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FORAGE WEED PROBLEMS IN ACID INFERTILE TROPICAL SOQILS
Jerry D Doll
ABSTRACT

The importance of weeds in forages of temperate zones and fertile regions of the tropics
has been long recognized and adequate control measures have been developed In
tropical areas of acid infertile soils relatively little research on weeds and thewr control has
been done Proper pasture management i1s the basis for any weed control system as &
vigorous forage competes favorably with most weeds The judictous use of herbicides may
be necessary to keep centamn weeds in check Special application techruques and
equipment may be required to prevent injury to desirable forages especially the
leguminous species Future research on weeds in troptcal forages on acid infertile soils
should focus on pasture management and sol fertiity interactions with weeds weed
biology effects of weeds on forage yields and quality hertneide effectiveness application
persistence leaching and economics weed free seed production and weed insect
forage interactions Forage agronomists animal scientists range managers and weed
scientists should be trained i the principles and practices of weed management and

control in regions of acid infertile soils

If we observe the history of agriculture 1t
1s probably safe to say that as man began to
select and improve those species he chose
as crops problems with undesirable species
became more important Today we associate
modern agriculture with  mechanized
operations which prepare the land fertiize
and apply pesticides cultivate and harvest
an improved vanety of a crop grown as a
monoculture As we have improved the
growing conditions and reduced ecological
diversity weeds have become serious
competitors with mans crops In other
words they too have responded to an
improved environment and effective weed
control methods are needed to obtain high
yields

Cur entty Assoc ate Professor of Agronomy Un versity
of Wisconstn Madison formerly Weed Scientist
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The acid infertile soils of the tropics
represent one of the last frontiers n
agriculture Considerable knowledge has
been obtained on the problems and poten
tials of these regions for agricultural produc
tion (7) Many people institutes and
governments hope to develop productive
cattle management systems and himited
agronomic cropping as well inthese regions

An awareness of the principles related to
the invasion of exouc species will allow us to
plan accordingly as the savannas and rain
forests are modified into more productive
systems Certainly the permanent nature of
pastures allows us to more fully develop
management practices based on ecological
as well as agronomic principles

This paper will attempt to review the
present situation in tropical pasture weed
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control speculate on future weed problems
and suggest areas of weed science research
and traiming 1important for the production
and use of forages on acid infertile soils of
the tropics

PRESENT SITUATION

In temperate zones and more fartile areas
of the tropics much is known about the
establishment and management of pastures
to keep them relatively weed free (8 13 17}
but n the acid inferule soils of the tropics
such information 1s very hmited This 1sdue
to man s previously hmited interest in these
regions and to the fact that there have not
been major modifications in the environ
ment of acid infertile soils to promote an
abundance of weeds In fact gwen the
severely hmiung growth conditions almost
any plant that survives in the soils has been
considered a desirable species and not a
weed

Traditional Pasture Herbicides

Pasture weeds are principally brush and
perenmal herbaceous broadleaf spectes
which are susceptible to the hormone like
herbicides 24 D 245 T silvex picloram
and dicamba Combinations of 24 D and
245 T are perhaps the most commonly
used products and may be apphed to the
folilage to the lower part of the stems or
trunks or as a cut stump treatment
Picloram 1s particularly effective on many
brush species and is also used in combing
tonwith24Dor245T

in temperate chmates piclorams long
restdual effect in the soil and high solubility
has hmited ts agncultural use to areas
where pastures are not rotated to broadleaf
crops This s also the reason it was recently
classified as a restricted use pesticide by the
Environmental Protection Agency i1n the
United States (12) Personal observations
and a research study on the persistence of
picloram 1n the tropics {15) indicate that
these problems are less senous In tropical
regions
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These herbicides are very selective to
grasses However If the goal 15 a grass
legume association the hormone herbicides
may be too toxic for use in broadcast
applications Picloram s especially effective
in kilhing leguminous species Spot treat
ment or basal or cut stump applications will
help overcome this problem (2} Various
studies have evaluated the relative
tolerance of forage legumes to various
herbicides and the results of these tnials
should be followed so that the safest product
or formulation i1s used for a given legume
stand (4 21 23)

