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Potential rainfed erop production and land suitability for Mozambique 

1. Introduction 

Project FAO/MOZ/75/011 (Kassam et al, 1982) has produced tables per province with areas 
(in km2) per suitability class differentiated for 8 crops (maize, sorghum, pearl millet, 
soybean, groundnut, cassava, wheat and cotton) and for high and low level of inputs. For 
details about the methodology: sëe Kassam et al (1982). 

2. Suitability classes 

VS = Very Suitable (yield indication: 80 - 100%; no or very slight limitations and/or 
very low yield failure risk) 

S = Suitable (yield indication: 60-80%; slight limitations and/or low yield failure risk) 

MS = Moderately Suitable (yield indication: 40 - 60%; moderate strong limitations and/or 
moderately high yield failure risk) 

mS = Marginally Suitable (yield indication: 20 - 40%; strong limitations and/or high 
yield failure risk) 

N = Not Suitable (yield indication: 0 - 20%; very strong limitations and/or very high 
yield failure risk). 

It should be stressed that the suitability classification is qualitative, and does not take into 
account economie, political or social aspects. E.g.: for climatic reasons (low and erratic 
rainfall) the main part of Southern Mozambique has been classified as N (not suitable) for 
maize. In spite of this maize is widely grown in this area. Reasons: 
1. Relatively high market value of maize as compared to sorghum and millet. 
2. Good storage possibilities. 
3. People often prefer maize as a food erop and the erop has social status. 
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Potential rainfed erop production and land suitability for Mozambique 

3. Presentations 

To make these data more accessible they are presented in this report in the form of tables and 
graphs: 

a. Per province: 
- Tables with potential suitable areas (km2 and percentage of total area of the province) and 

potential yield (calculated with average yield per suitability class). Differentiation in: 5 
suitability classes, 8 crops and high/low level of inputs. Also are indicated the potential 
yield classes per erop in tons/ha/year. 
(See: tables 3 - 12) 

- Graphs: area (percentage of total province area) for 8 crops (high/low level of inputs). 
(See: figures 2 - 11). 

- Graphs: area (km2) for 8 crops (high/low level of inputs). 
(See: figures 2 - 11). 

- Graphs: potential yield for 8 crops (high/low level of inputs). 
(See: figures 2 - 11). 

b. For Mozambique: 
- As a. (See: table 2 and figure 1) 

c. Per erop: 
- Tables with potential suitable areas (km2 and percentage of total area of the province) and 

potential yield (calculated with average value per suitability class). Total potential yield 
for Mozambique. Differentiation in: 5 suitability classes, 10 provinces and high/low level 
of inputs. Also are indicated the potential yield classes per erop in tons/ha/year. 
(See: tables 13-20) 

- Graphs: area (percentage of total province area) for 10 provinces for high/low level of 
inputs. 
(See: figures 12-19). 

- Graphs: area (km2) for 10 provinces (high/low level of inputs). 
(See: figures 12-19). 

- Graphs: potential yield for 10 provinces (high/low level of inputs). 
(See: figures 12-19). 
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Potential rainfed crop production and land suitability for Mozambique 

4. Maps 

Kassam et al (1982) present for all 8 crops a "Generalized Agro-Climatic Suitability Map for 
Rainfed Crop Production of Mozambique" at a 1:8.000.000 scale (high and low Ie vel of 
inputs). The following remarks can be made: 

- The Growing Periods1 analysis, which forms the basis for the compilation of the maps 
is based on the "mean total dominant length of growing period". This means that for parts 
of Mozambique with a dominance of two growing periods per year2, the sum of the 
lengths of the 2 separate Growing Periods has been used. This causes a too optimistic 
picture of the length of the Growing Periods. 

- Rainfall in Southern Mozambique (south of Rio Save) as well as in the coastal zones of 
Central and Northern Mozambique is erratic. The climate in these parts of Mozambique 
is in general characterized by few (very) wet years and many dry years (a.o. El Nino 
effect). This means that the average rainfall values are higher than the median values (the 
value of 50% of the years) and much higher than the widely used 75%-value (dependable 
rainfall). Westerink (1996) gives for 138 meteo stations in entire Mozambique the rainfall 
probability for periods of 1, 2, 3, 4 or 5 months (minimum value, Q25%-3, Q50%-, 
Q75%-values and maximum value calculated over periods of 15 - 30 years). 

