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FORAGE WEED PROBLEMS IN ACID INFERTILE TROPICAL SOILS 
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ABSTRACT 

The 1mportance of weeds '" forages of temperate zonas and fert1le reg1onsof the trop•cs 
has been long recogmzed and adequate control measures have been developed In 
trop•cal areas of ac•d mfert1le so•ls relat•vely llttle research on weeds and the1r control has 
been done Proper pastura management 1s the bas1s for any weed control system as a 
v1gorous forage competes favorably w1th most weeds The Jud•c•ous useof herbiCidas may 
be necessary to keep cenam weeds 1n check Spec1al appllcat1on techmques and 
eqUipment may be reqUired to prevent '"Jury to des•rable forages espec1ally the 
legummous spec1es Futura research on weeds '" trop•cal forages on ac•d mfert1le so1ls 
should focus on pastura management and soll fert1hty •nteract1ons w1th weeds weed 
b•ology effects ofweeds on forage y1elds and qual1ty herb•c•deeffect•veness appi1C8t1on 
pers•stence leach.ng and econom•cs weed free seed product•on and weed ensect 
forage •nteract•ons Forage agronom1sts ammal sc•enttsts ranga managers and weed 
sc•enllsts should be tra.ned 1n the pnnctples and pract1ces of weed management and 
control tn reg•ons of ac•d •nfert1le so1ls 

lf we observe the h•story of agnculture 1t 
1s probably sale to say that as man began to 
select and 1mprove those spec1es he chose 
as crops problems wnh undes1rable spec1es 
beca me more 1mponant Todaywe assoc1ate 
modern agnculture w1th mechamzed 
operattons wh1ch prepare the land fenll1ze 
and apply pes11c1des cult1vate and harvest 
an tmproved vanetv of a crop grown as a 
monoculture As we have 1mproved the 
grow1ng condtt1ons and reduced ecolog•cal 
d1versny weeds have become senous 
competttors w1th man s crops In other 
words they too have responded to an 
•m preved env1ronment a nd effecuve weed 
control methods are needed to obta1n h1gh 
y1elds 

Cur ently Assoc ate Professor of Agronomy Un vers11y 
of W1sconsm Mad1son formerly Weed Sc•ent1st 
Cent o tnternac onal de Agncultu a Trop cal Cah 
Colombia 

The ac•d mfert1le s01ls of the troptcs 
represent one of the last frontters m 
agnculture Constderable knowledge has 
been obtamed on the problems and poten 
llals of these reg1ons for agnculturalproduc 
t1on (7) Many people msututes and 
governments hope to develop producttve 
cattle management systems and llmtted 
agronomtc croppmg as well tn these reg1ons 

An awareness of the pnnc1ples relatad to 
the •nvaston of exouc spec1eSw111 allow us to 
plan accordmgly as the savannas and ram 
forests are mod•f•ed tnto more productiVa 
systems Certamly the permanent natura of 
pasturas allows us to more fully develop 
management practtces basad on ecolog1cal 
as weU as agronom1c pnnc1ples 

Th1s papar w1ll attempt to revtew the 
present sttuatton m trop1cal pastura weed 
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control speculate on futura weed problems 
and suggest areas of weed scaence research 
and trammg amportant for the productaon 
and use of forages on acad mfertale solls of 
the tropacs 

PRESENT SITUATION 

In temperate zonas and more fertlle areas 
of the tropacs much as known about the 
establashment and management of pasturas 
to keep them relat1vely weed free (8 13 17) 
but m the acad mfertale solls of the trop1cs 
such mformat10n as very hmated Thas as due 
toman s prev10usly hm1ted anterest 1n these 
regaons and to the fact that there have not 
been maJar mochfacataons m the envaran 
ment of acad mfertale so1ls to promete an 
abundance of weeds In fact QIVen the 
severely hmaung growth cond1taons almost 
any plant that surv1ves an the soals has been 
consadered a desarable specaes and not a 
weed 

