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Agricultural planning and Malawi’s geographic
diversity and complexity

e Significant agro-ecological diversity
— Farmers in Malawi have developed a variety of farming systems to
exploit the diverse combinations of local agricultural resources
— Each farming system has a comparative advantage for the profitable
production of specific sets of commodities
 As aresult, any agricultural policy or program using a single
technical approach to improving productivity or farm
profitability will fail in many places

— In designing agricultural development policies, geographic diversity of
Malawian agriculture needs to be considered



Zonation scheme for agricultural planning
in Malawi

 Aim to guide strategic thinking on where specific investments
could best be placed across Malawi to promote increased
commercialization of agricultural production

 Scheme should reflect spatial variability both in agricultural
productivity and in the profitable commercial opportunities
available
— Productivity primarily determined by agro-ecological factors
— Profitability primarily determined by access to specific markets

* |In developing the agricultural zonation scheme, interested in:

— whether an agricultural commodity can be produced in an area, and

— whether farmers there will consistently be able to produce the
commodity in a profitable manner



How an agricultural zonation scheme might be
used in planning

e Spatial targeting of development programs in agriculture, rural
transport, and market infrastructure

e Guiding location of private investment in agriculture

— Primarily through public sector planners identifying where incentives
can best be placed to most profitably attract such investment

e Identifying potential areas of expansion for commercial crop
production, particularly high-value crops

e Examining the current binding constraints to increasing the scale of
commercial agriculture in an area

— Particularly constraints that may be solved through public action and
investments



Approach

e Two levels to zonation scheme described here

1. At higher, more general level, establish agricultural
development domains for Malawi
» Districts categorized by three factors:
a. General agro-ecological potential
b. Physical access to markets
c. Population density
e Assess the general economic comparative advantage for particular
agricultural development initiatives

2. Thereafter, use crop suitability maps for Malawi

e Extend analysis to more local scale by considering specific agro-
ecological suitability of an area for production of a commodity



First level: Agricultural development domains

e |Incorporate information on determinants of
agricultural development potential

— Particularly for increased agricultural commercialization
e Keep it simple

— If bring in too many factors into consideration, will be
difficult to use in establishing strategic objectives for
agricultural development



Three spatial data layers for agricultural
development domains

Malawi - Agro-ecological zones

Based on elevation
above sea level

less than 250
meters elevation

:] 250 to 650 meters

[: more than 650
meters

District boundaries shown

Malawi - Market access

Travel time to
nearest of Mzuzu,
Lilongwe, Zomba,
or Blantyre/Limbe
is less than or more
than two hours

less than 2 hours
travel time to
nearest large market
center

more than 2 hours
travel time

District boundaries shown

Malawi - Population density

Popuiation density is
less than or more
than 250 persons
per square kilometer

less than 250
persons per
sq. km.

- more than 250

District boundaries shown




Aggregate data to district level

Malawi - Agro-ecological zones

Agro-ecological zone
in which the majority
of the populated area
of the district is

located.

- Lower Shire Valley

Lakeshore plains and
Upper Shire Valley

:ﬂ Mid-altitude

plateau and
highlands

District boundaries shown

Malawi - Market access

Districts in which
the majority of the
populated area is
located within

2 hours travel
time of Mzuzu,
Lilongwe, Zomba,

Majority of populated
area of district less
than 2 hours travel
time to nearest
large market center

more than 2 hours
travel time

District boundaries shown

or Blantyre/Limbe.

Malawi - Population density

Districts in which
the majority of the
populated area has
a population density
of more than 250
persons per square
kilometer.

|:] Maijority of populated
area of district has
population density of
less than 250
persons per sq. km.

- more than 250

District boundaries shown




Intersect data layers to define agricultural
development domains

Lower Shire Valley,
poor market access,

e Six agricultural development i

poor market access,
low population density

L]
domains resulted S
good market access,
low population density

| Mid-altitude plateau,
poor market access,

e Different agricultural

| Mid-altitude plateau,
good market access,
low population density

development potentials ey
for the different domains

— Different agricultural N
development strategies should
be considered for areas found in w
different domains e

— Common general strategies __
possible for areas in same
development domain



Second level: Bringing in detailed, sub-sector
specific spatial information

e The development domain zonation aids in
strategizing on agricultural development options

— Particularly with regard to commercial agriculture
investments

e However, once a broad outline of a spatially-
informed agricultural development strategy is in
place, sub-sector specific analyses are required
— To determine the design of actions to be taken

