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Summary 

Povert l' weed (Iva axillaris Pursh), a 
native of North America has been 
recorded at several locati ons in Vic· 
toria and South Australia since the fi rs t 
record in 1926, The largest infestation, 
at Quambat ook in Victo ria, covers 
about 60 ha in two main areas. 

Three trials to eva luate herbicides 
fo r controlling the weed commenced in 
198 1 and were conti nued fo r 3 years. 
Complete control fo r this period was 
obtained by high-volume spot sprays 
of elopyralid at 0.3% and pieloraml 
2,4-0 at 0.210.8 "10. Piclo raml2 ,4-0 al 
0.110.4% , piclor. ml2,4,5-T al 0.051 
0.2%, dicamba al 0,8% and glypho
sate a t 0.72% gave co mplete conlrol 
I'or I or 2 years and a very high level 
o f conlrol for 3 yea rs. Boom spray 
a l)plic. tions o f picloraml2,4-0 at 1.01 
4.0 kg h. · ' , clo pyralid a t 3.0 kg ha" 
a nd 2,4-D amine a t 10 kg ha" gave 
alm osl 100% conlrol aft er 3 years, 
while dieam ba al 8 .0 kg ha", 
piclor.ml2 ,4-D a t 0,75 / 3 .0 kg ha" 
and glyphosate al 3.6 kg h. -' were 
slightly less effecli ve. 

Introduction 

Poveny weed (Iva axil/or is Pursh) is a 
spring- and summer-growing herbace
OliS Composit e with an extensive 
perennial roOI system of both deep vcr
I ica l and creeping horizontal roots 
rrom which new shools arise each 
spring. Indi vidual shoots, which arc up 
to about 35 cm high, may be single 
unbranched Siems, or bushy wit h 
many Siems coming o ff the main axi s 
just above ground level (Figure I). The 
flower head s are small «5 mm 
across), greenish and solitary on short, 
drooping peduncles from the axi ls of 
the upper leaves. Flower heads contain 
bOlh staminate and pistillate floret s. 

and clay loams o r saline soils (Best 
1975; Robbins el al. 1951). Two 
subspecies plus intermediates are 
recognized (Bassell el al. 1962): ssp. 
axil/oris predo minates in Canada 
where it occurs only cast of the Con
tinental Divide in the Canadian prairies 
and south ward as far as Colorado; ssp. 
rObl/Slior predominates in the U.S.A., 
being found mainl y west of the Con
tinental Di vide from British Columbia 
to New Mexico, and ea lward 10 South 
DakOta. 

Poverty weed spreads mainly by the 
outwa rd growth of its roOi system and 
by spro uting from root frag ments 
transported during cultivat ion. Best 
(1975) regards it as a slow-growing 
species, a ltho ugh in a Saskatchewan 
stud y (Pav lychenk o 1943) growth 
extended more than 9 m from the 
parent plant a ft er 4 years. Thi s wind
pollinated plant seldom sets viable seed 
in Nort h America and Bassell el al. 
(1962) consider individu al plants or 
clones to be self-incompatible or nearly 
so. Damage to the achenes by a beetle 
la rvae also cont ri butes (0 the low 
viabi lity in Canada (Rempel and Shev
kenck 1941) . However, it can produce 
viable seed, and Bruns and Rasmussen 
(1957) found that the seed, wh ich is 
buoyant in watef, can remain viable 
during immersion in water for up LO 42 
mont hs, a lthough seed stored dry and 
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tested al intervals over this period at 
20-22°C did not germinate. The seed 
ha no mechanism for wind dispersal. 

Poven y weed grows in patches, 
which a re o ften dense (Figure 2), and 
in Canada it has a severe effect on crop 
and pasture growlh (Best 1975). Allelo
pathic effects from both roots (Laur
ance and Kilcher 1962) and top growth 
(Best 1975) have been implicated in its 
competitive ability. 

