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TROPICAL WEEDS: STATUS AND TRENDS FOR THEIR CONTROL

R. Labrada Weed Officer
FAO Plant Protection service, Rome.

ABSTRACT

The main weed problems in the tropics and subtropics (Cyperus

rotundus, Striga spp, Orobanche spp., grassweeds Sorghum
halepense, Rottboellia cochinchinensis, Imperata cylindrica and

Cynodon dactylon, other Asteraceae weeds Chromolaena odorata,

Parthenium hysterophorus and floating waterweeds Eichornia

crassipes and Salvinia spp.) and the methods available for their

control at a small -scale farming level are reviewed.

In conclusion it is proposed to implement programmes at a national

or regional level for management of these weeds, having components

of applied research, extension of the research outcomes and train-

ing activities, in particular education of the farmers on economi-

cally feasible measures of control. All these programmes will re-

quire strong financial support from the donor agencies.

INTRODUCTION

Weeds are one of the major constraints to the agricultural produc-

tion. The problems created by weeds is well understood and consid-

ered in the agriculture of all developed countries.

Chemical control is the prevalent method in developed economies,

where the use of herbicides usually surpasses the amount of the

insecticides and fungicides applied every year.

The situation of Weed Management in Tropical and Subtropical areas
i.e., where the majority of the countries have so called develop-

ing economies, is completely different.

The farmers in these areas spend nearly 60% of their time on

handweeding operations. In addition, where some particular weed
problems prevail, they reduce the yields and final outputs of the

farmers.

This paper is devoted to emphasize these weed problems in the
tropics ánd subtropics, to comment on possible ways for control
and the need for a worldwide support for the implementation of

control programmes and research for further improvement.
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I. C4 plants vs C3 ones.

It is easy to realize that nearly all the weeds present in the
tropics and subtropics are more adapted to the habitat than
most crop plants.

The main weeds of these regions are C4 photosynthesizers,
meaning that they can react better to the environmental
conditions i.e. higher air and soil temperature and soil
moisture level, than crop plants.

The main differences among these plants are shown in table 1.
There are several weeds such as Portulaca oleracea, Amaranthus.
spp, Cynodon dactylon, Sorghum halepense, Cyperus rotundus,
Echinochloa crus -galli and Digitaria sanguinalis identified as
efficient plant species in the tropics (table 2), whereas most
crop plants, with the exception of sugarcane and maize, are
considered non efficient ones.

These tropical weeds are plants able to uptake more water and
nutrients for their growth and development in a very short
period of time than efficient crop plants (table 3).

The usefulness of nutrition, irrigation, use of highly
productive crop varieties and other agrotechnical practices
tend to be minimal if weeding is not regularly carried out.

II. Weed Management in Developing Countries.

Some advance in weed management practices has also been
achieved in several developing countries in the last 30 -40
years. This is the case of selective chemical weed control in
large scale cultivation areas of sugarcane, rice, maize and
cotton. In these extensive areas, the use of herbicides,
sometimes sprayed by aircraft, is unavoidable.

The situation of weed management is different at the small-
scale farming level, where in fact the farmer is still
spending more than half his time in handweeding.



TABLE 1

Characteristics of Plants C4 and C3 Photosynthesis.

1. Origin

2. Efficiency in
02 fixation

C4

Tropical & Subtropical

High

Low

Low

up to 40 °C

High

3. Compensation point
of CO2

4. Soil moisture
requirement

5. Optimum of air
temperature.

6. Susceptibility to
shading conditions

TABLE 2

C3

Temperate regions
mainly.

Low

High.

High.

up to 25 °C.

moderate.

List of some efficient and non - efficient plant species
found in the tropics.

EFFICIENT

Amaranthus spp
Cynodon dactylon
Cyperus rotundus
Digitaria sanguinalis
Portulaca oleracea
Saccharum officinarum
Sorghum halepense
Zea mays

NON - EFFICIENT

Gossypium hirsutum
Hordeum vulgare
Lactuca sativa
Nicotiana tabacum
Oryza sativa
Phaseolus vulgaris
Triticum aestivum
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It is not always easy to transfer all the extensive
agronomical research outputs to the small farmers, and it is

even more difficult to implement them effectively. There are
several reasons, one of them is the low input economy of small
farms due to the lack of good prices of the agricultural
production in the country and for export purposes.

Another reason is that the farmers are very small scale, some
of them having 1 -2 ha, but others with less than 1000 sq.

meters. In such agricultural structures, it is really
difficult to implement all the effective measures for weed

management.
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TABLE 3

Plant

Maize

Amaran thus
spp

Portulaca
oleracea

Digitaria
sanguinalis

Chemical composition of maize and some
associated weeds (19).

