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Inorganic fertilizer use inrice fields and its association with yield gap in different Q’\ A J | RCAS

growing environments in sub-Saharan Africa AfncaR:ce

= |norganic fertilizer use on arable
land is generally low In sub-
Saharan Africa (SSA).

= However, a comprehensive
synthesis of current fertilizer use
and the related yield in different
rice-growing  environments s
lacking.

Introduction

* Objective: To quantify spatial
variation in fertilizer use and
assess its relationship with
yield and yield gap.
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Research questions

1. Where fertilizer use is higher/lower?

2. Are there any relationships between inorganic fertilizer use and yield,

and yield gap?
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* Data‘ Compllatlon from farm Surveys Or &« (] # scholar.google.com/scholar?hl=fr&as_sdt=0%2C58&q="fertilizer+rate+ AND+paddy+rice+ AND + AfricaltbtnG=
farmers’ field trials in which fertilizer
management practices Were Conducted = GO gle Scholar fertilizer rate AND paddy rice AND Africa n
according to farmers’ practices. & Aticies Envion 401

 Study variables: Country, location name, year,
season, production system, N, P, and K
application rate, and grain yield.

« Potential yield in IL systems or the water-
limited potential yield in rainfed systems.

 Calculation & Statistical analysis [Descriptive
analysis, Kruskal-Wallis test, correlation
analysis, multinomial logit (MNL) regression].

 This paper mainly focuses on N.

—
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Agroecological zones
- Sub-tropical Semi-Arid
Highlands Sub-Humid
Arid - Humid

B Study sites

A Study sites

BNty courvies 2 Colines 2 N iz Jgawa
3 Zou 23 Savanes 43 Kaduna
4 Boucle du Mouhoun 24 Vallee du Bandama 44 Kano
2] 5 Cascades 25 BBK 45 Kebbi
r 6 Hauts-Bassins 26 Ambhara region 46 Nasarawa
7 Plateau Central 27 Ashanti region 47 Butare
8 Centre 28 Eastern region 48 Saint-Louis
9 Centre-Est 29 Great Accra 49 Eastern province
10 Centre-Nord 30 Northern region 50 Southern province
11 Centre-Ouest 31 Upper East region 51 Mbeya
1§ (E:etntre-Sud gi \l_./;oltz? rzgic_)n gg Iglora?]goro
c 1 s aute Guinee wani
06 O 1; ggl:de] g:“; \h}d:(ier?ankaralra g; '?:ll;;yr:nga
(V5] 'a o| 16 Sud-Ouest 36 Fogera 56 Central river region
S 7)) 21 17 Northern regiqn 37 Sikasso 57 Wegt coast region
e 18 Northwest region 38 Chokwe 58 Region des Pateaux
> > 19 Tandjile 39 Desso 59 Region Maritime 400 0 800 Km
(V)] (&) 20 Goh-Djiboua 40 Tillabery 60 Eastern Uganda |
(¢D) ﬂ 45°E
o N
D 228 data points from studies conducted between 1995 and 2020 DS AEZs: Humid, sub-humid, semi-Arid, Arid & Highlands
D 24 SSA countries
—_—
D 3 different growing environments systems: irrigated lowland (ILi
rainfed lowland (RL) & rainfed upland (RU) Global Symposium on Soils for Nutrition | 26-29 July 2022
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1. Where fertilizer use is higher/lower?
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N application rate across growing environments
O On average across 3 rice growing environments, Fnsraivans(2) = 46.33.p = 143810, 5, = 0.28, Cle;[019. 1.00]. s = 162

Phcim-ag. = 1. 78-07

N, P, and K rates are 54, 10, and 9 kg /ha, i .

Deimaceg. = 1.618-07

respectively, with their large variation (CV ~ 110 -
A 140%).
O N rate was higher in IL than in RL and RU.
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1 Same case for P and K rates (data not shown).

N application rate (kg N/ha)
(5% ] (¥
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Results &
Discussion

I i = 12.60

IL RL RU
(n = 858} (n =53} (n=23)
Growing environment
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N application rate across Agro ecological zones
Fersermancld) = 32.88.p = 1.27e-06. 8 = 0.20, Clags, [0.16, 1.00], 115 = 162

‘ordinal

N application rate across Regions
Hesermranel2) = 30.12, p = 2.88e-07. £ =0.13, Clags, [0.08. 1.00]. 1. = 225

ordinal —
Piigm—as = 1.04e-05
o | Dy =9.682-07
Prcim-ag, = 5.096-04 I .

1

Ptimag, = 1.048-05 P itcmces. = 0.02

' Pitairss. =2.278-05
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Region

O N rate was higher in Arid than in humid zone. O N rate was higher in WA than in CA and ESA.

e
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2. Are there any relationships between inorganic fertilizer use and

yield, and yield gap?
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Results &
Discussion
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O Higher N and P fertilizer application rates were associated with higher yield and lower yield gap in IL

O No clear relationship between N, P, and K fertilizer application rates and yield as well as yield gap in RU=
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4 Insufficient supply of fertilizer and a high risk of soil nutrient mining.

1 Variation in fertilizer use was related to rice growing environment, AEZ, and
.. region. The use was lower In rainfed systems, Humid/sub-Humid zones, and ESA.

1 Rice yield and yield gap was significantly correlated with N and P rates.

[ Reasons for low fertilizer use need to be identified for developing a

o strategy for enhancmg Its use and rice yield.
_ Mobile
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