Trad1t1onal Pastura Herb1c1des 

Pastura weeds are pnncapally brush and 
perenmal herbaceous broadleaf spectes 
whach are susceptible to the hormona hke 
herb1c1des 2 4 O 2 4 5 T s1lvex p1cloram 
and d1camba Combmat1ons of 2 4 O and 
2 4 5 T are perhaps the most commonly 
used products and may be applled to the 
follage to the lower part of the stems or 
trunks or as a cut stump treatment 
Pacloram as parucularly effectiVe on many 
brush spec1es and •s also u sedan combma 
tlon wllh 2 4 O or 2 4 5 T 

In temperate cllmates pacloram s long 
res•dual effect m the soll and hagh soluballty 
has hmtted 1ts agncultural use to areas 
where pasturas are not rotated to broadleaf 
crops Th1s 1s al so the reason 1t was recently 
classafaed as a restncted use pestac1de by the 
Envaronmental Protectaon Agency m the 
Umted States (12) Personal observatlons 
and a research study on the persastence of 
p1cloram m the trop1cs (15) 1nd1cate that 
these problems are less senous m trop1cal 
regaons 
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These herbacades are very selectave to 
grasses However af the goal as a grass 
legume assoc1ataon the hormona herb1cades ~ 
may be too tox1c for use m broadcast 
appl1cattons Ptcloram as espec1ally effecuve 
m kalhng legummous spectes Spot treat 
mentor basal or cut stump appltcatiOns w1ll 
help overcome th1s problem (2) Vanous 
stud1es have evaluated the relat1ve 
tolerance of forage legumes to vanous 
herb1cades and the results of these tnals 
should be followed so that the safest product 
or formulataon 1s used for a g1ven legume 
stand (4 21 23) 

Grass weed spectes may also mvade 
trop1cal pastura Paspalum Vlrgatum L and 
Andropogon b1corms L are both able to 
mvade actd mfert1le sotls A b1corms as 
certamly cons1dered a weed smce 1t 1s 
unpalatable and of very low forage quallty 
Uproottng bunch grasses wall effectavely 
control them and may be more econom1cal 
than chem1cal control measures m sorne 
cases (25) Mechamcal or hand control of 
rhazomatous or creepang weedy grasses as 
generally meffect1ve and reqUires the use of 
system1c herb1c1des or pastura renovatton 

Oalapon TCA and am1trole are effect1ve 
grass k1lllng herb1c1des and could be used to 
spot treat small 1nfestat1ons of grass weeds 
(22 25 26) Glyphosate 1s a new herb1c1de 
whach g1ves excellent control of many 
perenmal and annual grasses (9) lt has no 
soll res1due and treated areas can be 
reseeded wathm days Selecuve grass weed 
control m grass pasturas as not possable wath 
broadcast apphcataons 1 n areas of heavy 
grass weed mfestataon reseedtng the 
pastura as suggested 

In the establishment of grass pasturas 
herb1c1des such as atrazane samazane and 
da u ron m ay be u sed af vegetatave cunmgs are 
used to seed the pastura (26) 11 true seeds 

1 t 
are used preemergence herb1c1de selectavt 
ty as hmlted and further research as needed t C 
to fmd safe treatments Broadleaf weeds m 
newly seeded pasturas may be k1lled w1th 
the JUdtcaous use of 2 4 O tn postemergence 
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Bummg 

The pract1ce of pencxhcally burnmg 
pastura lands 1s wldespread and has been 
1nvest1gated by many workers 16 1 O 14 18 
32) W1th the present env~ronment of nat1ve 
specaes and ac1d anfertlle so1IS burnmg as 
generally cons1dered an Integral part of a 
pasture management program 11 destroys 
dead rank vegetat1on and st1mulates the 
growth of succulent shoots and leaves Total 
forage y1eld and forage quality usually 
mcrease 124 27) T1m1ng and frequency of 
burnmg are 1mportant cons1derat•ons and 
few studaes have been done to momtor these 
effects on weed problems 1n ranges An 
excellent paper by E1ten (14) reports that 
established brush spec1es and trees 1n the 
Cerrado of Bralll are flre toleran! However 
,¡ burn1ng 1S prac11ced on a two to three year 
frequency the seedlmgs w1ll be destroyed 
before the plants become f~re toleran! 

