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Cultural Control of Weeds in Cassava

Dietrich E. Leihner1

Cultural weed control in cassava includes general practices to increase the competitive ability
of the crop as well as specific weed control measures. Selected and chemically protected planting
material should be planted vertically to ensure optimum early establishment. Planting densities can
be increased above the normal to impose more competition on weeds and partly compensate for
deficient weed control. Effective, long lasting weed control is achieved with legume green covers
and competition with cassava is low if nonaggressive species are used. Mulches provide shorter
duration weed control than perennial legumes but they are noncompeting, add organic matter, and
preserve moisture. Cultural weed control is labour-intensive and may also be capital intensive if
seed or cover materials have to be bought and transported. However, with local availability of seed
or cover materials and use of family labour, no purchased inputs are necessary and cultural control
of weeds becomes competitive in cost with chemical or manual weed control.

Cultural weed control is defined as any non-
mechanical and nonchemical practice that helps
to suppress weeds by increasing the competing
ability of the crop. Practices that contribute to a
good establishment and growth of the crop, such
as selection of adapted varieties, use of high
quality stakes, the right planting density, and
plant protection will in most cases significantly
favour cultural control (Doll 1977). With cas-
sava, cultural weed control is difficult during the
first 3-4 months because of its slow initial
growth even if agronomic practices are at their
best. However, supporting cultural measures
such as the use of mulches, green covers, or
intercrops are possible.

General Agronomic Practices

Quality of Planting Material and Planting
Technique

There are several agronomic practices related
to selection of planting material and planting
techniques that strongly influence the initial
vigour of cassava. Planting material should be
cut only from the mature but not too lignified
parts of the plant (middle and upper portion), at a
stake length of at least 20 cm. A visual selection

1Cultural Prictices Specialist, Cassava Program,
CIAT, Cali, Colombia.
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for healthiness and freeness from insect pests
should be done and the planting material should
be dipped in a fungicide-insecticide-micro-
nutrient mixture (Lozano et al. 1977). While
these practices ensure high quality and good
early vigour of the planting material, the right
planting technique is necessary so that this early
vigour can be expressed. For rapid sprouting and
growth, a vertical planting position is recom-
mended because horizontal planting delays
emergence and reduces total sprouting percen-
tage (CIAT 1979).

Plant Type and Planting Density
Both plant type and planting density determine

the number of days needed by cassava to reach
complete ground cover. The more vigorous,
early-branching, and leafy a plant type, the
shorter will be the time to reach ground cover.
Similarly at higher planting densities cassava
will reach ground cover earlier than at lower
densities.

To establish the cultural weed control potential
of contrasting plant types and densities, a field
trial was conducted at Caribia on the Colombian
north coast. The vigorous cultivar MMEX 59 and
nonvigorous MCOL 22 were planted at densities
of 7500 and 15 000 plants/ha in three weed
control levels.

The results (Fig. 1) indicate that vigorous
varieties are less sensitive to deficiencies in weed
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Soil Covers

Legume Green Covers
Green covers are planted with cassava for a

variety of purposes. Cultural weed control,
erosion control, fertility and moisture conserva-
tion, and forage production are among the most
important reasons for this cultivation practice.
CIAT (1979) reported planting of several
leguminous cover crops simultaneously with
cassava at CIAT Quilichao and Carimagua. The
advantage of forage production and weed sup-
pression in these trials was offset by strong
competition from the legumes, which resulted in
considerable cassava root yield reduction. Only
cassava grown with Stylosanthes guyanensis at
Carimagua showed no yield reduction. This was
attributed to poor growth of stylo, which was
seriously affected by anthracnose.

A system of planting cassava with stylo as a
cover crop has also been reported from Bali
(Nitis 1977; Nitis and Suarna 1977). Planting
stylo between cassava produced cassava root
yields similar to, or higher than, those obtained
without stylo undersowing. The beneficial effect
of stylo as a companion crop was attributed to an
additional N-supply for the cassava, estimated to
be equivalent to 20 kg urea/ha for unfertilized
stylo and 160 kg urea/ha for fertilized stylo.

At dAT, dry beans and Desmodium
heterophyllum were used as cover crops under
cassava. The leguminous forage species ap-
peared particularly suitable due to its nonaggres-
sive, prostrate growth habit. Both legumes pro-
vided a complete, permanent weed control
throughout and beyond their growth cycle. When
compared to mulching with cane bagasse, no
significant yield difference was found between
the two live covers and the dead one, indicating
that competition for light, water, and nutrients in
the cassava-legume systems may have been
minimal. The absence of significant differences
in root dry matter among the treatments further
supports this view (Table I).