AusLra lia is the o nly other country 
where it is recorded as a weed (Holm 
el al. 1979). It was first recorded in Vic
toria in 1926, apparently a t Newstead, 
but there is doubt about the locali ty 
(Parsons 1973) . In 1962 an infestalio n 
o f about 0.4 ha was reponed in an 
irrigated pasture and ora nge grove at 
Mya ll, no rth of Kerang (Parsons 
1962). The land holder considered tha t 
the weed had been present for at least 
37 years, i.e. since 1925 or earlier· . 
Another in festa tion of about 0 .2 ha 
was fou nd in pastu re on Pentall sland 
near Swan Hill in 1976 (R. L. POliS, 
pers. cOl11m .). In the sa me yea r several 
infesta ti ons were found on cropping/ 
grazing land , roadsides and channel 
banks near a nd wi t hin the townshi p of 
Quambatook, 42 km sout h west of 
Kerang. The plant had apparent ly been 
known locally for perhaps 35 years, 
but the increase in the infesta tion \Va. 
comparatively recent. In December 
1980 an estima ted 10 ha were densely 
infested with a fun her 50 ha ligh'ly in
fested.' In collections over three 
seasons at Quambalook, no viable seed 
was fou nd . The achcnes appeared 
normal, but were empty. The plant 

·tnrOTmUlioli ;11 Ihe Ille, or thc IJcpartmt·1lt of 
Conscrvat io n. "'ore~l\ and I 3nd~ , I\ Il'lbournc . 

The plam is native to the western 
U Ilitcd Slates and Ca nada, where it is 
a weed of crops, past lire and non-crop 
areas. In l1a1ive prair ie grassland in 
Ca nada it is small and in conspicuo us. 
but fo llowing cu lt ivai ion it grows 
taller, becomes more branched, and 
the patches increase in size (Best 1975). 
II is commonl y, but not exclusively, 
found o n poorly drained a lka line clay Figure 1 Poverty weed shoots both unblanched and bushy a1 IIowering Shoots ale about 30 em high 
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Figure 2 Dense mlestahon o! poverly weed on !allow at Quambatook In November 1981 Site of Tnal 3 

matches US specimens of ssp. robus
lior held in the Nat ional Herbarium of 
Victoria (D. B. Foreman, pers. comm.) 
thus suggesting the U.S.A. ra ther tha n 
Canada as ils more likely o rigin . 

The only ot her Austra lian records o f 
the weed come from South Australia, 
where it was first reported growing in 
vi nes at Sevenh ill , north of Adelaide, 
in 1933. It had been present for at least 
8 to 10 years (Joh nston 1933). The 
o th er record of it in Sout h Australia 
is from Ri vert on, to the south of 
Sevenhill , where Adela ide Herbarium 
records indicate it was first collected in 

1934 (P. M. Kloot, pers. comm.). The 
South Austra lian infesta tio ns have 
occurred in a higher rainfall area than 
those in Victoria (Figure 3) . 

The infestation a t Myall was eradi
cated by spraying with high rates of 
2,3,6-TBA over severa l years a nd the 
Pental Island infes tation was sprayed 
with picloraml2,4-D. At Quambatook 
treatment with 2,4,-0 ester at 0. 1010 
gave on ly temporary co ntrol of top 
growth and application on roadsides 
over a S-yea r period wi th picloram/ 
2,4-D a t 0.05/ 0.2"70 did not give com
plete erad icatio n. 

wan Hili 

Myall . 
• OUllmbatook . KO' 8 '''''' 

Figure 3 Location 01 recorded poverty weed ,nfestations In VlCtona and South Australia 

C uhi vation is not an effective means 
of eradication a nd by spreading root 
pieces is likely to ex tend the infesta
lion. In an ada, 3 yea rs of Slimmer 
fallow with cont inuous cu lt ivat ion 
fai led to eradicate the weed (Best 
1975). Perennial hay crops, including 
lucerne, can suppress it to some extent 
(Best 1975). Canadian recommenda
tions for chemical control include 
2,4-D B for top-growth control in 
cereals, an nual applications of 2,4-D 
or 2,4-0B in rangelands and native 
pasture and, for small patches, rela
tively high rates of picloram, dicamba 
and sodium chlorate (Canada Weed 

ommillee 1977; Alberta Agriculture 
1978). In the USA fenac a nd picloram 
are recommended for non-crop areas 
(Berg 1981). 