- The calculation of the growing periods has been done with monthlv data and gives only 
a first, general indication. For a more detailed description of the growing periods (length, 
pattern and quality) and to make more realistic yield predictions, it will be necessary to 
do calculations with decadal precipitation data with use of PET4 data, real values of the 
WHC5 and the KCR6. The FAOINDEX Water Satisfaction Model (Gommes, 1993) takes 
all these factors into account. Westerink (1997a) gives an introduction to this program, 
with examples of the Chokwe station. At the moment calculations are carried out for 35 
stations in entire Mozambique (Langa, 1997). 

'Period with rainfall > 0.5 * Potential Evapotranspiratiort. Including use of available water in the soil (maximum 100 mm). 

j 

Separated by Dry Periods (rainfall < 0.5 * PET; also no soil water available for the crop). This is characteristic for the southern part of Mozambique (south of Rio 
Save. 

Q255S = rainfall which occurs or is exceeded in 25% of the years. 

PET = Potential Evapoffanspiration (mm) (Penmann-Montheite) 

' WHC = Water Holding Capaciry (mm) = effective (rooting) depth (mm) * ((vol-% pF2.0) - (vol-% pF4.2) / 100 

KCR = crop coëfficiënt = % of PET which is used by the plant. Differs per crop and per crop stage. 
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Potential rainfed erop production and land suitabiliry for Mozambique 

- The calculations of the growing periods assume a 100% infiltration. During high intensity 
rainstorms surface runoff will take place, particularly on bare soils and/or at the end of 
the wet season when soil moisture content is high. In addition a part of the infiltrated 
water will disappear as subsurface flow through the relatively permeable topsoil. After 
periods of heavy rainfall the soil will be saturated with water. The excess of water will 
go to the groundwater and will not be available for the plants. This means that the 
presented data on erop suitability sometimes give a too optimistic picture. 

- The calculations of the growing periods assume a maximum Available Water (Holding) 
Capacity of 100 mm. Sandy soils and/or shallow and/or stony soils often have lower 
values. Also less soil moisture is available for crops with shallow roots. 

- The model for the calculations of the growing periods is based on rainfall point data. 
Even at short distance (e.g. some kms) important deviations (10-40 % higher or lower 
precipitation for example) can occur. 

Voortman (1985) and Voortman & Spiers (1984) give more details about the maps and 
methodology. 

See Westerink (1995) for an analysis of the length and quality of the growing periods as well 
as erop growing possibilities for 133 stations in Mozambique. The report is based on the data 
of Kassam et al (1982). 
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Potential rainfed crop production and land suitability for Mozambique 

5. Some remarks 

* From the potential suitable areas a certain percentage should be reserved for fallow 
periods. How high this percentage is depends on soil fertility, söil use in the past, type 
of crop and cultivation intensity. The following table (Geurts 1995) gives an indication: 

Table 1: percentage of the years that a soil can be cultivated 

Soil type 
level of inputs 

Soil type 
low medium high 

Arenosols 15 35 65 

Regosols 15 35 65 

Ferralsols 15 35 70 

Acrisols 15 35 65 

Lixisols 30 50 75 

Phaeozems 50 80 90 

Fluvisols 70 80 90 

e.g. 35% = 1 year of cultivation, 2 years fallow 

* For an analysis of the Crop Suitability of Mozambique, based on the units of the 
1:1.000.000 National Soil Map and the data of the 133 metao stations: 
see Westerink, (1997b) 
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Potential rainfed erop production and land suitability for Mozambique 
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Potenrial rainfed erop producrion and land suitability for Mozambique 

Annex 1: Data dictionary 

Potential production: 

sui_moz.wp5 = 

tab-moza.wql = 

tab- < provincename > . wql 

tab_ < cropname > . wq 1 = 

gra-moza.wbl = 

gra- < provincename > .wql 

gra_crop.wbl = 

report + table 1 

table mozambique = table 2 

tables per province = tables 3 -12 

tables per erop = table 13 - 20 

graph Mozambique = figure 1 

graphs per province = figures 2 - 1 1 

graphs per erop = figures 12-19; data of all crops 
together 
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Potential rainfed erop production and land suitability for Mozambique - Annex 2: Country and provincial data 

MOZAMBIQUE 
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Table 2: POTENTIAL RAINFED CROP PRODUCTION AND LAND SUITABILITY MOZAMBIQUE 

Total area: 773.542 km2 

IcROP INPUT 

LEVEL 

AREA (%) TOTAL POT. YIELD (1000 Tons) 2) AREA PER SUITABILITY CLASS (Km 2) INPUT 

LEVEL VS 

1) 

s MS mS NS Total 

Suitable 

VS 

1) 