Burmng to clear an ares for pastura 
establishment m forestad areas as also a 
common prac11ce 1t nds the f1eld of much 
b10mass and re1eases stored nutnents 
Often crops such as nce maaze or cassava 
are plantad prior lO pasture establishment 
These crops ut11ize most of the avaliable 
nutnents prov1dmg a source of food for 
consumpt1on or sale and then the pastura 
spec1es are mtroduced and hopefully 
become the dom1nant vegetat1on Weed 
control measures are needed m these areas 
to assure that the brush does not overtake 
the area agam 

Forage establishment 

The successful establishment of m 
troduced specres demands effectiVe weed 
control measures Tnats conducted m 
severa! countnes 119 26 28) md1cate that 
mechamcal land preparataon •s supenor to 
burmng or the use of herb1c1des alone By 
broadcastmg seed on the soal surface 
Ramos 125) ach1eved a 50% Hyptlrrhema 
rufaiNees) Stapf stand by cu111ng plowmg 
d1skmg three 11mes and fertlilzmg anda 90% 
stand of Melm1s mmutlflora Beauv wath the 

same procedure Usmg dalapon or paraquat 
lo replace the burnmg or plowmg of the 
exastmg vegetat1on was much less effect1ve 

Thas does not mean that such systems 
would always fa11 V1cente Chandler er al 
131) report equallysuccessful establishment 
of Penn1setum purpureum Schumach and 
D1g1tBfiB decumbens Stent w•th e1ther a 
prepared seedbed or a sod k1lled w1th 
herb1c1des S1mliarly CIAT 111) establlshed 
the legumes Centrosema pubescens Benth 
and Desmod1um mrortumiMill ) Urb 1n a D 
decumbens pastura by apply1ng glyphosate 
or paraquat an bands or spots and then seven 
days later seedmg the legumes 1nto the 
dymg pastura grass lf graZing 1s delayed 
unt1l the legumes are well estabhshed 
grass legume m1xtures can be establlshed 
'" th1s manner EqUipment could be des1gn 
ed to s1multaneously spray and plan! 
legumes 1n reg1ons where larga areas are to 
be planted or hand labor 1s scarce 

In forestad areas the posslblil!les of 
mechamzallon are reduced and hand 
weedmg and burnmg are more amportant m 
keep1ng weeds an check HerbiCidas may 
also be helpful1n pastura establlshmentand 
mamtenance 1n forestad areas part1cularly 
to control broadleaf weeds and brush 

POTENTIAL FUTURE PROBLEMS 

The savannas of the Llanos and Cerrado 
reg1ons and the forestad areas of concern 
are presently dommated by a stable 
ecosystem of pnmanly nauve plants 
Several alternat1ves ex1st to changa the 
productav1ty of the present plant com 
mun1ues (a) The mtroductaon of legumes 
mto ex1stmg grass stands (b) The mtroduc 
uon and establishment of more product1ve 
grasses and legumes w1th no or m1ntmal 
d1sturbance of the env1ronment and (e) The 
complete destrucuon of ex1stmg vegetat1on 
and the establishment of mtroduced 
spec1es 

The staballty of the present ecosystems 
has not been greatly d1sturbed by man Even 
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though the current pract1ce m many areas 1s 
to graze and penod1cally burn the 
grasslands no dehtenous changas m the 
env•ronment have been observad However 
as we mod1fy these practicas spec1es sh•fts 
are l1kely to taka place and somemay mvolve 
the bUIIdup of mvadmg spec1es we w1ll 
cons1der as weeds Certamly pursu1ng tha 
th1rd alternattva of complete vegetat10n 
destrucuon on a larga scala w1ll set the stage 
for dramauc changas S01l dtsturbance 
llmmg and fert1llzauon w1ll create a greatly 
mod1f1ed env1ronment and weeds w1ll very 
llkely become senous compet1tors w1th the 
newly seeded forages 

