Tg N
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Presenter
Presentation Notes
Others include – waste water treatment, aquaculture. Error bars represent the range of leading estimates, taken from USEPA (2006), Davidson (2009), Syakila and Kroeze (2011), and Crutzen et al. (2008)


Importance of Quantifying N,O Emission

500
= [ N,O Largest Remaining Ozone Threat
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N,O  CFC-11 CFC-12 CFC-113 H1211  H1301  CCl,  CH,CCl;  CH,Br

Ravishankara et al. (2009)
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Methodology

Continuous measurement using Gas Filter Correlation N,O analyzer
(Model 320EU, Teledyne API) and Chemiluminescence NO-NOx
Analyzer (Model 200E, Teledyne API)

Data recorded using CR3000 (Campbell Scientific)
Each chamber (57.1 liter) is sampled 8 times a day (3 hour interval)

Chamber remains closed only for 40 minutes during each sampling
time N | 5l

[
www.ifdc.org



Nitrous Oxide (N,O) Emission
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Preplant Stage
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N,O emission prior to flooding, during lowland
rice crop, and during post-harvest drying.
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NO Emission During Cropping Cycle
NO Emission During Preplant (43 days) and Flooded Rice (224 days)

0.25

0.20 -

o
[EEN
(61

NO (kg N ha™)
o

0.05 -

0.00 -

NO emission during preplant stage is higher than during rice
cropping. Urea application had higher emissions than zero N and
UDP treatments.

t Dc www.ifdc.org



N,O Emission During Cropping Cycle
N,O Emission During Preplant (43 days) and Flooded Rice (224 days)
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N,O emission during preplant stage is higher than during rice
cropping. Urea application had higher emissions than zero N and

UDP treatments.
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Long-Term Effect of Urea Deep

Placement on Soil Health

fdc.org




Soil Depth (cm)

Long-Term Effect — C Sequestration

0.5

Organic Matter Content (%)
1.0 1.5 2.0 2.5 3.0 3.5

-70

Comparison of Organic Matter Content with UDP and Urea

@FDC

1% increase in C
for 10 cm soill
depth
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Long-Term Effect — Total Soil N Content

Total N Content (%)
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Summarizing - Deep Placement Resulted In:

Reduced N loss (up to 50%)

Improved rice grain yield (15-35%); also for upland crops
Less N fertilizer use (25-40%)

Up to 50 kg additional rice grain per kg N

Significantly higher P recovery

Increased C sequestration (roots, algae)

Much of N,O and NO emission occurred during the preplant
stage when solil was saturated/flooded prior to rice
transplanting

Both N,O and NO emissions were significantly lower with
UDP compared to urea

Less weeding with UDP

Implications for CDM: N fertilizer, N,O-NOx, CO, fixed

t Dc www.ifdc.org




Future Research

Urea application=>100 kg CO, Equiv GHG per ton rice

Continuous field level
quantification of N,O-NOXx
emission in rice-based cropping.
USAID supported project at two
sites in Bangladesh by May 2013.

Quantify CO, capture from deep-
placed urea briquette.

Quantify residual effect/revise
recommendations.

Increased applicator options.

www.ifdc.org



Presenter
Presentation Notes
The Clean Development Mechanism (CDM ) allows emission-reduction projects in developing countries to earn certified emission reduction (CER) credits, each equivalent to one tonne of CO2.
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Thank you for joining us!

ol “B
U Share Feedback @ Stay In Touch Upcoming Events

Please take our 3 minute Contact Us: INNOVATE

SUrvey: agrilinks@agrilinks.org e-Consultation | May 7-8
http://bit.ly/AprilASC OR ) ST GO

You can also Visit Zachary Baguet, May 29 | Horticulture
the event page to post USAID/BES

comments & questions. zbaguet@usaid.qov

KD M D Agrilinks and the Agriculture Sector Council Seminar Series are products of the USAID Bureau
for Food Security under the Knowledge-Driven Microenterprise Development (KDMD) project.
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