
Bitter Cassava as a drought resistant crop 
A case in Mozambique 
 
During a severe drought in a cassava dependent area in Mozambique many of the advantages and 
disadvantages of cassava coincided. This case shows the importance of a bitter cassava cultivar as a -
drought resistant- famine rescuer and the related problems with toxicity, and indicates possibilities to 
counteract them.  
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Even in areas that are not quite semi-arid, erratic rainfall may cause farmers to cling to crops with a large 
tolerance or adaptability towards these caprices of nature. Cassava is such a crop. It has the ability to 
withstand dry spells. Also many other advantages of this crop make that it is recently being promoted as a 
high yielding, drought resistant and survival crop, e.g. by the UNICEF-IITA Household Food Security 
Programme. General advantages may be summarised as: adapted to a wide range of climatic conditions, and 
drought tolerant; high tolerance to low soil fertility and poor soil structure; high yields in energy per 
cultivated area and per labour input; planting and harvest time allow for a great flexibility; for reproduction, 
no economically valuable parts of the plant are needed (See also Fresco, 1986). However, possible 
drawbacks are mentioned too, like soil depletion, poor protein content and energy density, and the potential 
of toxicity. Mozambique is often mentioned as a case where cassava toxicity became manifest. However, the 
positive contribution that cassava has made to preventing starvation also merits attention.  
 
Agricultural situation  
The area is in the tropics, and characterized by bushy savannah with 700-1000 mm rainfall/year in one rainy 
season from December-April. Cassava is the dominant staple. Erosion and poor soil fertility are major 
problems now that the previously scattered living peasant population has been clustered in villages. The 
peasants continue to cultivate the soil in a way that does not restore fertility quickly, having no sustainable 
alternative for their shifting cultivation. Population pressure seems to be high compared with the agricultural 
suitability (Ministry of Health of Mozambique, 1984).  
 
Production and consumption of cassava  
Cassava was introduced to North East Mozambique about 200 years ago. By 1900 it was still not the 
dominant staple crop. Around 1935-40 there was a massive campaign for cassava production, because of the 
droughts in that period, and because of the compulsory production of cotton in family farms during colonial 
times. Cassava appeared to be a reliable and highly productive staple food crop and its labour calendar did 
not coincide too much with that of cotton, as was the case with the more traditional sorghum. Various 
cassava cultivars have spread over the area. The number of cultivars grown on the family plots and which 
dominate, differ strongly from one place to another. There is more reliance on bitter cultivars in the area that 
suffers more from less and irregular rainfall. The main harvest of cassava is carried out in the dry season, 
within a month’s time in September/October. The fresh roots are peeled, cut into pieces and sun-dried for 
several weeks. After that they are stared, and consumed eventually throughout the year in the farm of a paste 
after pounding and boiling. Sorghum and maize are harvested in May/June and account for part of the food 
supply around that time. The ease of pounding, compared to that for cereals, is in favour of the cassava.  
 
The drought  
In 1980/1 there was hardly any rain, causing the loss of nearly all maize and sorghum, sweet potatoes, 
legumes and other crops. As the commercial network had disintegrated, and no surpluses existed in 
neighbouring districts, the farming population became dependent on cassava and several wild plants. 
Cassava was uprooted prematurely and appeared to have yielded only thin tubers that were more bitter and 
toxic than usual. The bitter cultivar 'Gurue' appeared to have thriven best. Because of the traditional, lengthy 
processing technique being unfit during famine, the tubers were inadequately processed. The peels of the 
tubers, normally discarded as being unfit for consumption (and containing even higher levels of cyanide) 
were also consumed. People were to the extreme dependent on bitter, toxic cassava tubers and leaves, which 
were consumed after inappropriate processing. Around the peak harvest time in 1981 almost the entire rural 



population in the area experienced symptoms of acute intoxication, like headache, dizziness, vomiting, 
convulsions etc. and over one thousand people have been recorded to have become paralysed. The syndrome 
is imputed to a high cyanide load from cassava, with a general under-nutrition, especially lacking proteins 
(Min. of Health of Mozambique, 1984). Although this is sad enough, it should also be stressed that during 
that period hardly any mortality from starvation has been observed. This would definitely have been 
different, had another staple dominated. Subsequently, the poor stock of cassava diminished rapidly and in 
the first months of '82 there was a severe famine, causing the starvation of possibly a few thousand people. 
With food aid and production starting off, the situation slowly recovered over some years.  
 
Peasants' reactions  
During and after the famine, peasants were experimenting with different processing methods to obtain 
rapidly suitable cassava flour without bitterness and toxicity. In the stricken area the peasants were eager to 
restore as quickly as possible the original diversity of crops. As the drought had vanished the reproduction 
material of most crops, the peasants pleaded the authorities and arranged distant living family and clan 
members for cuttings of sweet cassava and seeds of grains and legumes. On the other hand, in a nearby area 
where hardly any Gurue was grown, peasants were eager to obtain cuttings of this cultivar.  
 
