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ABSTRACT

Ragweed parthenium has achieved maior weed stalus in India and Auslralia wilhin lhe past lew

decades. In the continental USA (48 contiguous stales), ragweed parlhenium is nol a maior weed

despite close proximity to its native range. We provide ralionale lor why ragweed parlhenium is not

a maior weed In the USA. Unlavorable temperate climatic condil ions, exlensive use ol herbrcides,
ti l lage and cultrvalion praciices, and competit ion lrom other aggressive weeds may have reslncted
recruitmenl and survival ol ragweed parthenium in the USA Several weed surveys provide evidence
lhal ragweed parthenium is nol a major weed in USA al the presenl lrme.
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INTROOUCTION

Ragweed parthenru m \ P arlhen iu m h y st e ro phorus

L )rs an annual herb of neotropical origrn lhal now has
pantropical distribution (Evans, 1997). lt has sp.ead
throughoul Southern USA, Mexico, the Caribbean,
Brazrl. Taiwan, Chrna, Ethiopia, India, and Australia
This weed adversely allects crop prociuclion. animal
husbandry. human health, and biodiversity. Ragweed
parlhenium reproduces by seed and can complete
several l i le cycles annually lt is a proli l ic seed producer

wilh up to 30,000 seed per planl (Navie el al.,2OO4l.
The seed is easily spread by produce, vehicles. larm
machinery, animals. and waler. l l  infested almost all
t ield crops, pastures, waslelands, yards, lencerows,
and r igh l -o l -ways .  Rap id  inc rease in  popu la t ions

lollowing init ialestablishmenl is mainly due to its proli l ic

seed production. Ragweed parlhenium has achieved
maior weed status in India and Australia within the pasl

lew decades and is based mainly on i ls invasiveness.
In lhe USA, however, ragweed parthenrum has not

achieved a major weed status despite close proximily

to its geographic cenler ol origin (lropical America)
Not much has been written aboul thas weed in Weed

Science and Weed Technology iournals published by
Weed Science Society ol America. Seven ol eight
recenl publications in lhese journals are lrom Ethiopia,
India. and Mexico. This report is an attempt to provide
ralionale lor reasons that ragweed parthenrum has not
become a major weed in the continental USA.

Cl imate  and d is t r ibu t ion

conlinental usA is located belween aboul 25!N
and 50eN la t r tude.  Wea lher  rs  mos l ly  lempera le .  bu l
t rop ica l  o .  semr l rop ica l  in  F lo r ida  and southern
Cal i lo rn ia  and Texas  Weather  var ies  wrde lv  l rom

coasllo-coasl. Summers are hot and hunrid tn the
plarns and soulhern stales. whrie the soulhwesl ts even
hotler. bul drv Endless summers are lhe lrademark ol
soulhern Cali lornia. whrle in lhe Pacitic norlhwest and
New England states, summers are warm (some say
hot), but ollen cooler with pleasant evenrng conditions
\ryinters in the norlh, norlheast. and in lhe weslern

mountains and plains slales are ollen quile cold wtlh
pro longed l reez ing  cond i l ions .  Heavy  snows are

common place in lhese regions

Ragweed parthenium is drslribuied irom soulh
( F l o r i d a )  t o  n o r l h  ( M i c h i g a n )  a n d  l r o m  e a s l
(Massachuse l ts )  lo  wes l  (Texas) .  l l  i s  no t  wrde ly

distributed or common in the nortlrern USA. allhough
presence has h'€: . ionlirmed. We speculate that i l

may be an occasional weed as a result ol spread
thorough veh icu la r  l ra l l i c .  However .  r l  rs  more

commonly present in certain counties in southern

states especially in Florida and Texas (between 25eN

and 30eN lalitude). Nevertheless, rt is not an ubrqurlous
weed in lhe Southern USA. Summer lemperalures
(July mean) decrease lrom 27eC in Florida and Texas

to  200C in  Massachuse l ts  and Mich igan w in le r

temperatures (December mean) decr"ut" 116rn = 14aC
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in Florida and Texas to = -4sC in Massachusens and
Michigan. Untavorable temperate climatic conditions
may have restricled spread and survival ol ragweed
parlhenium in the USA