Mulching
The weed-controlling effect of a cane bagasse

mulch was similar to that of a preemergent
herbicide mixture but not as long lasting as that
of the legume green covers. However, control
was sufficiently effective to avoid weed competi-
tion during the first critical months, as indicated
by the good cassava yield obtained in this
treatment (Table I). Additional benefits of
mulching are organic matter accumulation and
moisture conservation benefits that the preemer-

Intermediate No
COnt ro I control

Fig. 1. Effect of plant type and plant population on
cassava root yield at d?fferent weed control levels.
MCOL-22 (nonvigorous) and MMEX-59 (vigorous)
planted at ICA-Caribia, 1978-79.

control than nonvigorous varieties due to their
greater competing ability. With good weed
control (and other cultural practices), yield is
largely determined by the particular yielding
ability of a genotype; yield differences due to
planting density are small. Under these favour-
able conditions, the yielding ability of the
nonvigorous variety is not fully expressed at the
low planting density, its yield response to a
higher density is therefore positive. In contrast,
the yielding ability of the vigorous cultivar is
already expressed at the low planting density, its
response to increased density is negative. A
similar yield-density-plant type interaction is
observed at the intermediate weed control level;
however, the situation is different when weed
control becomes deficient. Under these condi-
tions, genotypic differences loose their influence
on yield and higher plant populations as a means
of cultural weed control gain importance. The
yield increase from low to high planting density
in the absence of weed control is up to 60%. It is
concluded that if deficient weed control is
anticipated, yield losses can be reduced by
increasing planting density. Only as a second
step should a change in variety be considered.

MCOL.22 - 7500 plants/ha
A MCOL-22 - 15000 plants/ha
o MMEX-59 - 7500 plants/ha

MMEX-59 - 15000 plants/ha
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Table 1. Effect of weed control systems on cassava (CMC-40) and bean yields and cassava root dry matter content
(CIAT 1979).

gent herbicide treatment could not provide. This
explains the higher cassava yields obtained with
mulching.

Intercropping with
Grain Legumes

Cassava intercropping systems with different
weed management practices have been studied at
dAT. During early growth, dry weight of weeds
was lower in all treatments when cassava was
intercropped with beans as compared to cassava
monoculture. When weeds were not controlled at
this stage, the sole introduction of beans as an
intercrop was as efficient in reducing weed
growth as was a preemergent herbicide mixture
(0.5 kg a.i. Linuron and 2.5 kg a.i. Fluorodifen
per hectare) in the corresponding cassava
monoculture treatment. The "herbicide only"
treatment was not different from the "herbicide
plus hand weeding'' treatment because hand
weeding had not yet been carried out. At 90 days
after planting, however, the difference between
these two treatments was large, particularly in
monocropped cassava, where the effect of the
preemergent herbicide had been completely lost
and weed infestation was high. In the "herbicide
plus hand weeding'' treatment the amount of
weeds was small both with sole and intercropped
cassava, a situation which was similarly ob-
served in the "continuous handweeding'' treat-
ment due to the intensity of weeding. Without
any weed control at all, beans as an intercrop
were still able to reduce weed dry weight by 50%
about 2 weeks before harvest. From further
observations it was also concluded that inter-
cropped beans had a residual weed control effect.
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aomjfl yield (14% H20) of black bean variety "Porillo Sintetico."
hFresh forage material of Desmodium heterophyllum produced under cassava.

In three out of four controlling systems, weed
dry matter 135 days after planting (i.e. 30 days
after bean harvest) was still notably inferior
where cassava and beans had been growing in
association as compared to cassava monoculture.
Without mechanical or chemical weed control,
cassava fresh root yield was 44% greater for
cassava intercropped with beans than cassava
monoculture, this yield advantage being largely
attributable to the cultural weed control of the
intercrop. With good weed control, intercropped
cassava yielded 15% less than did the sole crop
(Fig. 2). These data, besides confirming the
general yield-stabilizing effect of intercropping,

28
Cassava monoculture

Cassava-beans intercropped

Weed control system

Cassava Legume
yield

(kg/ha)
Dry matter

(%)
Fresh root yield

(t/ha)

No weed control 34.2 12.9 -
Preemergent herbicide 33 1 23.4
Cane bagasse mulch 33.8 27.6 -
Green cover (annual legume) 33.6 26.8 l.945a
Green cover (perennial legume) 34.2 26.9
Manual weeding 33.6 33.2 -
C.V.(%) 2.5 13.6
S.D. 0.86 2.97
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Fig. 2. Effect of two weed control levels on root yield in
cassava monoculture and a cassava-bean association
(CIAT 1978).



demonstrate that using fast-growing legume in-
tercrops with cassava is an efficient practice for
suppressing weed growth and that, with deficient
weed control, greater cassava yields may be
obtained through intercropping.