Advantages of a bitter cultivar  
It is amazing that a bitter cassava cultivar 'Gurue', that was hardly known 5 years before the drought, had 
achieved becoming such an important and widespread crop. Apart from the advantage of the proven drought 
resistance, the productivity of bitter Gurue is the highest according to the peasants and farmers. However, 
the production figures have been established at a nearby research station to be as high as for a good yielding 
sweet cultivar. Also my own measurements of productivity of 4 different cassava cultivars, planted at the 
same time in a mix on a farmer's field and harvested 11 months later, did not show a higher productivity of 
Gurue at first sight. However, Gurue is reported to have a cycle of 18 to 24 months to come to maturity, so 
comparison after 11 months with cultivars with a shorter cycle is not quite fair. Gurue achieved in those 11 
months about the same tuber weight per plant with only half the number of tubers. They weighed on average 
1000 g per tuber to 500 g for tubers of the other cultivars. This means less work and fewer losses at peeling. 
The research station works with good conditions. The peasants mentioned a sweet cultivar as being an 
evenly good producer as Gurue, but on poor soils and with drought it would fail. 'Those people are poor, 
they only have land on the hillside which is poor soil, so only Gurue can produce there. That is why they 
only have bitter cassava and have headaches.' An observation made at the research station was that Gurue 
has more concurrence power: When planted together with other cultivars, it manages to utilise water, 
nutrients and/or sunlight best, to the detriment of the others. As the peasants are used to mixing the cultivars 
in their fields, this will also have been working in favour of the dominance of Gurue, both by natural 
survival, and by deliberate selection by the peasant that observes the differences.  
Right after the famine, there was a plague of rats, attacking not only the food in the stores and homes, but 
also that on the fields. Peasants in a nearby area that had not suffered from paralysis, expressed their need 
for cuttings of the bitter Gurue. The peasants declared to know about the toxicity and bitterness of Gurue, 
but the rats were their biggest problem to fight now to secure food availability, and Gurue was the only field 
crop that was respected by the rats, swine and monkeys. According to several peasants, dried pieces of 
Gurue withstand better storage pests than other cultivars do. This may be related with the cyanide content. 
As the people say: 'By the time that the insects get into the dried cassava pieces, it is good enough for us to 
eat it.' They mean that by then it is not toxic anymore. This is generally so after a few months. Quite an 
important property for a staple food that people have to rely on for about one year. Cyanide in cassava is not 
a panacea for all kinds of plagues. E.g. Gurue was as much attacked by the green spider mite and mosaic 
virus as were sweet cultivars.  
 
Discussion on drawbacks  
Toxicity  
Cyanide is present in many plant products. The human body is able to detoxify certain amounts of cyanide, 
for which proteins are necessary. Cassava cyanide can constitute a problem, especially under emergency 
situations when traditional processing becomes inappropriate and when there is a lack of protein-rich side-
dishes. Plant breeders, alerted by cases as above, focus on low cyanogenic cultivars. Considering the above 



observed advantages of bitter cassava, this focus should be re-evaluated. Processing may offer a better way 
of eliminating toxicity.  
 
Protein and energy density  
It is true that cassava is poor in protein and can be, depending on the preparation, bulky for its energy 
content. However, as every staple food is incomplete, a diet cannot be judged solely by its staple food. It is 
the total package, including side-dishes that counts, and that may be well balanced if based on cassava. Still, 
especially in a famine or emergency situation, the supply of protein rich foods requires extra attention.  
 
Soil depletion  
The impression has been that cassava depletes soil more than other crops do. Cock (1985) argues that if 
compared with the produce on a dry weight base, it does not subtract more nutrients than other crops do, 
with the exception of potassium. It is rather the other way around: the poor quality of the soil is apparently 
one of the reasons for farmers' choice to produce (especially bitter) cassava. Still, as cassava is capable to 
utilise effectively even the minimum quantity of nutrients present in an already poor soil, further depletion, 
especially in potassium will occur, and a soil remains that does not support other crops well. Soils poor in 
potassium cause an elevation of the cyanide level in cassava (de Bruijn, 1973). A general problem, not 
specifically related to cassava, is that without adequate measures to restore soil fertility, the fields around the 
villages will become more and more depleted. This may cause the peasant population to shift even more to 
cassava, which in turn will yield less and less, and which will contain higher levels of cyanide. Unless 
household processing techniques will provide effective detoxification, this will all result in an increase in 
cyanide uptake by the rural population. Cassava is a fortunate last resort for poor soils with erratic rainfall. 
What next, if the soil becomes even too depleted for cassava?  
 
Conclusions and recommendations  
- In this area starvation at a much larger scale has been prevented by the great dependence on cassava, which 

stresses cassava's fame as a famine rescuer.  
- The two nutritional drawbacks of cassava, namely cyanogenic potential and lack of proteins, became 

manifest by extreme drought. The emergency situation and lack of other foods made that the population 
could not cope sufficiently with the cyanide contents of the cassava.  

- Cassava cultivars containing high levels of cyanide may have important benefits for the farmer .  
- Prevention of cyanide intoxication should not primarily be pursued by the development of low cyanogenic 

cultivars, but by:  
- enhancing agricultural practices leading to a sustainable form of production (improving soil fertility, 

water management etc.);  
- adherence to processing methods that allow for sufficient cyanide removal from the tubers and leaves. For 

emergency situations suitable rapid processing methods may have to be developed and disseminated;  
- enhancing the availability of supplementary foods to balance the diet.  
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