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Problem Statement Research Aim

Causes Effects | What is the relative contribution of alternate management practices to
the efficient use of applied fertilizer

1.To assess the interactive effects of tillage and different nitrogen doses on
Apparent Nutrient Recovery Efficiency (ANR) and Agronomic Efficiency
(AE) under four different soil types.

* Low soil quality
* Low environmental

Quality

1. Erratic rainfall | .
* * low crop yields . . . .
a Py 2. To collect field data to improve and calibrate soil-crop models and
* low gross return

2. Sub-optimal nutrient * 10X | food ) conduct simulations of long-term nitrogen use efficiency and fertilizer
management Ow food security management decisions in tropical soils.
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Figurel: Problem Statement

Alternative management options consisting of a combination of tillage, crop
residue incorporation and nitrogen management might be a potential technical
solution to restore soil nutrient stocks and efficient use of applied fertilize

v' Apparent nitrogen recovery
efficiency (ANR) of cotton
depends on tillage practice

Results

N Dose: 45 Kg/ha N Dose: 90 Kg/ha

Tillage

Il contour Ridges v A combination of smart soil

Reduced Tillage management techniques and
judicious application of nitrogen

Figure 4: Response of fertilizer can improve Agronomic

Apparent Nutrient Efficiency of mineral N Fertilizer
Recovery Efficiency in cotton

(ANR) in total above

ground biomass to the v A further research required to

interaction of tillage assess the coupling effects of

and nitrogen doses for soil management practices and

all four soil types. 4R nutrient stewardship on Location2: Ouriyouri (Dassari watershed), Republic of Benin
fertilizer use efficiency
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Figure2: Study Locations
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ANR was significantly affected by tillage and nitrogen

dose interaction. contour ridge tillage along with

recommended nitrogen fertilizer dose (45 Kg/ha) has

significantly improved cotton ANR . : Strip-Split Plot design

Main Plot: Tillage (Contour Ridge & Reduced Tillage)
Sub-plots:

i
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Figure 5: Response of Site: Dano

Agronomic Efficiency to the
, , , Soil Type: Eutric Plinthosol Soil Type: Ferric Lixisol :
interaction of tillage and a. Crop Residue

] ] N Dose: 45 (Kg/ha) N Dose: 90 (Kg/ha) N Dose: 45 (Kg/ha) N Dose: 90 (Kg/ha) . .
nitrogen doses for all four soil with crop residue

i : I 1 1 s Nt ' T 3 .’
types. | v & without crop residue J Dano Upslope:  Dassari Upslope: [
- ' - ¥ b. Nitrogent Management " Eutric Plinthosol  Plinthic Lixisol 8-
+ - b @ = & &
b b : | :

|0SIXIT 21y3ul|d

-
a
1

—
o

(&)

AE was significantly affected by
tilage and nitrogen dose
interaction. No  significant
difference was found between
contour ridge and reduced
tillage except for Ferric Lixisol.
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a . 5 0 Kg/ha
25 45 Kg/ha
90 Kg/ha Y

Randomized within the main plots
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Tillage*N_Dose:0.00575 Tillage*N_Dose:0.000448

Site: Dassari

Soil Type: Haplic Lixisol Soil Type: Plinthic Lixisol

Agronomic Efficiency (Kg/Kg)

N Dose: 45 (Kg/ha) N Dose: 90 (Kg/ha) N Dose: 45 (Kg/ha) N Dose: 90 (Kg/ha) : Crops: |V| aize and Cotton rotation
A total of 48 sub plots under each soil type

Under both tillage systems, the ; g
rate of 45 Kg/ha N fertilizer | a |
gave higher AE than that at 90 ' ‘ - ‘ | Figure3: Field Trail Layout Dano Footslope: Dassari Footslope:
b b ¢ Ferric Lixisol Haplic Lixisol
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Kg/ha for all soil types. 1 ' - b c 0

Tillage*N_Dose: 0.000442 Tillage*N_Dose: 0.00449
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