S MS mS Total VS S MS mS NS Total 

Suitable 

Maize 5) High 3 8 14 9 66 34 13365 32638 38243 14781 99026 20875 64174 106741 69860 511892 261650 

Sorghum 6) High 3 14 9 10 63 37 12347 39921 18545 11233 82047 25948 110029 72150 74451 490964 282578 

Pearl Millet High 4 12 15 9 60 40 11478 25647 22067 8340 67533 32795 94989 113165 69502 463091 310451 

Soybean High 2 5 13 10 69 31 4588 8617 17661 8452 39317 15042 36667 103887 80493 537453 236089 

Groundnut High •7 8 17 9 60 40 15623 13565 21106 7177 57472 52961 58978 127916 71774 461913 311629 

Cassava 3) High 0 2 4 5 88 12 3709 18345 20120 17166 59339 3028 19209 29588 42384 679333 94209 

Wheat High 0 0 0 0 100 0 0 60 69 368 497 0 153 245 2234 770910 2632 

Cotton 4) High 2 4 10 7 77 23 1359 2245 4317 1736 9658 13592 28063 78494 57870 595523 178019 

Maize 5) Low 3 3 15 8 72 28 3108 2597 10587 3334 19626 19422 20760 115816 59904 557640 215902 

Sorghum 6) Low 3 2 15 11 69 31 2233 1582 7561 3044 14420 19419 17559 114949 85474 536141 237401 

Pearl Millet Low 2 5 10 15 68 32 1443 2785 3765 3530 11524 16035 39788 75306 117669 524744 248798 

Soybean Low 1 4 7 13 75 25 724 1720 2087 2549 7081 10347 31281 52181 101966 577767 195775 

Groundnut Low 2 3 16 11 68 32 1292 1234 4865 2128 9519 18451 22440 121623 85139 525889 247653 

Cassava 3) Low 0 1 2 4 94 6 0 1135 2588 2875 6597 0 4830 15222 27378 726112 47430 

Wheat Low 0 0 0 0 100 0 0 11 11 78 100 0 112 163 1732 771535 2007 

Cotton 4) Low 0 1 4 2 93 7 0 132 437 151 719 0 6774 31192 17725 717851 55691 

Composition: R.M. Westerink, DTA/INIA 

Source: Kassam et al, 1983 - Assesment of land resources for rainfed erop production in Mozambique. Land suitability assessment, vol. II: Province results. 

FAO/AGOA/MOZ/75/011 field report no. 49/37-II. (See also field reports no. 32 - 37) 

1) Vs = Very suitable; S = Suitable; MS = Moderately Suitable; mS = Marginally Suitable; NS = Not'Suitable. 

2) Yield in tons/ha/year dry weight 

3) Dry tuber 

4) Lint 

5) Highland + Lowland maize 7) 

6) Highland + Lowland sorghum 7) 

7) Lowland: mean temperature growing period > 20 degrees C. (0 -1300 m attitude) 

Highland: mean temperature growing period < 20 degrees C. (> 1300 m attitude) 

YIELD CLASSES (Tons/Ha/Year): 

CROP INPUT 

LEVEL 

Very 

Suitable 

Suitable Moderately 

Suitable 

Marginally 

Suitable 

Not 

Suitable 

CROP INPUT 

LEVEL 

max min max min max min max min max min 

Maize (Highland) 

Maize (Lowland) 

High 

High 

10.9 8.7 

7.1 5.7 

8.7 6.5 

5.7 4.3 

6.5 4.3 

4.3 2.8 

4.3 2.2 

2.8 1.4 

2.2 0.0 

1.4 0.0 

Maize (Highland) 

[Maize (Lowland) 

Low 

Low 

2.7 2.2 

1.8 1.4 

2.2 1.6 

1.4 1.1 

1.6 1.1 

1.1 0.7 

1.1 0.6 

0.7 0.4 

0.6 0.0 

0.4 0.0 

Isorghum (Highland) 

Sorghum (Lowland) 

High 

High 

8.8 6.2 

5.1 4.1 

6.2 4.7 

4.1 3.1 

4.7 3.1 

3.1 2.0 

3.1 1.6 

2.0 1.0 

1.6 0.0 

1.0 0.0 

Sorghum (Highland) 

Sorghum (Lowland) 