M1mmal emnronmental d1sturbance wlll 
reduce t he nsk of th1s happenmg For 
example bandmg fert1llzer and hme w1ll not 
set the stage for w1despread spec1es sh1fts 
but w1ll hopefully allow the successful 
establishment of mtroduced spec1es 
S1mllarly no ull plantmg systems wlll ha ve a 
much lower d1srupt1Ve etfect than clean 
cult1vat1on methods of pastura estabhsh 
ment or renovat1on D•scontmumg penod1c 
burmng may allow spectes {part1cularly 
brush and trees) to estabhsh and develop 
Penochc mow1ng or herb1ctde use may be 
reqUired to keep such weeds 1n check 

Unfortunately man contmues to be hes 
own worst enemy 1n regard to mtroducmg 
weeds 1nto new regeons The promouon of 
w1de scale plant1ngsof grasses and legumes 
1n regtons of ac1d mferttle s01l wtll carryw•th 
1t the nsk that weeds wlll also be mtroduced 
mto the reg10n e1ther vegetat1vely or as 
seeds An awareness and pnor knowledge of 
the weeds common m the area of seed or 
vegetat1ve matenal propagauon w1ll 
forewarn us of such potent•al weed 1 n 
trOdUCtiOnS 

Nevertheless ranchers may be unaware 
of the nsks mvolved m bnngmg con 
tammated propagatmg matenal tnto the1r 
farms and unknowtngly mtroduce weeds 
mto the reg1on Wead seeds m ay al so arnve 
m the d1gest1ve system or on the skm of 
cattle sh1pped mto the area as well as m the 
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beddmg matenal used 1n the trucks to haul 
cattle Aggresstve educat•onal programs 
stressmg prevenuve measures w1ll reduce 
the danger of accidental weed 1ntroduct•ons 

An even worse s1tuat1on would be the 
re mote posstb1l1ty that the destred spec1es 
mtroduced would become a waed Tha 
mtroducuon of Sorghum halepense (L) Pers 
mto tha Untted Statas as a forage and 
Rottboellta exaltata L t mto Colombia serve 
as v1v1d remmders that the 1mposs•ble 
may happen Admlltedly th1s w1ll be less 
llkely tn the ac1d mfert1le so1l regeons of the 
trop1cs stnce few large scale agronom1c 
cropptnQ systems are hkely to evolve tn these 
areas and 1t 1s m such systems where 
pastura spec1es can become senous weeds 
lhorough evaluat1on m small areas under 
the control of respons1ble persons should be 
the ftrst step m 1ntroducmg new spectes mto 
a reg1on 

In both the range and lores! reg1ons of ac1d 
tnfertlle so1ls relattvely larga areas w111 be 
mvolved tn the cattle product1on system and 
the w1de scale use of herb1c1des 1s not 
cons1dered the best alternattve for weed 
management and control The mtegrat10n of 
cultural mechan•cal and manual control 
measures 1nto the ovarall management 
program should prov1de sufftctent weed 
control m most snuauons The JUdtcaous use 
of the rtght herbac1de for a spectfec problem 
applted at the correct rate at the proper ttme 
of weed development wlll be reqUired on 
occas1on and should be recommended when 
necessary 

FUTURE NEEDS IN WEED CONTROL 

Smce so httle has been done lo study the 
1mportance of weeds m reg1ons of ac1d 
mfert1le satis the opportunJtleS for research 
and tratmng are ltm1tless The followmg 
areas of weed sc1ence should be developed 
by nattonal and mternat1onal orgamzat1ons 
concarned w1th these ragtons to the extent 
that thelr fmanctal and parsonnel resources 
allow 



Research 

Pastura management 
Obvoously such research has been os and 

wtll conttnue to be cerned out tn thts ares lt 
os omportant that observatoons be made on 
how vanous management practtces tn 
fluence the doversoty abundance and 
specoes shofts of undesorable specoes The 
effects of the frequency and duratoon of 
grazong and burnong areofspecoalonterest lt 
os generally true that a vogorous well 
estabhshed pasture competes favorably 
woth weeds (30) and to thos end weed 
sctenttsts can make valuable observattons 
on the management practJces under evalua 
tton 

Weed control practoces should not be 
consodered separately from the manage 
ment system beong developed As Vicente 
Chandler ara/ (31) state lt os omportant to 
carry out all requored practoces properly and 
at the roght tome As suotable pasture 
management systems are developed ap 
proprtate weed management and control 
measures must be ontegrated onto them 