Growth
stage

Mean % composition, Air Dry basis
Nitrogen Phosph. Potass. Ca Mg

Early milk 1.2 0.21
stage.

seeds ripe 2.61 0.40

seeds
partly ripe 2.39 0.30

seeds not
ripe 2.00 0.36

1.19

3.86

7.31

3.48

0.19 0.15

1.63 0.44

1.51 0.64

0.27 0.54

Many of those farmers, having a very small area, have a
subsistence economy. Their agricultural production only serves
to feed the family. In addition, some troublesome weeds,
difficult to be controlled through traditional practices,
invade these agricultural areas. This situation obliges
farmers to find appropriate measures to improve such a poor
agrotechnology, mainly based on monocropping, though not
exclusively.

The approach to this problem, of course, could not be the same
as in developed countries, where adequate use of machinery and
herbicides is the practice for weed control.

Low input agriculture requires other measures economically
feasible to the farmers such as crop rotation, intercropping,
mulching and the use of the herbicides only for some special
weed problems.

This provisional scheme, for different weed infestations in
various crops, has to be formulated, validated in small and
large trials and implemented in relevant crop areas.

III. Main Weed Problems.

1. Cyperus rotundus. This perennial species is considered the
world worst tropical weed (6). C. rotundus becomes the
predominant weed in those areas repeatedly treated with
several soil- acting herbicides, in particular, in extensive
areas of sugar cane, pineapple, cotton, maize and upland rice.

When the weed is already established in
easily controlled by different cultural
desiccation of part of its subterranean
bulbs and rhizomes) on the soil surface

the field it is not
practices. The
organs (tubers, basal
is one of the way to



partially control the weed in arable lands.

Therefore, the best control option still to be developed is
through the use of biological agents. Some attempts have been

done in the past using insects of genus Bactra, but nothing
practical has been achieved. An emphasis on this kind of
research is a requirement for further development of control

measures of this weed.

2. Striga parasitic weeds. The Striga complex in food crop
areas in Africa is without any doubt one of the major
constraints to the agricultural production.

Striga hermonthica
sorghum and millet.
Sahel, Central and
restricted to East

Another important
weed on cowpea.

and S. asiatica are major pests of maize,
The first one is widely spread in the
East Africa whereas the second is more
and South Africa.

species is Striga gesnerioides, a parasitic
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Vogt et al. (1991) reported that the degree of Striga
infestation in Togo and Ghana is the highest in densely
populated areas. This level of infestation could be related to

the land use intensity, being the intensity of rotation (R-
value) equal to 10 i.e. with short fallow period. Areas with
low rainfall (less than 1500 mm) and soils having high content
of gravel and stones are characterized by intense Striga
infestation. With an increasing organic matter content in soil

(up to 4 %) Striga infestation tends to decrease.

Twenty one million ha of the grain producing area in Africa is
estimated to be actually infested and grain production of 44

million ha might be potentially endangered through the
parasitism of Striga, this figure equals about 3.2 % of the
arable land of the world. Thé loss revenue from affected
cereal crops, due to the parasite infestation could total 2.9

billion US$ (16).

FAO jointly with OAU created a Panafrican Striga Control
Network (PASCON) in order to coordinate all the research
activities on Striga and to promote useful exchange of

information among the research specialists and National

Extension Services.

At the present time there are some modest outputs to be
implemented in the field such as:

i) Application of manure and N fertilizer.
ii) Crop rotation with a non cereal crop such as Crotalaria,

sweet potato and beans.
iii) Intercropping a cereal crop with groundnut or cowpea.
iv) In low infested areas, handpulling or spot application of

2,4 D or triclopyr. These measures should be carried out
before or at the beginning of flowering stage of the

parasitic weeds.
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The integration of these measures could be one of the ways to
reduce the actual level of Striga infestation in Africa.
However, much has still to be done to develop an economically
feasible and technically effective control package of these
-parasitic weeds.

3. Orobanche parasitic weeds. These holoparasites cause heavy
losses to the agriculture of several North African, Near East
and some Latin American countries (Mexico and Cuba).

Various vegetable, leguminous, oilseed crops and tobacco are
infested by several species of Orobanche (table 4).

Although its incidence is less dramatic than Striga, the yield
reduction caused by these weeds fluctuates between 5 and 100 %
depending on the region and the crop. In the Mediterranean and
Near East region around 16 million ha of arable land are
endangered, equal to 1.2 % of the world arable land (16). In
Cuba, O. ramosa could cause yield reduction of up to 42 % in
infested tobacco growing areas (8).