Grass weed species may also invade
tropical pasture Paspalum virgatum L. and
Andropogon bicornis L. are both able to
invade acid infertile soils A bicorrus s
certainly considered a weed swince it s
unpalatable and of very low forage quality
Uprooting bunch grasses will effectively
control them and may be more economical
than chemical control measures In some
cases (25) Mechanical or hand control of
rhizomatous or creeping weedy grasses 15
generally ineffective and requires the use of
systemic herbicides or pasture renovation

Dalapon TCA and amitrole are effective
grass killing herbicides and could be used to
spot treat small infestations of grass weeds
{22 25 26) Glyphosate 1s a new herbicide
which gives excellent control of many
perennial and annual grasses {9) It has no
soll residue and treated areas can be
reseeded within days Selective grass weed
control in grass pastures 1s not possible with
broadcast apphications i1n areas of heavy
grass weed infestawon reseeding the
pasture 1s suggested

In the establishment of grass pastures
herbicides such as atrazine simazine and
diuron may be used if vegetative cuttings are
used to seed the pasture (26) i true seeds
are used preemergence herbicide selectivi
ty 1s hmited and further research 18 needed
to find safe treatments Broadieaf weeds in
newly seeded pastures may be killed with
the yjudicious use of 2 4 Dinpostemergence
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Burning

The practice of perodically burning
pasture lands 15 widespread and has been
investigated by many workers (6 10 14 18
32) With the present environment of native
species ard acid infertile soills burming 1s
generally considered an integral part of a
pasture management program It destroys
dead rank vegetation and stimulates the
growth of succulent shoots and leaves Total
forage yield and forage quality usually
increase {24 27) Twming and frequency of
burming are important considerations and
few studies have been done to monitor these
effects on weed problems in ranges An
excellent paper by Eiten (14} reports that
established brush species and trees in the
Cerrado of Brazil are fire tolerant However
if burning 15 practiced on a two to three year
frequency the seedlings will be destroyed
before the plants become fire tolerant

Burning to clear an area for pasture
establishment in forested areas 1s also a
common practice It nds the field of much
biomass and releases stored nutrients
Often crops such as rice mawze or cassava
are planted prior to pasture establishment
These crops utihze most of the available
nutrients providing a source of food for
consumption or sale and then the pasture
species are introduced and hopefully
become the dominant vegetation Weed
contro! measures are needed in these areas
to assure that the brush does not overtake
the area again

Forage establishment

The successful establishment of In
troduced species demands effective weed
control measures Trials conducted n
several countnies (19 26 28) indicate that
mechanical land preparation 1S superior to
burring or the use of herbicides alone By
broadcasting seed on the sol surface
Ramos (25) achieved a 50% Myparrhenia
rufa (Nees) Stapf stand by cutting plowing
disking three times and fertlizing and a 90%
stand of Melinis minutifigra Beauv with the

same procedure Using dalapon or paraquat
to replace the burrning or plowing of the
existing vegetation was much less effective

This does not mean that such systems
would always fail Vicente Chandler gt a/
{31) report equally successful establishment
of Penmisetum purpureum Schumach and
Digitaria decumbens Stent with either a
prepared seedbed or a sod killed with
herticides Similarly CIAT (11) established
the legumes Centrosema pubescens Benth
and Desmodium intortum{Mill )Urb ina D
decumbens pasture by applying glyphosate
or paraquat in bands or spots and then seven
days later seeding the legumes into the
dying pasture grass If grazing 15 delayed
until the legumes are well established
grass legume mixtures can be estabhshed
in this manner Equipment could be design
ed to simuitaneously spray and plant
legumes in regions where large areas are to
be planted or hand labor 1s scarce

