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On-site effects of cassava cultivation on soil fertility

Many people are convinced that cassava production leads to soil degradation, and
some governments do not encourage cassava cultivation in the belief that it causes
serious erosion and nutrient depletion. In Vietnam, Thai Phien and Nguyen Tu Siem
(1996) stated that, "as a direct consequence of planting upland rice and cassava for
food self-sufficiency, more than one million ha have become eroded skeleton soils
with no value for agriculture or for forestry". Figure 2 shows that after four years of
continuous cassava cultivation without fertilizer inputs in Vietnam, yields declined
from 19 to about 7 t/ha. However, in the same experiment, yields of upland rice
declined from 2.5 t/ha to zero in the same time span. No soil data are available to
indicate which crop caused greater nutrient depletion and/or soil degradation, but
after four years cassava still produced a reasonable yield while rice produced none.
There is little information in the literature on the relative rates of soil degradation and
yield decline over time for different crops.

In south Vietnam, Cong Doan Sat and Deturck (1998) determined the physical and
chemical characteristics of similar soils (Haplic Acrisols) that had been under
continuous forest, rubber, cashew, sugarcane or cassava for many years. Table 6
and Figure 3 summarize their results. The data indicate that long-term cassava
cultivation resulted in the lowest levels of organic C and total N (mainly due to
frequent and intensive land preparation and weeding); the lowest CEC (associated
with a decline in soil organic matter and preferential loss of clay due to erosion), and
the lowest levels of K and Mg. P-levels, however, were higher than in cashew or
forest, due to cassava’s low off-take of P, and some application of P fertilizers to
cassava, rubber and sugarcane. Figure 3 shows that continuous cassava cultivation
resulted in a high bulk density, low water infiltration rate, low aggregate stability, low
clay content and low water holding capacity (not shown). The conclusion is clear:
continuous cassava cultivation under these conditions has a definite detrimental
effect on both the physical and chemical properties of the soil[14], and is thus
unsustainable. Unfortunately, there are no comparisons with other annual food
crops, which, like cassava, require intensive and frequent land preparation and
weeding, and which leave the soil exposed to the impact of rainfal, leading to erosion
during part of the year.
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Figure 2. Yield reduction of upland rice and cassava due to fertility decline
as a result of continuous cropping without fertilizer application. 100%
corresponds to 18.9 t/ha of fresh cassava roots and 2.55 t/ha of rice.
Source: adapted from Nguyen Tu Siem, 1992.

There is no doubt that land clearing and conversion of forest to annual crops often
lead to a rapid decline in OM content, in aggregate stability and nutrient supply, as
well as a sharp increase in soil losses due to erosion. This decline is mainly due to
exposure of the soil surface to high temperatures, leading to more rapid OM
decomposition, as well as to the direct impact of rainfall, leading to the breakdown of
soil aggregates, surface crusting, and erosion, with preferential losses of OM, clay
and soil nutrients in the sediments and runoff. In addition, soil preparation by heavy
machinery will increase bulk density and create hard pans, which further aggravates
soil degradation. The question, however, remains whether cassava is worse in that
respect than other annual crops, like cotton, soybean, maize, upland rice, peanut
and mungbean.

Figure 4 is another example of the long-term effect of cassava cultivation on soil
productivity in Thailand. In fertilizer trials conducted in different farmers’ fields on
three soil series since 1955, the yields of cassava decreased from initial levels of
26-28 t/ha to levels of 10-13 t/ha after 20-30 years of cropping without fertilizer
inputs. This gradual yield decline was attributed both to nutrient depletion due to
removal of nutrients in the harvested roots, as well as erosion. After the conversion
of forest to cropland, the cultivation of cassava (or other crops) without nutrient
inputs will inevitably result in a decline in soil productivity, even if crops are rotated
or fields are fallowed occasionally. Again, the basic question is whether this yield
decline observed in cassava is more or less rapid than that observed in other crops
grown under similar conditions.
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Figure 3. Bulk density (top), infiltration rate (middle) and aggregate stability
(bottom) of Haplic Acrisols under different cropping systems in south
Vietnam. Values are the average of at least 7 profiles per cropping system
and three horizons per profile.
Note: Aggregate class stability: 1 = highly unstable, 2 = unstable, 3 =
relatively stable, 4 = stable
Source: Cong Doan Sat and Pol Deturck (1998).

Table 5. Characteristics of cassava cropping system s and cultural practices
used in major production zones in Asia.

China India Indonesia Malaysia Philippines Thailand

Kerala Tamil 
Nadu

Java Sumatra

-Cassava area
(ha/farm)

0.2-0.4 <0.1 0.5-1.0 0.3-0.5 0.5-1.0 4-500 - 2-3

-Intercrops none/ 
peanut

none none/ 
vegetables

maize+rice-
soybean/
peanut

maize rubber none/maize none (95%)
maize (5%)

-Land preparation manual/
animal

manual animal manual/
animal

animal/
tractor

tractor animal/
manual

tractor
3disc + 7disc

-Fertilizer use

-organic (t/ha)
-inorg. (kg
N+P2O+K2O/ha)

3-5
some
NPK

10-20
some

10-20
high

3-10
N only

low
medium

none
>400

none
little

little
30-80