Flagweed par lhen ium is  a  summer  annua l ,

normally germinates In spring and early summer,
produces flowers and seed, and dies in lall Ragweed

parlhenium is temperature-sensitive. 9rows vigorously

during the summer monlhs compared with winter
months in lndia (Pandey et al.,2OO3l. Seeds buried in

soil remain viable lor more lhan 2 vears, but seeds on
lhe soilsurlace may not be viable longer than 6 months
(Nav ie  e l  a / .  1998) .  Harsh  w in le r  cond i l ions  w i l l

exacerbate  seed decay .  Ragweed par thenaum
germination was the greatesl at 25-30eC /15-2OeC dayl
n igh t  lempera tures  (Pandey and Dubey 1988) .  l l
germrnales In severall lushes during growing season
However, it is unlikely that ragweed parlhenium can
complete more than one li le-cycie In a growing season
in mosl parls ol USA with the exceplion of Florida and
Texas In Mississippi, we have observed lhe maiority
of the ragweed parthenium populalrons on the edges
ol row croo production, around barn lots, near tarm
equtpment and storage areas, In poorly marntarned
lawns. and along roadsides and railroads.

Herb ic ides

The era ol chemical weed conlrol began wrth the

Introduction o12.4-D In mid-1940s. Since lhen a wide

array ol herbacides were developed thal were more

soecitac and more aclive lhan ihe herbicides ol the

1940 s New herbrcrde research and development atler

the  1940s s ta r led  w i th  lhe  auxrnrc  phenoxy  acrds

lollowed by lhe photosynthesis-inhibil ing phenylurea

and s-lraazine compounds, bleachers (e g , amrlrole.

nodlurazon, clomazone). desiccanls (e.9.. paraqual),

and an  ever  g rowing  number  o l  new s l ruc lu res .

Currently. over 270 herbicides with ditfering modes ol

actaon at 23 ditlerent primary (molecular) target siles

are on the markel. Although use of each herbicide is

limiled to a specific situation, herbicides have greatly

expanded preemergence and postemergence weed

control options in both crop and nonc,op lands. lt is

now ditlicult to imagine crop production (excepi organic
larming) without the use ol herbicides in the USA.
Herbicides provide cost-etlective. t imely weed control.

and have helped farmers become haghly productive

and economicallY viable.

Several herbicides used in agricultural and non-
agricultural weed managemenl provlde vanous levels

ol ragweed parthenium control. For example. atrazine.
f lumioxaz in .  lomesa len ,  l rnuron ,  met f lbuzrn .  and

o x y t l u o r l e n  a p p l i e d  p r e e m e r g e n c e  a n d  2 . 4 - 0 .

ac i l luor len .  ben lazon,  ch lo r imuron.  c lomazone,

fomesafen ,  g lu los ina te ,  g lyphosa le ,  ha losu l fu ron ,

imazaqu in ,  MSMA.  and t r i f loxysu l lu ron  app l ied
poslemergence provide over 80o/o controlol ragweed
par thenaum.  Pos temergence cont ro l  o l  ragweed
parthenium al rosette and boll ing stage growing in an
uncultivated land near Stonevil le, MS is presented in

Table ' l  Control ol ragweed parthenium was lower al

bo l l ing  s tage compared w i lh  rose t le  s lage.  Eo lh
preemergence and poslemergence herbicides are
commonly used to control broad-speclrum ol weeds
in mosl crops in the USA ll is not uncommon lor a
la.mer lo apply three to seven herbacides in a crop.
Extensive use ol herbicides in bolh croo and noncroo
weed managemenl seemed to have played a major
role in reslricl ing recruilment and survival of ragweed

oarlhenium in the USA.

Til lage and cultivation

Til laqe is used to prepare a seedbed, remedy
compaction. Incorporate lertiftzers and herbrcrdes, and
c o n l r o l  w e e d s  T i l l a g e  o p e r a t i o n s  a r e  u s u a l l y
pedormed eilher in lhe fall fallowing harvest or early
spring. In any case, t i l lage in lhe lall can bury malure
weeds and prevenuminimize seed set and ti l lage in
the spring can kil l  large populalion of emerged weeds

belore crop planting. Inter-row cull ivation is oflen used
rn  row crops  to  complemenl  herb ic ides .  Banded
herbicide applicalion over crop row combined wilh
Inler.row cullrvatton ts anolher commbn oraclrce used
to ellectively manage weeds in row crops. Cultivalion
can control the weeds escaprng herbicade. These

mechanical disturbances may also have reduced
spread polential of ragweed parlhenium.