In forested areas the possibiities of
mechanization are reduced and hand
weeding and burning are more important in
keeping weeds in check Herbicides may
also be helpful in pasture establishment and
mamntenance in forested areas particularly
to control broadleaf weeds and brush

POTENTIAL FUTURE PROBLEMS

The savannas of the Llanos and Cerrado
regions and the forested areas of concern
are presently dominated by a stable
ecosystem of primanly native plants
Several alternatives exist to change the
productivity of the present plant com
munties (a} The introduction of legumes
into existing grass stands {b) The introduc
ton and establishment of more productive
grasses and legumes with no or mintmal
disturbance of the environment and (¢) The
complete destruction of existing vegetation
and the establishment of Introduced
species

The stability of the present ecosystems
has not been greatly disturbed by man Even
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though the current practice Inmany areas s
to graze and periodically burn the
grasslands no deliterious changes in the
anvironment have been observed However
as we modify these practices species shifts
are likely to take place and some may involve
the buildup of invading species we will
consider as weeds Certainly pursuing the
third alternative of complete vegetation
destruction on a large scale wiil set the stage
for dramatc changes Soif disturbance
hming and ferulization will create a greatly
modified environment and weeds will very
likely become serious competitors with the
newly seeded forages

Minimal environmental disturbance will
reduce the risk of this happening For
example banding fertilizer and lime will not
set the stage for widespread species shifts
but will hopefully allow the successful
establishment of ntroduced species
Similarly no wllplanting systemswil have a
much lower disruptive effect than clean
cultivation methods of pasture establish
ment or renovation Discontinuing penodic
burming may allow species (particularly
brush and trees} to establish and develop
Periodic mowing or herbicide use may be
required to keep such weeds in check

Unfortunately man continues 10 be his
own worst enemy In regard to introducing
weeds nto new regions The promotion of
wide scale plantings of grasses and legumes
in regrons of acid infertile soil will carry with
1t the risk that weeds will also be introduced
nto the region either vegetatively or as
seeds Anawarenessand prior knowledge of
the weeds common in the area of seed or
vegetative material propagation  will
forewarn us of such potential weed In
troductions

Nevertheless ranchers may be unaware
of the rnisks nvolved n bringing con
taminated propagating material into theirr
farms and unknowingly introduce weeds
into the region Weed seeds may also arrive
n the digestive system or on the skin of
cattle shipped into the area as wellas inthe
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bedding material used in the trucks to haul
cattle Aggressive educational programs
stressing preventive measures will reduce
the danger of accidental weedintroductions

An even worse situation would be the
remote possibility thatthe desired species
introduced would become a weed The
introduction of Sorghum halepense(L ) Pers
into the United States as a forage and
Rottboelita exaltata L f into Colombia serve
as vivid reminders that the mpossible
may happen Admittedly this will be less
likely 1n the acid infertile soil regions of the
tropics since few large scale agronomic
cropping systems are likely to evolve inthese
areas and 1t 1s In such systems where
pasture species can become serious weeds
Thorough evaluation in small areas under
the control of responsible persons shouldbe
the first step in introducing new species into
a region

In both the range and forest regions of acid
infertile soils relatively large areas will be
involved in the cattle production system and
the wide scale use of herbicides 1s not
considered the best alternative for weed
management and control The integration of
cultural mechanical and manual control
measures Into the overall management
program should provide sufficient weed
control in most situations The judicious use
of the right herbicide for a specific problem
apphied at the correct rate at the proper time
of weed development will be required on
occasion and should be recommended when
necessary

FUTURE NEEDS IN WEED CONTROL

Since so httle has been done to study the
importance of weeds n regions of acid
infertile so1ls the opportunities for research
and training are limitless The following
areas of weed science should be developed
by national and international organizations
concerned with these regions to the extent
that therr financial and personnel resources
aliow
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Resgearch

Pasture management

Obwviously such research has been 15 and
will continue 1o be carried out In this area It
1s \1mportant that observations be made on
how various management practices In
fluence the dwversity abundance and
species shifts of undesirable species The
effects of the frequency and duration of
grazing and burming are of special interest It
15 generally true that a wvigorous well
established pasture competes favorably
with weeds (30) and to this end weed
scientists can make valuable observations
on the management practices under evalua
tion

