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Agro-Ecological Zones of the Tropics, 
with a Sample from Kenya 

by Ralph Jiitzold and Horst Kutsch' 

The World Conference on Alimentation 1981 held in Novisad, Yugoslavia, warned 
that, unless some far-reaching decisions are made, the numbers of the hungry will 
double. to reach 1 000 000 000 by the year 2000. 
The increasing land pressure in developing countries requires optimal use of natural 
potential. This can be shown by agro-ecological zones. These are primarily climatic 
zones variated by soils. The FAD did a rough zoning for continents (3). We try a 
more differentiated system for large scale maps, to give advice in Districts and smal­
ler areas on the real spot of action. Farm models calculated by the agro-economists 
in our team show what is economical within the ecological framework, considering 
current prices, farm scales, land tenure, infrastructure, traditions etc. 

1. Method of the Agre-Ecological Zorfation 
The base of the determinations of agro-ecological zones are temperature, water 
supply and length of growing periods (FAO. 3). The zone groups are temperature 
belts according to the upper limits of leading crops in Kenya: Cashew and coconuts 
for the lowlands, sugar cane and cotton for the lower midlands, Arabica coffee for 
the upper midlands (previously already called highlands. but midlands is used also 
for their central importance in many countries), tea for the lower highlands, py­
rethrum for the upper highlands. Above there is high-altitude rough grazing land. 
called tropical alpine (or here afro-alpine) vegetation. The threshold values are 
annual mean temperatures (Tab. 1), but supplemented by limiting factors for many 
crops like mean minimum .temperature, frost etc. 
The main zones are based on' the probability of meeting the temperature and water 
requirements of the main leading crops (Tab. 1) . Therefore we developed an extend­
ed model of water balance according to climate-crop-soil relationships calculating 
climatic yield probabilities : 

Evaluation of effective rainfall year to year in 1 a-days periods (decades) 
Use of coefficients for crop water requirements (= kc) according to FAO (1). 
Calculation of decadic values for kc by a new formula set according to H. Kutsch 
and H.J. Schuh (6). 
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4. Summary 

The aim of reducing the fundamental danger of hunger in the Third World can be 
achieved through well-adapted agricultural development, and this step by step. One 
of these steps is the system of "Agro-Ecological·Zones (AEZ)" that determines on 
the base of natural factors agro-ecological zones as zones of accurately defined po­
tential land use. The results of AEZ-calculations allow for locally differentiated 
agro-consulting at district level. If other relevant factors are included, it ;s possible 
to calculate farm models also. The F.A.D. zoning system (3) does not seem to be 
exact enough for such a large scale. Therefore a more detailed (differentiated) sy­
stem had to be developed beginning with the so-called "main zones". These are de­
termined by mean, minimum, and, if necessary, maximum temperatures and by the , 
yield probability according to crop water requirements of the most important crops ' 
and also for pasture and forage. The "sub·zones" are determined according to a 
60% probability factor of the length of the growing period (in decades), which is 
important for the right choice of crop varieties. 
Th is article tries to show how complex the land use potential of a district can be, 
using the example of the Embu·District which covers the humid region from Mt . 
Kenya until the arid Tana.-Basin . ' 

Zu sa mmenfassu 09 

Ais Grundlage einer auch kleinraumlicb d ifferenzierten Agrarberatung auf Distrikt· 
ebene ist die Abgrenzung von agro-bkologischen Zonen als Zonen potentieller Land­
nutzung von den naturlichen Standortfaktoren her sehr gefragt. Auf dieser Basis 
kennen unter Berucksichtigung der anderen Faktoren Betriebsmodelle kalkuliert 
werden. 
Die Zonierungsweise der F AO (3) erwies sich fur solch groBe Ma~stabe als zu unge­
nau. Ein differenziertes System muBte daher geschaffen werden. Die Hauptzonen 
werden nach der Mitteltemperatur, den Minima, wo erforderlich auch den Maxi­
ma, und der Wahrscheinlichkeit der Befriedigung von Verdunstungsanspruchen von 
wichtigen Kultur· und Weidepflanzen unterschieden. Die Subzonen werden nach 
der 60%·Wahrscheinlichkeit der Lange der Vegetationszeit (in Dekaden) bestimmt, 
was fUr die Sortenwahl entscheidend ist. Am Beispiel des Embu-Distrikts, der vom 
Mt. Kenya bis ins trockene Tanabecken reicht, wird gezeigt, wie unterschiedlich das 
Landnutzungspotential eines Distrikts sein kann. 
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