— Draw upon a considerably broader range of both spatial
and non-spatial data to do so
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Crop suitability maps from Malawi
Land Resources Evaluation Project (LREP)

 For planning crop-related investments, LREP crop
suitability maps are important information source

e LREP carried out by Ministry of Agriculture and FAO between 1988
and 1992

— Involved relatively detailed mapping of the soils and agro-
climate zones of Malawi

e ‘Land units’ then identified from unique combination of soils and
climate characteristics

— Suitability analysis done for production of specific crops
and tree species for each land unit across Malawi

* 43 crop x management regimes; 16 tree species
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Suitability map for maize
short duration

e Results in national crop
suitability map

e Based on optimal agro-
ecological conditions for crop

— From agronomy literature
e Four suitability levels

— Linked to likely crop productivity
level in a given land unit relative
to maximum potential
productivity under optimal
agro-ecological conditions
under a particular crop
management regime

B Highly suitable

- Moderately suitable
Marginally suitable
Not suitable

Suitability not estimated

Map generated using the results of the
Land Resources Evaluation Project, 1988-1992.
Ajoint project of
- The Ministry of Agriculture of the government

of Malawi:
- The United Nations Development Pragramme; and
- The Food and Agriculture Organization of

the United Nations.

Map prepared for the Ministry of Agriculture.
Irrigatien, and Water Development of the government
of Malawi by the New Alliance Policy Acceleration Support
project. implemented by Michigan State University and the
Intemational Foad Policy Research Institute, with funding from the
Malawi mission of the United States Agency for International Development.

April 2016,

Maize - short duration

under improved traditional management

(Zea mays)

Rainfed cultivation

A spatial assessment of land, soil, and climate
suitability for crop production in Malawi

Crop requirements:

Waximum yield, miiha 65
Wean dally temperature - range, °C 1832
Maan daily lempe alure - oplimal, “C 2128
Length of griuwing pariod - range, days 105200
Length of grawing pariod - oplimal, days  150-225
1 Drought resistance low
4 Soil texture - range medium to fine.
Seil testurs - optimal msium to fine
i dapth - range, cm =30
i depth - aptimal, em =75
Soil drainage - range: imperfect to somewhat
excesshie
Soil drsinage - oplimal e rataly well 1o wall
Watertogging - ranga nona
Waterlogging - optimal none
Soil fertlty requirements high
Soil reaction - range. pH 1585
Soil reaction - optimal, pH 5575
Salinity talerance - range, mmhasicm <5
Salinity talerance - opfmal, mmhosicm <2
o 30 60 120 Kilometers
Pt
District boundaries shawn.

12



Suitability maps are |
relatively high resolution

e Originally mapped at i
1:250,000 scale (1 cm = 2.5 km)

— Here we zoom in on Balaka
district on map for maize
(short duration) shown on
previous slide
e Maps permit spatial
analysis of cropping
potential at sub-district
level (EPA, TA)

— But not village-level




Suitability map for
cassava

e Here under traditional
management

— Rather than improved
traditional management
e While cassava grows in
most areas, it is not highly

suitable for anywhere in
Malawi

— Primarily due to moisture and
temperature constraints

Cassava
-
(Manihot esculenta)
\ Rainfed cultivation
b i
. under traditional management
f A spatial assessment of land, soil, and climate
y o Syl
; suitability for crop production in Malawi
[
R
y
L
y
[ Crop requirements:
Maximum yield, mttha 100
Mean daily temperature - range, °C 1730
Maan daily lemparalure - uplimal 'C 2228
Length of growing pariod - range, days  180-365+
Length of grawing paried - opfimal, days ~ 240-366+
1 Drought resistance high
' ol texture - range coarse ta medium
i_ Sail texture - optimal medium
/ Scil depth - mnge, om =50
y Scil dapth - optimal, om =100
4 Sl drainage - range. imperfect to cxeessive
A Soil drainage - optmsl moderately wellto
/ & 9 b
4 somewhal axcassive
| Watsriagging - ranga nane ia sxesptional
| Waterlopging - optimal none
y Seil ferity resuirments lonw to maderate
1 Sil resction - range, pH 40480
L Scil rasetion - aptival, pH 5570
\) Salinty tolerance - mnge, mmhosem <4

] Salinity tokerance - optimal, mmhoslem <2

Waan minimum lemperaturs in the coldast =3
month - ranga, "C

Waan minimum lemparaturs in the coldast =8
month - eplimal, °C

B Highly suitable
- Moderately suitable
Marginally suitable

Not suitable

-

k /%
v
Map generated using the results of the ¥

Land Resources Evaluation Project, 1988-1992. B
Ajoint project of
-~ The Ministry of Agricullure of the gavemment.
of Malawi:

- The United Nations Development Pragramme; and
- The Food and Agriculture Organization of

the United Nations.
Map prepared for the Ministry of Agriculture.
Irrigatien, and Water Development of the government
of Malawi by the New Alliance Policy Acceleration Support

project. implemented by Michigan State University and the
Intemational Foad Policy Research Institute, with funding from the
Malawi mission of the United States Agency for International Development.