Weed control practicas should not be
considered separately from the manage
ment system being developed As Vicente
Chandler et a/ (31} state it 1s important to
carry out all required practices properly and
at the nght ttime As suitable pasture
management systems are developed ap
propriate weed management and control
measures must be integrated into them

Soil fertlity
Several aspects of soill fertility and weed
interactions need attention

How do changes in soil pH affect weed
species diversity and growth?

How do changes in nutrient levels affect
weed species diversity and growth?

Is there a minimum fertility level at
which forages respond favorably but
certain weed species do not?

Does banding of fertilizer reduce overall
weed infestation?

At what time of the year 15 pasture
ferulizatton most beneficial to the
forage species and least lkely to
stimulate weed growth?

These tnials should be carried out at
several sites as variations in solls climate
and weeds will cause different responses
between locations

Weed compatition

While data on weed losses in agronomic
tropical crops exist such data n tropical
pastures on fertile soils are very rare and
nonexistent In the regions of acid infertle
soills Studies should employ grazing
animals to measure losses in production
caused by vanous levels of weed infestation
Competition 15 complex and variables of soil
fertility and moisture levels chmate weed
and forage species present grazing frequen
cy and weed densities should be taken into
account when interpreting the results

The competiive ability of forages should
be determined as well Michael {20) noted
that Trifolium subterraneum L effectively
controlled the perennial broadleaf
Hypericum perforatum and a vigorous stand
of Pueraria phaseoloides Roxb (Benth )var
Javanica (Benth } Bak 1s recommended to
dominate weeds duning pasture establish
ment in Puerto Rico {31)

Woeeads and forage quality

In addition to reducing forage production
weeds affect forage quality Feeding trials
and laboratory analysis should be carried out
10 determine which weeds at what levels of
infestation and at what stage of develop
ment cause significant losses in forage
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An area related to forage quality 1s that of
toxic weed species Apparentlythere are few
toxic species in the acid infertile regions at
present (5 14) Modifications of the
ecosystem may change the situation as has
happened in Australia (20) Weed species
should be evaluated for the presence of
toxins at various umes during therr life
cycles

Weed biology

It 1s certain that very httle biological
information on growth patterns reproduc
tive methods seed dormancy soil fertility
and moisture requirements competitive
ability tolerance to fire and soil acidity etc
will be found for the inveding species on acid
infertile soils
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The utibty of such information 1s ex
emphiied by Teitzel and Abbott (29} They
observed that while the brush weed Acacra
flavescens could be controlled chemically
minor changes of soil mineral deficiencias
and the establishment of improved pastures
made herbicide application unnecessary

Weed control dunng pasture establish

ment

Means of establishing desired forage
specias free of weeds need to be thoroughly
investigated The effects of burning tillage
practices and no till planting systems on
weed infestations should be determined Itis
doubtful that soil applied herbicides would
be economical in these regions however
the identfication of selective and effective
herbicides for both grass and legume
species should be made 1n the event that
particular areas may require such
treatments

Research should be done in the areas of
herbicide leaching persistence Perhaps
compounds that rapidly break down or leach
after killing germinating weed seeds would
allow a delayed direct seeding to be safely
made several weeks after application The
relatively low OM content and the
predominance of highly weathered clay
minerals of many tropical soils reduce their
herbicide adsorptive capacity As a conse
quence the degree of selectivity of soil
applied herbicides will be less than in richer
solls and requires testing at several
locations before recommendations can be
formulated

Susceptibitity of established weeds to

herbicides

Effective treatments should be found for
the serwous weed problems Information
needed includes tme and frequency of
application in relation to season of the year
and stage of the weed s life cycle method of
application herbicide rate and formulation
effects of prior cutting or burming etc Such
data should be collected species by species
so that a systematic method to arrive at a
recommendation may be used for pastures
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that have a diwversity of weed problems as
was done by Dell and Argel (13)