In 198 1, three tria ls were set up at 
Q uambalook 10 determine I he most 
suitable herbicide treatment to eradi
cate the infestations. 

Material and methods 

In each tria llhe weed was growing on 
a cultivated fa llow on a clay loam soil 
(Dr 2.33 , No rthcote 197 1) with a p H 
(0- 15 cm) of 8.5. The tria l layouts 
were randomized complete blocks. The 
herbicides and rates of application are 
given in Tables I, 2 a nd 3. Following 
applicat ion, the trial areas received no 
cultivation. 

Trial I. This sma ll initia l trial was 
sprayed on 13 April 1981. The weed 
was al th e end of it s growing season 

Avorage annual Iso hyot (mm) 
o 

- 3 4 S 



and the foliage was starling to senesce. 
Application was with a knapsack spray 
pump through a hand wand filled with 
two cone nozzles at a spray volume of 
about 1500 I ha· ' . Plot size was 
5 x 5 m wit h four replications. 

Visual assessments (as a percentage) 
of comrol were made on 12 November 
1981 (7 months after application) and 
7 October 1982 (18 momhs after 
application) and shoots were co unted 
in two I- m' quadrats per plot on 4 
January 1983 (33 momhs after appli· 
cat ion) . 

Trial 2. AI spraying on 26 November 
1981, Ihe weed was 101030 cm high 
and most was fl owering. Applicalion, 
al a mean spray volume of 1900 
1 ha-I , was wit h a knapsack spray 
pump Ih rough a hand wand filled with 
two cone nozzles. Plot size was 5 x 5 m 
wit h t \va replicat ions. The temperature 
during spraying was 31· C and Ihe rela
live humidil Y 29",0. 

Shool cou nt s were made on 7 OCIO
ber 1982 , 4 January 1984 and 10 
J an uary 1985 (10, 25 and 37 months 
respeclively aft er applical ion) in IwO 
(for October 1982) or three I-m' 
quadral s per plol. 

Trial 3. Application to plols of 
4 x 5 m was made o n 26 November 
198 1 wi lh a hand-held boom sprayer 
operaled by L.P . gas. At a pressure of 
275 kPa, Ihe 800 1 fan jel nozzles gave 
a spray volume of 124 I ha· ' . We,,1 
size, growlh lage and Ihe weal her con· 
ditions were the same as in Trial 2. 
Two replications were on a fallow area 
Ihal had been cuhivaled a nd poverty 
weed was the dominanl species . The 
Ihird replicalion was on an adjacent 
uncuhivated headland and had a cover 
of an nual ryegrass. The mean shoOi 
densil y of poverty weed al applicalion 
was 97 01' '. 

Assessmenls were made o n 7 Octo
ber 1982, 22 December 1983 and 10 
January 1985 ( 10, 25 and 37 mom hs 
respectively afle r appli cat ion) by 
counting the number of shoot.s in two 
(for October 1982) or three I-m' 
quadrals per plol. 

Results 

Trial I. Clopyra lid (as Lontrel L) al 
0.45% prevented a ll poverty weed 
regrowth for 3 years. Picloraml2,4-D 
(as Tordon 50-D) al 0.1 / 0.4% and 
dicamba (as Banvel 200) at 0.8% 
prevented any regrowth during the first 
spring afler applicat ion, but with bOlh 
treatment s there was a small amount 
of regrowlh in Ihe second and third 
years (Table I). 
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Table I Control of poverty weed 7, 18 and 33 momhs after high-volume SPOI-
spray application on 13 April 1981 in Trial I 

Herbicide Cone. 
(tlo control afler: 

( 'I.) 7 months 18 months 33 months 

c10pyralid 0.45 100 100 100 (O)A b" 
picloram/ 2,4-Dc 0.1/ 0.4 100 97 97 (0.6)b 
dicamba 0.8 100 97 90 (2 .3)b 
unlreated 0 0 o (22 .0)a 

ANum bcr of shoots m·l in parclllheses. 
BMeans at ]] rnomhs with Ihc same leit er in common an: not significamly djlrer~nl :II the 5% level according to 
Duncan's Multiple Range T est. Analysis performed on log (x+ 1) tr.lnsformat ion of shool num bers m·2, 
('A s Tordon SO-D. 