Sollfertollty 
Several aspects of sool fertohty and weed 

•nteracttons need anentton 

How do changes on sool pH affect weed 
specoes doversoty and growth? 
How do changas on nutroent levels affect 
weed specoes doversoty a nd g rowth 7 
ls there a monomum fertohty level at 
whoch forages respond favorably but 
cenam weed spectes do not7 
Does bandong of fertohzer reduce overall 
weed onfestatoon? 
At what tome of the year os pastura 
fertohzatoon most benefocoal to the 
forage specoes and least hkely to 
stomulate weed growth? 

These troals should be corroed out at 
several sttes as vanattons m sotls cllmate 
and weeds wlll cause dtfferent responses 
between locattons 

Weed competotJon 
Whlle data on weed losses tn agronomtc 

tropocal crops exost such data on tropocal 
pasturas on fertlle soals are verv rare and 
nonextstent tn the regtons of actd tnfertlle 
sools Studoes should employ grazong 
ammals to measure losses m productton 
ca u sed by varoous levels of weed onfestatoon 
Competotoon os complex and varoables of sool 
fertohty and moosture levels chmate weed 
and forage spectespresent graztng frequen 
cy and weed densotoes should be token onto 
account when .nterpretmg the results 

The competotove abohty of forages should 
be determoned as well Mochael (20) noted 
that Tnfoi/Um subterrsnaum L effectovely 
controlled the perennoal broadleaf 
Hypertcum perforatum anda v1gorous stand 
of Puersns phsseo/o1des Roxb (Benth )var 
Javanoca (Benth ) Bak os recommended to 
domonate weeds durong pastura establosh 
ment on Puerto Aoco (31) 

Weeds and forage quahty 
In addotoon to reducong forage productoon 

weeds affect forage quahty Feedong troals 
and laboratory analysos should be carroed out 
to determone whoch weeds at whatlevels of 
onfestatoon and at what stage of develop 
ment cause sognofocant losses on forage 
qualoty 

An area relatad to forage qualoty os that of 
toxoc weed specoes Apparently there are few 
tox1c spec1es 1n the ac1d 1nfertlle reg1ons at 
present (5 14) Modofocatoons of the 
ecosystem may changa the s1tuat1on as has 
happened on Australia (20) Weed specoes 
should be evaluated for the presence of 
toxms at vanous times dunng the1r llfe 
cycles 

Weed boology 
lt os certaon that very lonle boologocal 

mformat1on on growth panerns reproduc 
tove methods seed dormancy sool fertoloty 
and mo1sture reqUirements compet1t1ve 
ab1llty tolerance to f1re and so•l ac1d1ty etc 
woll be found for the onvadong specoes on acod 
1nfert1le SOIIS 
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The ut1hty of such rnformat10n rs ex 
emphf1ed by Tel!zel and Abbon (29) They 
observad that while the brush weed Acsc1B 
flavescens could be controlled chemtcally 
mtnor changas of sotl mtneral defrcrencres 
and the establishment of 1mproved pasturas 
made herb1crde apphcat1on unnecessary 

Weed control dunng pastura estabhsh 
ment 
Means of estabhsh'"g des~red forage 

spec1es free ofweeds need to be thoroughly 
'"vest1gated The effects of burn'"g t1llage 
pract1ces and no t1ll plantmg systems on 
weed mfestatrons should be determmed lt rs 
doubtful that s01l apphed herb1c1des would 
be econom1cal 1n these regtons however 
the ldentlftcatton of selecttve and effecttve 
herb1c1des for both grass and legume 
spec1es should be made 1n the event that 
particular areas may requtre such 
treatments 

Research should be done 1n the areas of 
herb1c1de leach1ng pers1stence Perhaps 
compounds that rap1dly break down or leach 
alter k1lhng germ¡nat1ng weed seeds would 
allow a delayed dlfect seed¡ng to be safely 
made severa! weeks after appflcat10n The 
relat1vely low OM content and the 
predom¡nance of h1ghly weathered clay 
mmerals of many troptcal sotls reduce thetr 
herb1c1de adsorpttve capac1ty As a cense 
quence the degree of select1v1ty of soil 
apphed herb1c1des will be less than 1n ncher 
sotls and requtres testrng at severa! 
locauons before recommendattons can be 
formulated 