Methods of herbicide application

Effective techniques for herbicide applica
tion to weeds in established pastures have
been developed The research needed in
grasslands on acid infertile soils should
focus on (a) band or spot treatment systems
for the introduction of new species into
established pastures (b) variations in nozzle
type and positioming te maximize the in
terception of folhar herbicides by the weeds
and (c) the evaluation of no tll seeders
equipped to spray herbicides

Specialized equipment such as the recyct
ing sprayer and herbicide roller should also
be tested in situations where the weeds
(especially grassy weeds) are taller than the
forage In this way normally nonselective
herbicides are made selective by
manipulating the application techmiques

Economics of herbicide use

A key factor for the rancher in deciding
which alternative to choose in establishing
and maintaining weed free stands i1s the
cost Since areas of acid infertile soils have
always been ones of low return per ha
ranchers have made few investments to
improve production As technology s
developed to ncrease productivity the
economic analysis of the alternatives
available becomes necessary

Specifically analysis should compare the
costs of herbicides to (a) thp parual or
complete replacement of machanical means
of prepaning the land for planting (b) the
manual and mechanical means of man
taining adequate weed control and (c) the
mechanical means of pasture renovation
Spray equipment and herbicide costs and
availability in remote areas should also be
taken into consideration

Weed free seed production
While complete weed control may not be
necessary in grazing lands fields used for
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the production of seed and vegetative
material for introduction in new areas must
be as weed free as possible Unlike the
situation for agronomic crop seed there are
ne critena to establish minimum tolarances
for certain common weed seeds e 01%
Amaranthus spp seed in Medicago satival..)
nor to classify other species as noxious
weeds with a zero tolerance (1 @ Agropyron
repens seed in M satwva s prohibited by law
in many areas of the United States)

Until such knowledge and enforcement
programs are available in the tropics every
effort must be made to produce and In
troduce weed free seed Limited researchto
find selective herbicides for forage legumes
has been conducted (3) Humphreys {16)
manual provides practical guidehnes for
seed production of tropical forages and
states There 15 considerable need for
cooperative work between the weed scien
tst and the pasture seed production
agronomist

Weed ingact forage interactions

Weeds are often accused of hosting
destructive iInsects and many such examples
are found in any introductory weed science
text The possible beneficial effects of the
insects found on weeds i3 8 more recent
development (1) and needs further n
vestigation For example a weed species at
non competitive levels of infestation may
repel certain destructive insects from the
forages and the complete eradication of this
weed would result in greater insect
problems in the forage

Also insects already present in an area
may help control certain weeds J M Spain
(personal communication) has observed the
white grub chiza feeding selectively and
vigorously on A bicorrnis in the Colombian
Uanos This may explain why A bicornis s

not a serious weed in that area and perhaps
the grub could be introduced into other areas
where this weed is a problem All these
aspects of weed insect forage (end perhaps
disease) interactions should be explored

Biological weed control

Most of the successful attempts at
biological weed control have occurred In
pasture and range environments They
provide the stable long term relationships
necessary for biocontrol programs to
succeed The cooperation of existing
biological weed control laboratories should
be sought to evaluate the potential of this
approach for the principal weed species In
tropical pastures

Training and education

¥ the information on weeds already
available and that generated by future
research 1S not passed on to those working in
the area of concern development will be
slowed accordingly The lack of more
interdisciplinary speciatists 1s due 1n large
part to the lack of opportunity for such
training Now interdisciplinary training 1s
available and the holistic approach to forage
management should be taken and weed
control should be an integral part of the
training experience

Many trained professionals will be re
quired to form the research and educational
network necessary for regional develop
ment The importance and principles of
weed management and control should be
incorporated into the training of forage
agronomusts and amimal scientists alike
Additonally weed scienusts should be
prepared to work 1n these regions as part of
the research teams developing appropriate
forage production and utilization systems
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