Transgenic crops
Glyphosale- and glulosinate'resis lant corn.

collon. and soybean were inlroduced in mid 1990s.
Farmers in lhe USA have rapidly adopted GR crops.
planting about 87% of soybean.6l?; of cotton. and
260/o ol maize hectares to GFI varielies in 2005 (htto./

/usda.mannlib cornell.edu/reports/nassr/field/pcp-bba/
ac190605.pdl.). Consequently, use of glyphosate and
glutosinate has increased dramatically within crops and
both herbicides are active on ragweed parthenaum.
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rable 1: Ragweed patlhenium contrct 3 weeks alter postemeryence apptication ol herbicdes at
Stoneville, MS Herbtades were applied on May 18, 2OOS to rosette plants and June 6. 2OOS to
bolted ( owering) plants. Contrct was visua y estimated.

Control

Herbicide Rate Rosette Bolted

/ha (ae or  a i ) "/"

Glyphosate

Glulosinate

Chloflmuron

MSMA

2.4 .O

Halosulluron

Bromoxynil

Basagfan

Acil louden

Paraqual

Tril loxysulluron

Clomazone

Alrazrne

Flumroxazin

LsD (0 5)

840
410

t 3

1 1 2 0

806
70

560
1120

560
11?O

8
1400
2240

90

93

93
95

90
89

82

58
3r
26
24

25

95
90
40

55

55
46

36
4 5
I J

80
73
43
r 8
7

Competit ion f rom other native and invasive
weeds

All lorms ot disturbance (whether physical and
chemica l )  resu l l  in  surv iva l  and se lec t ion  o l  bes l
adapled weeds. In the USA. lhere are a large number
ol weeds thal compete with ragweed parthenium lor
resources and space. Ragweed parthenium could be
a weak comoetitor comoared to olher nalive and non-
native invasive weeds. Examples are iohnsongrass
(Sorghum ha lepense l .  cogongrass  (  lmpera t  a
cylindrical, barnyardgrass (Echinochloa crus-ga i),
morningglories (lpomoea spp. and Jacquemontia
l a m n it ol ial, common cocklebur (Xanth i u m st ruma i u ml.
sesban ia  lSenna ob lus i fo l ia ) ,  hemp sesban ia

\Sesbania exallata). giant ragweed (A mbrosia trilidal,
ptgweeds (Amranthus spp. ) and many other weeds that
a.e lrsled as major cropland and non-cropland weeds
ol lhe USA by Bryson (2OO3) Many ol lhese weeds
grow lall. are tolerant lo shade and drought, reproduce
asexually. and have adapled lo local environmental
condil ions.

Federal  and severa l  s tate author i l ies have
identilied noxious (regulated or identilied by law as
being undesirable, troublesome. and diiticull lo control)
and invasive weeds and a list and photos ol many ol
these are avaalable al Invasive and Exotic Species ol
Norlh America (www.invasive.org). Federal noxious
weed lisl of the USA (Federal Noxious Weed Acl ol
1974 and updated in the Planl Prolection Acl ol 20C0
at www.aphis.gov) contains 77 species. There are 378
species lisled as noxious and invasiv€ weeds by
various states wilhin the USA. The number ol species
per list ranges lrom 1 in Louisaana to 1 l4 species in
Florida. Ragweed parthenium is nol on any ol these
lists.

Weed surveys

The Southern Weed Science Societv  has
c o n d u c t e d  a n  a n n u a l  s u r v e y  o l  l h e  1 0  m o s l
troublesome weeds in corn, cotton, peanuts, rice,
soybeans, sorghum, small grains, pastures, lurls l.uits,
ornamenta ls ,  and vegetables lor  each o l  the 13
participating southern stales since 1971 Ragweed
parthenium was among the t0 mosl troublesome
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weeds in vegetables and pastures In Texas In 1976.

I 979. 1983 and in vegetables in Florida tn 1999 (SWSS

1 9 7 6 ,  1 9 7 9 .  1 9 8 3 .  1 9 9 9 )  A  M i s s i s s i p p i  s u r v e y

conducled In 2000 on 192 selected soybean lields

lisled 68 weedy species, but nol ragweed parthenium

(Fankins el a,. 2005). These surveys provrde luriher

evidence that ragweed pa(henium ts nol a malor weed

in  USA The reason lo t  occas iona l  p resence in

vegetable and paslures in Texas and Florrda could be

due lo the lack ol cull ivation and lewer herbicide

apolicatrons than In row crop ploduclion systems.
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