TABLE 4

Main Orobanche species and host plants

SPECIES

1. Orobanche
O. ramosa.

2. O.crenata

3. O.cumana

aegyptiaca &

& O.minor

AFFECTED CROPS

legumes, eggplant, potato,
tobacco and tomato.

grain & fodder legumes.

Sunflower.

The main control measures of these parasitic plants are
similar to those explained for Striga:

1. Deep ploughing.
2. Crop rotation with trap crop, maize and sorghum have been

reported as useful (11).
3. N fertilization if the crop is not susceptible to this

application.
4. Use of tolerant crop varieties.
5. Solarization in small -scale areas.
6. Use of glyphosate at low rates (50 -70 g a.i. /ha) in

tolerant crops to the herbicide.
7. Handpulling in low infested areas.
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Biological control of O. cumana in sunflower is currently
practised in USSR through the use of the insect Phytomyza
orobanchia (4,18).

In Bulgaria and in Cuba research is conducted on the possible
use of fungus Fusarium oxysporium var. orthocera.as a
biological control agent of O. ramosa.

As in the case of Striga much has to be done to formulate a
really effective control package of these weeds.

4. Grassweeds. These highly reproductive weeds are commonly
resistant to the use of several herbicides. Nearly all of
these grass species exhibit a high transpiration intensity
(table 5).

Sorghum halepense and Rottboellia cochinchinensis are
important weed problems in the American Continent. The first
one is a perennial rhizomatous weed causing severe losses in
various crops such as sugar cane, maize, sorghum, cotton and
potato in Mexico, Cuba, Venezuela, Brasil and Argentina among
others(7). Johnsongrass is also considered an extremely
difficult weed to control in several Near East countries. In
this region, the perennial grass thrives in citrus and other
fruit orchards and in several vegetable growing areas.

R. cochinchinensis, itchgrass, also called "caminadora"
(walking weed) in Spanish, is an annual species important in

several crops repeatedly treated with chlorotriazine
herbicides, molecule of which the weed is able to detoxify, in

the same way as maize and sugar cane.

Itchgrass is also common in crop areas on clay soils.

TABLE 5

T category

RELATIVE LEAF TRANSPIRATION (T) OF
SEVERAL WEED SPECIES (10).

SPECIES

1. Very High R. cochinchinensis, S. halepense,
Dichánthium caricosum, C. rotundus.

2. High Eleusine indica, Panicum maximum,
Brachiaria fasciculata, Portulaca
oleracea.

3. Moderate Bidens pilosa, Boerhavia erecta,
Kallstroemia maxima, Phyllanthus amarus,
Amaranthus dubius.'

4. Low Cynodon dactylon, Euphorbia heterophylla.
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Imperata cylindrica (alang alang) is widely distributed in
West, Central Africa and in several Far East countries. It is
also a highly proliferative weed, reaching high levels of
weight within the first three months after its emergence
(table 6).

TABLE 6

TOTAL DRY WEIGHTS OF SHOOTS AND RHIZOMES OF IMPERATA
CYLINDRICA AT DIFFERENT STAGES (g /pot) (5).

CLONE 3.5

AGE in months

4 4.5 5

1. Bogor 8.89 9.59 12.6 21.91

2. Pondok Gedek 2.23 6.16 8.19 17.44

3. Botanical Garden 3.77 8.09 12.77 25.34

The main method of control of these grassweeds is chemical,
using herbicides with a high systemic action in plants.
Translocation to the subterranean organs of the weeds is an
important feature of the herbicide to really be effective.

Another method, non - chemical is crop rotation with some
smoother crops such as sweet potato, which suppresses well the
infestations of Johnsongrass and itchgrass (15). Mucuna
pruriens var. utilis also suppresses the level of infestation
of Imperata cylindrica (20).

Cynodon dactylon, Bermudagrass has become a weed of great
concern in citrus and other orchards, where the soil of the
tree bands is not commonly disturbed.

Repeated ploughing in arable lands avoids further
proliferation of bermudagrass, but this method cannot be
implemented in orchards due to damage of the tree root system.

For the moment, a possible control method is the use of
certain herbicides such as glyphosate in post- emergence
treatments followed by the application of soil- acting
bromacil. The rates of the last mentioned herbicide should be
tested and validated in the field since this is a highly
mobile compound in soil, able to reach superficial
subterranean water.

No less important is the determination of the economical
threshold of this perennial weed in orchards. Knowing this
value is possible to establish at what level of weed cover is
necessary to apply the herbicides. In the case of young citrus
plantation of mandarin was established that less than 25 % of
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bermudagrass cover does not affect the growth of the trees
(fig. 1).