Comparative Cost of
Weed Control Systems

Cassava gave the greatest yields when four
manual weedings were done 22, 40, 60, and 115
days after planting. However, this was also the
most expensive weed control system in terms of
labour input (Table 2). Chemical weed control
implied low labour expenses but elevated capital
cost, whereas the use of legume green covers
required high inputs of both labour and capital.
Initial hand weeding during establishment re-
quired a few more man days for D. heterophyl-
lum than for dry beans due to its slower ground
covering rate. The high cost of seeds of both
legumes explains the capital cost of these weed
control systems. Mulching with sugarcane
bagasse proved to be an interesting option, a low
input level being needed in terms of both labour
and capital. Even if a reasonable charge was
made for transportation of the bagasse, the total
cost for weed control would not be much greater
than when using the herbicide mixture, the
additional advantage of mulching being an 18%
greater cassava yield and the ecological
harmlessness of this cultural practice.

The data indicate that chemical control alone
is competitive in terms of total weeding cost, but
with the present product mixture the period of
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effective control is too short and additional hand
weeding is necessary. The two types of legume
green covers were very effective but they still
required some initial hand weeding for estab-
lishment. They are nevertheless a valid option
considering the possibilities of producing the
seed material locally to reduce capital cost and
obtaining additional income from grain legume
production. Although no grain production is
obtained from the perennial legume, it does
provide other benefits such as long lasting cover,
erosion control, N fixation, and 600 kg/ha of
forage material at the time of cassava harvest.
Mulching is an effective and low-cost practice,
but its adoption depends on the availability of
raw material.

Conclusions

The cultural weed control measures discussed
in this paper have several disadvantages and
advantages in common. Cultural weed control by
such measures as the establishment of green
covers or intercropping is labour intensive be-
cause it requires the establishment of two crops
at a time instead of one. Overall weed control
may, with the exception of specific cases, not be
as efficient as it could be with chemical control.
The requirement of timeliness, a particularly
critical aspect of weed control in cassava, may
sometimes not be fulfilled to the extent it is with
mechanical or chemical methods. However, cul-
tural weed control is always ecologically sound.
Depending on the method adopted, and local
availability of materials, it can also be of low
cost in terms of purchase inputs. In addition,

Table 2. Cost of manual, chemical, and cultural weed control in cassava (CMC-40) in six weed control systems (CIAT
1979).

aColombian prices converted at a rate of US$1 per 44.00 Colombian pesos.
"Ljnuron and Fluorodifen at a rate of 1 kg and 7 litres commercial product per hectare. One man day/ha for application.
Cane bagasse at a rate of 17 t/ha. Six man days for application. Cost of raw material - $0.45/t. Transportation cost not considered.
"Black beans intercmpped at a seed rate of 120 kg/ha with a cost of US$1 .25/kg seed. Twenty-five man days for initial weeding.
eDesmodium heterophyllum intersown at a seed rate of 4 kg/ha. Estimated Cost of seed U.S $15/kg. Twenty-nine man days for

initial weeding.
'Forty-eight man days for manual weeding.

Weed control system
No. of hand

weedings

Cost of weed control/ha

Labour
(U.S.$)a

Capital
(U.S.$)

No weed control
Preemergent herbicide" 4.50 47.70
Mulch (cane bagasse) 27.30 7.70
Green cover (annual legume)" 2 113.60 150.00
Green cover (perennial legume)e 2 131.80 60.00
Manual weeding (clean weeded check) 4 218.20



when fast maturing grain legume intercrops are
used, an early income is obtained long before
cassava is harvested.

The possibilities to combine cultural control
with other weed control measures are numerous
and provide the small farmer with a variety of

choices where either labour or capital intensive
practices are emphasized. This adds great flexi-
bility to weed management enabling the farmer
to adopt the weed control system that best fits his
means and thus obtain satisfactory results both in
terms of production and economics.
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