Trial 2. C10pyralid at 0.3% pre
ven led all regrowlh for 3 years, but at 
0.15% regrowth appeared in the 
second year and increased in the thi rd 
year (Table 2). Picloraml2,4-D gave 
complete control for 3 years only at 
0 .210.8%, a lthough at 0.05 10.2% and 
0.1 / 0.4% it gave very high levels of 
control for Ihis period. With picloraml 
2,4,5-T (as Tordon 5-20) Ihere was a 
small amounl of regrowt h after I year 
wil h bot h 0.05 / 0.2% and 0. 110.4% , 
but there was no further deterioration 
in conl rol during the nexi 2 years. 
Dicamba at 0.2, 0.4 and 0.8% gave 
complele or a lmosl complete contro l 
for 2 years, bUI a ll rates permitted a 
small amount of regrowth in Ihe Ihird 
year. Glyphosate (as Roundup) at 
0.36% gave unsalisfactory control, 
even after I year, but al 0.72 % gave 
a high level of control, although Ihere 
was so me decline in Ihe Ihird year. 
Asulam (as Asulox) al 0.8% gave poor 
contro l. 

Trial 3. T hree years after applica
lion, no trealmenl had prevented a ll 
regrowth, a lthough several treatmenls 
were giving very high levels of control 
(Table 3). There was considerable 
within- treatment variation, usually 
because of less control in Ihe repl icale 
which was on an uncultivated head
land. Counts on Ihe untreated controls 
indicaled Ihal this replicate also had 
Ihe highesl shoot density at application 
and during the firs t year, alt hough not 
in the final 2 years of Ihe tria l. 
Clopyralid prevented all regrowth for 
I year at 0.75 kg ha·1 bUI only Ihe 
3.0 kg ha" ra le gave excellenl control 
for 3 years. Picloraml2 ,4-D at 0.51 
2.0 kg ha" gave excellent contro l for 
2 years, bUI control delerioraled by I he 
end of the Ihird year. Picloraml2,4-D 
a l 0.75/ 3.0 kg ha" gave complete con
trol for 2 years, while 1.014.0 kg ha" 
gave a lmost complele cont rol for 3 
years. Dicamba gave high levels of 
control for 2 years al all ra les lesled, 

Table 2 Shool densily of povert y weed 10, 25 and 37 monlhs after high-volume 
spot-spray applicalion on 26 November 198 1 in Trial 2 
---

Herbicide 
Cone. No. shOOls m-2 afler: 
( '!o ) 10 monlhs 25 monlhs 31 months 

c lo pyra lid 0.15 OcA 9.4bc 86.0be 
clopyralid 0.3 Oe Oe Od 
picloraml2.4-DB 0.05/ 0.2 Oc 0.6de 6.8d 
picloram/ 2,4-D 0.1/ 0.4 Oe O. le I.5d 
picloram/ 2,4-D 0.2/ 0.8 Oe Oe Od 
picloraml2.4 .5-1'" 0.05/ 0.2 0.3e Oe I.3d 
picloraml2,4.5-T 0.1/ 0.4 0.5e 0.2e I.5d 
d icamba 0.2 0.03 e Oc 3.2d 
d icamba 0.4 0.5c 0.5de 6.7d 
d icamba 0.8 Oc Oc I.7d 
glyphosate 0.36 16.3b 4.0cd 46.4c 
glyphosatc 0.72 0.03c 1.9de 13 .2d 
asulam 0.8 30.0ab 42 .7ab 140.5ab 
unlrealed 55 .5a 108.5a 190.5. 