The development of biological control measures of these
grassweeds is one of the challenge to the work of the
International Research Centers.

There is a serious work done by CIBC and Long Ashton Research
Station in the biological control of itchgrass through the use
of specific mycoherbicides.

This biological method should be well tested and validated in
different ecological zones since these grasses are common
weeds of various grass crops.

5) Broadleaf weeds. There are also several problematic
broadleaf weeds in croplands. The most serious one is the
shrub Chromolaena odorata (Eupatorium), which affects several
plantations such as rubber, oil palm, teak and coconut in
Africa and in others in the Far East.

This -allohexaploid Asteraceae plant is a native of South and
Central America but has thoroughly naturalized in parts of
Africa and Far East countries, distributed mainly in warm and
humid tropical regions with yearly rainfall of 2000 mm and
above and temperature range of 20 -37 °C (1).

Chemical control of this weed is effective only temporarily
because of intensive vegetatively regrowth.

Recently some advances have been reported with the use of the
insect Pareuchaetes pseudoinsulata (Lepidoptera: Arctiidae) as
a biological agent for the control of this weed (12).

Another no less important broadleaf weed is another annual
Asteraceae, Parthenium hysterophorus, also originating from
the Neotropics and widely distributed in India, and recently
introducted into Australia and other Far East countries. This
a weed, which causes severe competition in annual crops and in
fruit orchards, but also causes some allergic problems to the
farmers, who uses to handpull the weed.

P. hysterophorus is highly resistant to the application of
paraquat and soil - applied trifluralin, napropamide,
diphenamide, alachlor and propachlor (9).

In Australia some natural enemies of this plant from Mexico
have been introduced. Among them, the monophagous
chrysomelid, Zygogramma bicolorata, which feeds voraciously as
larvae and adults on P. hysterophorus. This insect seems to be
a biological agent of considerable relevance in the control
programme of this weed (2).
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6) Aquatic weeds. There are several cases of aquatic weed
problems, among them water hyacinth (Eichhornia crassipes) a
pantropical plant causing enormous effects in rivers,
irrigation canals and other waterways for transport, fishing,
drinking and other activities. Other troublesome species are
Salvinia spp, widely distributed in Far East and Pacific
region and Hydrilla verticillata.

To better understand the problems caused by aquatic
weeds, the statements of the recent workshop on the Control of
Waterweeds in Africa, held in Harare, Zimbabwe, in June. 1991
are worth recalling. In this meeting it was pointed out that
these weeds pose serious environmental problems for the
conservation of key wetland areas, with their unique flora and
fauna. They also increase the rate of water loss from
reservoirs (table 7), interfere with agriculture and
hydroelectric power schemes.

The workshop recommended the following measures:

i) Preference should be given to integrating biological,
physical, chemical and other methods of control. The
integrated strategies will often be site specific.

ii) As a general rule, biological control should be
implemented as soon as an infestation is confirmed.
Biological control is the only cost effective, permanent
and environmentally friendly method to combat aquatic
weeds.

iii) When a measure of control is urgently required in the
short term, appropriate chemical, physical and other
methods should be implemented.

iv) Utilization of waterweeds is not an effective means of
control. However when mechanical clearance is undertaken
as a temporary measure, utilization of the resultant
biomass may be considered.

v) Action should be taken to prevent spread to uninfested
regions /areas(3).

The main biological control agents are the curculionids
Neochettina eichorniae and Cyrtobagous salviniae for the
control of water hyacinth and floating fern salvinia,
respectively (4,17).



TABLE 7

Evapotranspiration of Eichornia crassipes (13)

273

Treatment
Average evapotranspiration / % of
evaporation ( 2 days) cc. water only,

1. One plant 579.5 206.9

2. Two plants 724.7 258.7

3. Water only 280.1 100.

The reviewed weed problems are in the opinion of the author
the main issues of weed management in the tropics and
subtropics. Of course, it is not possible to ignore other weed
problems, which at a national level could be of special

relevance.

There is a need for applied research, extension activities for
the implementation of the research outcomes, training of the
available specialists at a national level and education at
small -scale farming level. These all activities could be
undertaken within the programmes devoted essentially for
improved weed management at a national or regional level
(involving 3 -4 neighbouring countries).

If we recognize the importance of weed management in any
agrotechnological scheme, it is not difficult to justify the

inputs for the above mentioned programmes, where donor
agencies should play an important role in their financial

support.
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Fig. 1 - Annual growth of Citrus reticulate with different level
of Cynodon dactylon cover (14).
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