Suitability not estimated

30 60 120 Kilometers

District boundaries shawn.
April 20186
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Suitability map for
groundnut

Broad areas that are
moderately suitable for
groundnut production

— Particularly mid-altitude
plateau
Short duration groundnut
more highly suited for
production along lakeshore

plain and in Upper Shire
valley

Groundnut - short duration

-y (Arachis hypogaea)
\\\ Rainfed cultivation
\ under improved traditional management

9 A spatial assessment of land, soil, and climate
suitability for crop production in Malawi

| Crop requirements:

Maximum yield. miha 28
Moan daily temperature - range, °C 2033
Moan daily lemperaure - oplimal, G 2128

Lenglh of growing period - range, days 105270
Length of growing periad - oplimal, days  135-195.

Drought resistarnce moderate
Sl texture - range soarse to fine
Sl exture - optimal soarse o medium
4 Soll depih - range, em =30
/ Soil depih - optimal, cm =75
y Soil drainaga - rangs imparfact o excessive
o & Soil drainage  aptimal el ta samewhat
/ exaessive
1 Waterlogging - range nane to exceptional
\l Watarlogging - optimal none
\ Sl forilly ronurements high
Y Sail reacion - range, pH 4585
\l Sil reaction - optimal, sH B.0-7.5
4 Salinity tolerance - range, mmhostom <7

Salinity tolrance - optimal, mmhosiem <4

B Highly suitable

- Moderately suitable
Marginally suitable
Not suitable

Suitability not estimated

Map generated using the results of the
Land Resources Evaluation Project, 1988-1992.
Ajoint project of
- The Ministry of Agriculture of the government

of Malawi:
- The United Nations Development Pragramme; and
- The Food and Agriculture Organization of

the United Nations.

Map prepared for the Ministry of Agriculture.
Irrigatien, and Water Development of the government
of Malawi by the New Alliance Policy Acceleration Support
project. implemented by Michigan State University and the
Intemational Foad Policy Research Institute, with funding from the
Malawi mission of the United States Agency for International Development.

o 30 60 120 Kilometers
[ —

District boundaries shown.
April 2018
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Suitability maps for
tree species

e Suitability maps also

prepared for 16 tree species

Here Faidherbia albida
(Msangu)

— An important agroforestry
species in traditional farming
systems across Africa

— Particularly common on
lakeshore plain, but map
shows scope for expansion

B Highly suitable

I Moderately suitable
Marginally suitable
Not suitable

Suitability not estimated

Miap generated using the resutts of the

Land Resources Evaluation Project, 1988-1982.

Aloint project of.

-The Ministry of Agriculture of the govemment

of Malawi:

- The United Nations Development Pragramme; and
-The Food and Agriculture Organization of

the United Nations.

Map prepared for the Ministry of Agriculture.
Irrigation. and VWater Development of the gavemment
of Malavi by the New Alliance Policy Acceleration Support
project, implemented by Michigan State University and the
Intemational Foad Policy Research Institute, with funding fram the
Malawi mission of the United States Agency for International Development.

April 20186

Faidherbia albida

(Acacia albida; Msangu; Apple-ring acacia)

Assessment for forestry

A spatial assessment of land, soil, and climate
suitability for production in Malawi

Tree requirements:

Mean annual lemperature - range. °C
Maan annual lemperalure - oplimal, °C
Wean annual rinfall - range, mm
Mean annual rainfall - optimal, mm
Mean number of dry months per year -
range

Moan number of dry months per year -
wplimal

Saoil texture - optimal

Soil drainage - rFange

Seil drainage - opliral

Soil dopth - range. e
Soil deplh - opimal, om

a 30 80

17-30

2228

400 2.000

600.1.200

59

74

prefars alluvial soils
impsrfect to somewhat
ancassive

modsrately well to woll
=50

=150

120 Kilometers

At ——t——|

District boundaries shown_
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