Susceptibdlty of estebhshed weeds to 
herb1c1des 
Effect1ve treatments should be found for 

the senous weed problems lnformat1on 
needed mcludes ume and frequency of 
apphcatron m relat1on to season of the year 
and stage of the weed s hfe cycle method of 
apphcatron herb1c1de rate and formulauon 
effects of pnor cuttmg or burnmg etc Such 
data Should be collected SpBCIBS by SpBCIBS 
so that a systemat1c method to arnve at a 
recommendat1on may be used for pasturas 
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that have a d1vers1ty of weed problems as 
was done by Ooll and Argel ( 13) 

Methods of herbiCida apphcat1on 
Effect1ve techn1ques for herb1c1de apphca 

t1on to weeds m estabhshed pasturas have 
been developed The research needed '" 
grasslands on ac1d ¡nfen1le so1ls should 
focus on (a) band or spot treatment systems 
for the mtroducuon of new spec1es mto 
estabhshed pestures (b) vanat1ons 1n nozzle 
type and postt1omng to max1m1ze the m 
tercept1on of follar herb1c1des by the weeds 
and (e) the evalua!IOn of no t1ll seeders 
equ1pped to spray herb1c1des 

Spec1ahzed equ1pment such as the recycl 
'"9 sprayer and herb1c1de roller should also 
be testad 1n sttuat1ons where the weeds 
(espec1ally grassy weeds) are taller than the 
forage In th1s way normally nonselect1ve 
herb1c1des are made select1ve by 
mampulat1ng the apphcat1on techmques 

Econom1cs of herbiCida use 
A key factor for the rancher '" dec1d¡ng 

whtch alternat1ve to choose m estabhshmg 
and mamtamtng weed free stands 1s the 
cost Smce areas of ac1d mfert1le sotls have 
always been ones of low return per ha 
ranchers have made few tnvestments to 
1mprove product1on As technology IS 
developed to tncrease product•v•ty the 
economrc analys1s of the alternattves 
ava1lable becomes necessary 

Spec1f1cally analys1s should compare the 
costs of herb1c1des to (a) thp pan1al or 
complete replacement of mechan1cal means 
of prepanng the land for plant¡ng (b) the 
manual and mechamcal means of mam 
ta'"'"Q adequate weed control and (e) the 
mechan1cal means of pastura renovat1on 
Spray equtpment and herb1C1de costs and 
avatlab1hty tn remota areas should also be 
taken mto consrderat1on 

Weed free seed product1on 
Whtle complete weed control may not be 

necessary m graztng lands f1elds usad for 
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the product1on of seed and vegetat1ve 
matenal for mtroduct1on 1n new oreas must 
be as weed free as poss1ble Unhke the 
sJtuat•on for agronom•c crop seed there are 
no entena to establ1sh m1n1mum tolerances 
for cena m common weed seeds (1 e O 1% 
Amsrsnrhus spp seed 1n Msd1csgo ssttvs L) 
nor to class1fy other spec1es as nox1ous 
weeds w1th a zero tolerance (1 e Agropyron 
repens seed 1n M sst1vs 1s proh1blted by law 
1n many areas of the Umted States) 

Untll such knowledge and enforcement 
programs are ava1lable 1n the trop1cs every 
effon must be made lo produce and 1n 
troduce weed free seed um1ted research to 
f1nd select1ve herb1c1des for forage legumes 
has been conducted (3) Humphreys (16) 
manual prov1des pract1cal gu1dehnes for 
seed product10n of trop1cal forages and 
states There 1s cons1derable need for 
cooperatiVO work between the weed sc1en 
t1st and the pastura seed product1on 
agronom1st 