" Within columns, mcans wi th thl" salll l" kllcr in common arc nOl significantl y di ifl"rem at th l" 50"0' level acc;rding 
10 Dunl'un's M ultiplc Range Test. A nalysis performed on lransformetl d:LIa: log tx .. I) for 10 and 25 months; :< + Vi 
for 37 months, 
"As T ordon 50·0 , 
C' As T ordon 5·20. 
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Table 3 Shoot density of poverty weed 10,25 and 37 months after boom-spray 
applicat ion on 26 November 1981 in Trial 3 

Rate No. shoots m·2 after: 
Herbicide (kg ha") 10 monlhs 2S months 37 months 

c10pyralid 0.75 Ob" I.lb 17.9b 
c10pyralid L5 Ob 2.7b 24 . l bc 
cloDyralid 3.0 Ob Ob 0.6ed 
picloram/ 2,4-DII 0.5/ 2.0 0.3b 0.2b 10.7bed 
picloram/2,4-D 0.75/ 3.0 O. l b Ob 3.8bed 
picloram/ 2,4-D 1.0/ 4.0 Ob Ob 0.2d 
dicamba 4.0 4.0b 2.5b 8.8bed 
dicamba 6.0 0.2b Ob 10.8 bed 
d ica mba 8.0 1. 1 b 0.3b 5.3bed 
glyphosale 1.8 50.2a 39.8a 10 l.3a 
glyphosale 3.6 3.2b 0.7 b 7.6bcd 
2,4-D (amine) 10.0 0.2b Ob 1.2bed 
unlreal ed 50.7a 3 1.7 a 114.3a 

"' Wit hin columns. mca ns ..... ith the same leiter in l'ommon are not significantly d ifferent at the SlIfl! level according 
to Duncan ' ~ Mult iple Range Tesl. A nalysis perfo rmed on log (x+ 1)transfo rmmion of shoot num bers m·l . 
hA ~ Tordon 50· D. 

but there was some deterioration in the 
Ihird year. Glyphosale at 3.6 kg ha-I 

maintained a high level of cont ro l for 
3 years, bUI al 1.8 kg ha·1 gave no 
control al any lime. AI 10 kg ha·l, 
2,4-0 amine gave complele control for 
2 yea rs and on ly a sma ll amounl of 
regrowlh appeared in Ihe Ihird year. 

Discussion 

The moS! efl'eclive spol- sprays were 
c10pyralid al 0.3"70, piclo raml2,4-0 at 
0. 1/ 0.4"lo and 0.2I0.8"lo, picloram/ 
2,4,5-T at 0.05/ 0.2"lo and dicamba al 
0.8 "lo. The moS! effeclive boom-spray 
trealments were c10pyralid at 3.0 kg 
ha· l, picloram/ 2,4-0 a l 1.0/ 4.0 kg 
ha·1 and 2,4-0 ami ne al 10 kg ha· l. 
Dicamba Spol -sprays al 0.2 and 0.4"lo 
o r boom-spray applicalions al 4.0 10 
8.0 kg ha·1 and picloram/ 2.4-0 a l 
0 .75 / 3.0 kg ha· 1 appeared 10 be 
sli ghll y less effecl ive Ihan Ihe above 
trealment s alt ho ugh Ihe differences 
were nOI Sial is! icall y significa nt. 
G lyphosale as a spol-spray al 0.72"lo 
or a boom-spray applicalion a l 3.6 kg 
ha· l was a lso not significant ly inferior 
to the most effective treatments. 