Low 

Low 

2.0 1.6 

1.3 1.0 

1.6 1.2 

1.0 0.8 

1.2 0.8 

0.8 0.5 

0.8 0.4 

0.5 0.2 

0.4 0.0 

0.2 0.0 

Pearl Millet High 

Low 

3.9 3.1 

1.0 0.8 

3.1 2.3 

0.8 0.6 

2.3 1.6 

0.6 0.4 

1.6 0.6 

0.4 0.2 

0.8 0.0 

0.2 0.0 

hrVheat High 

Low 

5.6 4.5 

1.4 1.1 

4.5 3.4 

1.1 0.8 

3.4 2.2 

0.8 0.6 

2.2 1.1 

0.6 0.3 

1.1 0.0 

0.3 0.0 

ISoybean r High 

Low 

3.4 2.7 

0.8 0.6 

2.7 2.0 

0.6 0.5 

2.0 1.4 

0.5 0.3 

1.4 0.7 

0.3 0.2 

0.7 0.0 

0.2 0.0 

[Groundnut High 

Low 

3.3 2.6 

0.8 0.6 

2.6 2.0 

0.6 0.5 

2.0 1.3 

0.5 0.3 

1.3 0.7 

0.3 0.2 

0.7 0.0 

0.2 0.0 

Cassava High 

Low 

13.6 10.9 

3.4 2.7 

10.9 8.2 

2.7 2.0 

8.2 5.4 

2.0 1.4 

5.4 2.7 

1.4 0.7 

2.7 0.0 

0.7 0.0 

r 
Cotton 

High 

Low 

1.10 0.90 

0.28 0.22 

0.90 0.70 

0.22 0.17 

0.70 0.40 

0.17 0.11 

0.40 0.20 

0.11 0.06 

0.20 0.00 

0.06 0.00 



Composition: R.M. Westerink DTA/INIA Maputo 

Source: FAO/UNDP/MOZ/75/011 FieldReport 49,1982 

Figitre 1.1 

Mozambique: Area suitable for rainfed 
agriculture (high level of inputs) 
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Composition: R.M. Westerink DTA/INIA Maputo 
Source: FAO/UNDP/MOZ/75/011 Field Report 49, 1982 

Fignre 1.2 

Mozambique: Area suitable for rainfed 
agriculture (low level of inputs) 
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Composition: R.M. Westerink DTA/INIA Maputo 

Source: FAO/UNDP/MOZ/75/011 Field Report 49, 1982 

Figiire 1.3 
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Composition: R.M. WesterinkDTA/INIA Maputo 

Source: FAO/UNDP/MOZ/75/011 Field Report 49, 1982 

Figure 1.4 

Mozambique: Area suitable for rainfed 
agriculture (low level of inputs) 
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Composition: R.M. Westerink DTA/INIA Maputo 

Source: FAO/UNDP/MOZ/75/011 Field report 49, 1982 

Figtire 1.5 

Mozambique: Potential yield rainfed 
agriculture (high level of inputs) 

100 

80 

60 

co 

o = 

40 

20 - -

0 

i ' 

. '-4 * 

m 
Maize ' Pearl Millét Sroundnut ' Wheat ' 

Sorghum Soybean Cassava Cotton 

Very suitable land Suitable land 

Moderately suitable land Marginally suitable land 



Composition: R.M. Westerink DTA/INIA Maputo 

Source: FAO/UNDP/MO7J75/011 Field Report 49,1982 

Figure 1.6 

Mozambique: Potential yield rainfed 
agriculture (low level of inputs) 
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Potential rainfed erop production and land suitability for Mozambique - Annex 2: Country and provincial data 

MAPUTO PROVINCE 
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TABLE 3: POTENTIAL RAINFED CROP PRODUCTION AND LAND SUITABILITY MAPUTO PROVINCE 

Area: 23.482 km2 

CROP INPUT 

LEVE 

AREA(%) POTENTIAL YIELD (1000 Tons) AREA PER SUITABILITY CLASS (Km 2) CROP INPUT 

LEVE VS s MS mS NS Total VS S MS mS Total VS S MS mS NS Total 

1) Suitable Suitable 
Maize (lowland) High 0 3 5 9 82 18 0 357 434 466 1257 0 714 1222 2220 19326 4156 

Low 0 3 4 6 88 12 0 87 74 74 235 0 698 824 1341 20619 2863 
Sorghum (lowland) High 0 3 6 10 81 19 0 257 331 356 944 0 714 1298 2370 19100 4382 

Low 0 3 4 9 85 15 0 63 54 72 189 0 698 824 2061 19899 3583 

Pearl Millet High 0 5 9 11 75 25 0 340 403 311 1054 0 1260 2065 2592 17565 5917 
Low 0 5 7 6 82 18 0 88 87 40 215 0 1250 1745 1333 19154 4328 

Wheat High 0 0 0 0 100 0 0 7 4 0 11 0 18 14 0 23450 32 
Low 0 0 0 0 100 0 0 2 1 0 3 0 18j 14 0 23450 32 