Weed 1naact forage interactlons 
Weeds are often accused of hostmg 

destructivo .nsects and many such examples 
are found 1n any 1ntroductory weed sc•ence 
text The poss1ble benef1c1al effects of the 
msects found on weeds ts a more recent 
development (1) and needs funher 1n 
vest1g&t1on For example a weed spec1es at 
non compet111ve levels of mfestat1on may 
repel certam destructiVO msects from the 
forages and the complete eradlc&tlon of th1s 
weed would result 1n greater msect 
problems 1n the forage 

Also tnsects already present m an ares 
may help control cena1n weeds J M Spam 
(personal commun1c&t1on) has observad the 
whlte grub ch1za feed1ng select1vely and 
Vlgorously on A b1cornts m the Colomb1an 
Uanos Th1s may expla1n why A b1corms IS 

not a senous weed 1n that ares and perhaps 
the grub could be mtroduced mto other areas 
where th1s weed 1s a problem All these 
aspects of weed msect forage (and perhaps 
d1sease) mteract1ons should be explorad 

Biolog1cal weed control 
Most of the successful attempts at 

b1olog1cal weed control hove occurred 1n 
pastura and rango env1ronments They 
prov1de the stable long term relat1onsh1ps 
necessary for b1ocontrol programs to 
succeed The cooperat1on of ex1s11ng 
b1olog1cal weed control laboratones should 
be sought to evaluate the poten11al of th1s 
approach for the prmc1pal weed spec1es 1n 
trop1cal pasturas 

Tra1n1ng and educat1on 

tf the tnformatton on weeds already 
ava1lable and that generated by futura 
research 1s not passed on tothose workmg 1n 
the orea of concern development w1ll be 
slowed accordmgly The lack of more 
mterdtsctpllnary spectallsts 1s due tn larga 
pan to the lack of opponun1ty for such 
trammg Now mterdtsctpllnary trammg IS 

ava1lable and the hollst1c approach to forage 
management should be token and weed 
control should be an 1ntegral pan of the 
tratmng expenence 

Many tremed profess1onals w1ll be re 
qu~red to form the research and educat1onal 
network necessary for reg1ona1 develop 
ment The tmportance and pnnctples of 
weed management and control should be 
mcorporated mto the tratmng of forage 
agronomtsts and ammal sctenttsts ahke 
Add1t10nally weed sc1en11sts should be 
preparad to work 1n these reg1ons as pan of 
the research teams developmg appropnate 
forage productton and uttllzatton systems 

LITERATURE CITED 

Alllen M A A van Schoonhoven and J Doll 1977 The ecolog1cal role of weeds 1n 

266 



2 

3 

msect pest management systems a rev1ew lllustrated by bean (Phasaolus vu/garts) 
croppmg systems PANS 23 195 205 

Argel P y J Doll 1976 Control de arbustos en potreros Resumen de cuatro anos de 
1nves11gac1ón Rev1sta Comalf1 (Colombia) 3 38 58 

__ J Doll y W l'ledrah1ta 1975 Control de malezas en las legum1noses 
forra1eras Rev1sta Comalf1 (Colombla)2 212 221 

4 Ba1ley D R 1970 Weedklllers for trop1cal pasturas PANS 16 348 353 

5 Blohm H 1962 P01sonous plants of Venezuela Harvard Un1vers1ty Press Cambndge 
Massachussets 136p 

6 Blydenstem J 1967 Trop1cal savanna vegetaiiOn of the Llanos of Colomb1a Ecology 
48 1 15 

7 Bornem1sza E y A. Alvarado (ed ) 1975 ManeJo de suelos en la Aménca tropical 
North Carolina State Umvers1ty Ral .. gh U S A 582p 

8 Bovey R 1977 Response of selected woody plants 1n the Umted States lo herb1c1des 
Umted States Department of Agnculture Agncultural Handbook no 493 101p 

9 Ca macho A J P Argel y J Doll 1974 Control de grama lote (Paspalum fascJcularum) 
con dala pon y ghfosato y establecimiento del pasto Par á (8rach1arta mutJca) Revista 
Comalf1 (Colombla)1 176 184 

10 Campbell R S 1960 Use of f1re m grassland management In Workmg Party on 
Pastura and Fodder Development m Trop1cal Amanea FAO 