A comparison bel\\ \.'en the result s 
obla ined wilh boom-sprays and high
volume spol-sprays (Tables 2 and 3) 
indical eS Ihal c10pyral id and glypho
sa le gave beller results when appl ied as 
boom sprays (al a spray volume of 124 
I ha" ). For example, Ihe high-volume 
Spol-spray of c10pyralid al 0.15"lo 
(equ ivalent 10 aboul 2.9 kg ha·l) gave 
less controllhan boom sprays al aboul 
equa l and lower rales. Possibly Ihere 
was some unevenness of application 
wil h Ihe spol-spray, although Ihe high 
vo lume used should have minimized 
Ihis. Anol her possible explanalion was 

Ihal herbicide lost from Ihe foliage as 
run-off al Ihe high vol ume was not as 
effecl ive through Ihe soil as il would 
have been if relained by Ihe foliage. 
Wilh glyphosate, any run-off from the 
fo li age would decrease its effecliveness. 
I n addition, it is less effect ive when 
applied in more dilute so lutions (Sand
berg and Meggill 1978). 

To th e extent thai Ihe effeci on con
trol of lime of application can be 
assessed by comparing Ihe results in 
T ria ls I and 2, timing of applicat ion 
bel ween November and April was nOI 
of major importance. The firsl spot
spray trial was applied in April when 
Ihe fo li age of the weed was starting to 
senesce, whi le th e second trial was 
applied in November during fl owering. 
November applications of picloram/ 
2,4-0 at 0. 1/ 0.4"lo and dicamba at 
0 .8"lo may have given slighlly beller 
control Ihan Ihe April applications 
(a llowing for the greater shoot density 
in Trial 2) bUI the differences were 
small. 

The effecti veness and duration of 
control given by 2,4-0 (which wa s 
included only in Trial 3) was somewhat 
surprising. Although applied at the 
high rate of 10 kg ha·l, it would not 
normally be expecled to give complete 
cont rol of a deep-rooted peren nia l 
weed for more Ihan I year. In Canada 
annual applications of 2,4-0 ester al 
2.24 kg ha·1 over 4 years (Canada 
Oep. Agric. 1974) o r 5 years (Besl 
1975) practically elimin ated Ihe weed 
from established grass pasture. Con
trol was less satisfaclory where there 
was no competition from other species. 
I n th e U.S . a single applicalion of 70 
kg ha·1 of 2,4-0 ester in the absence 
of compeling vegelalion did not eradi
cate Ihe weed (Harris and Cords 1964), 

a nd 28 kg ha·1 gave only top-growth 
contro l (Friesen 1958) . Subsequent 
boom spraying in the Quambatook 
a rea in 1983 with 2,4-0 amine at 10 kg 
ha·1 resulted in o nl y moderate 
control. 

In the first growing-season after 
applicatio n in Trial 3 (and 2) drought 
conditions prevailed, wh ile in the 
second year there was a very dense 
growth of annual ryegrass in the trial 
a rea. These conditions may have 
increased the effecti veness of 2,4-0 
(and the ot her herbicides also) during 
Ihe first 2 years. The change in shoot 
numbers of poverty weed from year 10 
year on untreated plol s probabl y 
reflects these changes in growing con
d it ions. In Trial 3, untrealed plots had 
a mean of 97 .3 shoot s m·2 in Novem
ber 198 1 al Ihe start of Ihe trial, and 
means of 50.7, 31.7 and 114.3 shoots 
m·2 in October 1982, December 1983 
and January 1985 respeclively. 

The lowesl COSI boom-sprayed treal
ment was 2,4-0 amine at 10 kg ha-I 

and for widespread inrestations this 
would be the prererred treatment. t:vc ll 

ir several re-applications were I1l'l" \.'~ 

sary. For small inresta ti on s where a 
complete eradi cat ion or the \\'l'ed is 
required as soon as possible, onl' 0 1 ;he 
more expensive soil residua l trcallll L'I1 :S 
cou ld be preferable. III cropping areas 
such as Quambalook, c10pyral id 
wou ld be preferred because of it s rela
live safelY 10 subsequent cereal crops. 
Where soi l residual and phenoxy-type 
herbicides are undesirable, glyphosale 
could be used. The relali vely small , i/e 
o r the infestation a t Ouambaloo ~. 
together wilh Ih e appa rem absence o f 
viable seed should, wilh some persever
ance, enable the eradicalion of the 
weed. The cost of eradicat ion is being 
borne by the Oeparlment of Conser
vali on, Forests and Lands. 
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