Soybean High 0 3 5 8 84 16 0 167 188 203 557 0 709 1104 1935 19734 3748 
Low 0 3 5 8 84 16 0 38 45 47 131 0 698 1136 1872 19776 3706 

Groundnut High 0 3 5 10 82 18 0 161 189 239 589 0 698 1143 2394 19247 4235 

Low 0 3 5 8 84 16 0 38 45 47 131 0 698 1136 1876 19772 3710 

Cassava High 0 1 0 1 97 3 0 325 25 119 469 0 340 37 293 22812 670 

3) Low 0 1 0 1 97 3 0 80 0 36 116 0 340 0 342 22800 682 

Cotton High 0 3 2 7 88 12 0 56 31 49 136 0 698 572 1632 20580 2902 

4) Low 0 3 2 1 93 7 0 14 7 3 24 0 698 530 318 21936 1546 

Composition: R.M. Westerink, DTA/INIA Maputo 

Source: Kassam et al, 1983 - Assesment of land resources for rainfed erop production in Mozambique. Land suitability assessment. 

Field report FAO/AGOA/MOZ/75/011 No. 49/37, vol. II: Province results (See also reports no. 32 - 36) 

1) Vs = Very suitable; S = Suitable; MS = Moderately Suitable; mS = Marginally Suitable; NS = Not Suitable 

2) Yield in tons/ha/year dry weight 

3) Dry tuber 

4) Lint 

Lowland: mean temperature growing period > 20 degrees C. ( 0 -1300 m attitude) 

Highland: mean temperature growing period < 20 degrees C. ( > 1300 m attitude) 

YIELD CLASSES (Tons/Ha/Year): 

CROP INPUT 

LEVE 

Very 

Suitable 

Suitable Moderately 

Suitable 

Marginally 
Suitable 

Not I 
Suitable 

CROP INPUT 

LEVE 

max min max min max min max min max min 

Maize (Lowland) 

Maize (Lowland) 
High 

Low 

7.1 5.7 
1.8 1.4 

5.7 4.3 

1.4 1.1 

4.3 2.8 

1.1 0.7 

2.8 1.4 

0.7 0.4 

1.4 0.0 

0.4 0.0 

Sorghum (Lowland) 

Sorghum (Lowland) 

High 

Low 

5.1 4.1 

1.3 1.0 

4.1 3.1 

1.0 0.8 

3.1 2.0 

0.8 0.5 

2.0 1.0 

0.5 0.2 

1.0 0.0 

0.2 0.0 

Pearl Millet High 

Low 

3.9 3.1 

1.0 0.8 

3.1 2.3 

0.8 0.6 

2.3 1.6 

0.6 0.4 

1.6 0.8 

0.4 0.2 

0.8 0.0 

0.2 0.0 
Wheat High 

Low 

5.6 4.5 

1.4 1.1 
4.5 3.4 

1.1 0.8 

3.4 2.2 

0.8 0.6 

2.2 1.1 

0.6 0.3 

1.1 0.0 
0.3 0.0 

Soybean High 

Low 

3.4 2.7 

0.8 0.6 

2.7 2.0 

0.6 0.5 

2.0 1.4 

0.5 0.3 

1.4 0.7 

0.3 0.2 

0.7 0.0 

0.2 0.0 

Groundnut High 

Low 

3.3 2.6 

0.8 0.6 

2.6 2.0 

0.6 0.5 

2.0 1.3 

0.5 0.3 

1.3 0.7 

0.3 0.2 

0.7 0.0 

0.2 0.0 
Cassava 

3) 

High 

Low 

13.6 10.9 

3.4 2.7 

10.9 8.2 

2.7 2.0 

8.2 5.4 

2.0 1.4 

5.4 2.7 

1.4 0.7 

2.7 0.0 

0.7 0.0 
Cotton 

4) 

High 

Low 

1.10 0.90 

0.28 0.22 
0.90 0.70 

0.22 0.17 

0.70 0.40 

0.17 0.11 

0.40 0.20 

0.11 0.06 

0.20 0.00 

0.06 0.00 



Composilion: R.M. Westerink DTA/INIA Maputo 

Source: FAO/UNDP/MOZ/75/011 Field Report 49, 1982 

Figiire 2.1 
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Composition: R.M. WesterinkDTA/INIA Maputo 
Source: FAO/UNDP/MOZ/75/011 Field Report 49,1982 

Figure 2.2 

Maputo: Area (%) suitable for rainfed 
agriculture (low level of inputs) 
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