11 Centro lnternallonal de Agncultura Trop1cal 1976 Annual Report 1975 CIAT Cah 
Colombia p A 19 

12 Costle D 1978 RegulaiiOns for the enforcement of the federal1nsect1C1de fung1C1de 
and roden11c1de act Pest1C1de use restnct1ons Federal Reg1ster 43(28)5788 5791 

13 Doll J D y P Argel 1976 Gula práct1ca para el control de malezas en potreros Sene 
ES 22 CIAT Cali Colomb1a 30p 

14 E1ten G 1972 The cerrado vegetaiiOn of BraZII Botamcal Rev1ew 38 201 341 

15 Gomez C y G R1veros 1975 Res1duahdad de p1cloram en suelos del Valle del R1o 
Smu Rev1sta Comalf1 (Colombia) 2 11 O 128 

16 Humphreys L R 1975 Trop1cal pastura seed product1on FAO pubhcat1on 
AGP PFC/20 Rome 116 p 

17 Jennmgs V and R Fawcett 1976 Weed control m small gra1ns pasturesand legume 
forages lowa Stata Umvers1ty Bulletm PM 601 A. 4 p 

18 Lemon P C 1968 Effects of f1re on an Afncan plateau grassland Ecology 49 316 
322 

266 

J 

• J 



19 Lowe K F 1972 Methods of establishment of legumes onto natove pastures 
Proceedongs Tropocal Grasslands Socoety of Australia 6 246 249 

•e 20 Mochael PW 1970 Weedsofgrasslands lnR M Moore(ed )AustraloanGrasslands 
~ Australlan Natoonal U noversoty Press 455p 

• 

' 
~ 

21 Morales L y E Polo 1973 Susceptobolldad de legumonosas tropocales a herbocodas 
Resumenes V Semonaroo Comalfo Bogotá Colombos p 60 62 

22 __ D Vargas y C Romero 1973 Control de malezas de hoja angosta en potrero~ 
de cloma cálido ICA Informa Instituto Colomboano Agropecuaroo Bogotá Colombos 
4p 

23 Nocholls D F D L Plucknen and LC Burroll 1973 Effect of herbocodes on omproved 
tropocal pasture legumes and grasses Proceedongs IV Asoan Pacofoc Weed Scoence 
Socoety p 55 65 

24 Norman M J T 1963 The short term effects of tome and frequency of burnong on 
natove pastures at Katherone NT Australlan Journal of Experomental Agroculture and 
Anomal Husbandry 3 26 29 

25 Ramos N A 1971 Informe Anual de Labores lnstotuto Colomboano Agropecuaroo 
Regoonal 8 Programa de Fosoologfa Vegetal Bogotá Colombos 26p 

26 __ 1972 lnformeAnualdelabores lnstotutoColomboanoAgropacuaroo Regoonal 
8 Programa de Fosoologfa Vegetal Bogotá Colombos 53p 

27 San José J J and E Medona 1975 Effects of fore on organoc matter productoon and 
water balance on a tropocal savanna p 251 263 In Tropocal Ecologocal Systems 
Spronger Verlag New York 

28 Santhorasegaram K 1974 Manejo de praderas de legumonosas y gramlneas én un 
ecosostema de selva lluvoosa tropo cal en Peru p 445 464 In E Bornemosza y Alvarado 
(ed ) Manejo de Suelos en la Améroca Tropocal North Carolina State Unoversoty 
Raleogh U S A 

29 Teotzel J K and R A Abbott 1974 Beef canle pasturas on the wet tropocs IV 
Management of establlshed pasturas Queensland Agrocultural Journal1 00 204 21 O 

30 Voncente Chandler J el al 1953 The management and utollzatoon of the forage crops 
of Puerto Aoco Agrocultural Experomental Statoon Bulleton 116 90p 

31 -- el al 1964 The ontensove management of tropocal forages on Puerto Aoco 
Agrocultural Experomental Statoon Bulleton 187 152p 

32 Whyte RO 1974 Tropocal grazong lands Communotoes and constotuent specoes Dr 
W Junk Publlshers The Hague Netherlands 222p 

287 


