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THE TOLERANCE OF DIRECT SEEDED NATIVE SPECIES
TO HERBICIDES

John Moore
Agriculture WA, 444 Albany Highway, Albany, WA 6330

Abstract The tolerance of a range of Australian na- watered in with approximately 2mm of overhead irri-
tive plants to pre and post emergent herbicides wagation. They were subsequently watered from below
determined and herbicide strategies for revegetationto reduce leaching of herbicide from the tray. Thirty
proposed. Glyphosate was tolerated at 225 g a.i./ha byrine post emergent herbicides (Table 3) were applied,
34 of the 39 species tested. Chlorthal was the mosat normal and 4 times normal rates, 8 weeks after plant-
selective broad spectrum, pre emergent herbicideing as an overall spray.

tested. About half the species showed some t0|eranc?—|erbicides were applied in 267 L-havater using a

of triasulfuron, imazethapyr and chlorsulfuron applied : i
Py bp boom with fan jet nozzles mounted over a conveyor

either as a pre or post emergence application. It is pro-
posed that low rates of glyphosate could be used tobeIt that transpprted the trgys beI(_)w the boom. The
lants were initially grown in a white washed glass-

economically regenerate degraded bush and reduc .

weed spread along roadsides. Eouse then in a shade house.

INTRODUCTION The plants were scored for size, survival and symp-
toms approximately 60 and 100 days after spraying.

Herbicides are a potent and economic method of weedsome species did not germinate or survive in suffi-

control in agriculture and forestry but their use for weed cient numbers, especially in trays watered from below.

control in reclamation or direct seeded planting of ha- These were excluded from analysis.

tive vegetation is minimal. Reasons for this include a RESULTS

lack of knowledge on the tolerance of native species

to herbicides and an ideology based reluctance to usehe growth and survival percentages were averaged

chemicals in these situations. The range of desired speand divided into three classes of response. These were;

cies in these situations is often large and the target speess than 50%, 50 to 75% and greater than 75% growth

cies few which directly contrasts with agriculture and and survival. To ease presentation of results these

forestry situations. Land managers often request a sinscores were averaged over the two assessment times

gle mixture of herbicides that will kill all the weeds to produce the 3 classes of response in Tables 1 to 4.

and leave all the natives species. While such a mixturein this system good growth or recovery may partially

is unlikely to exist, there are a number of herbicides compensate for poor survival and vice versa.

that are quite selective for specific weeds and these i

may be safe for use with some mixtures of native plants.Results for pre emergent treatments are in Tables 1

Alternatively, mixtures of species that tolerate the her- 21d 2 and those for post emergent treatments are in

bicides required for weed control could be formulated. Tables 3 and 4.

To achieve either of the above the tolerance of the na,zcacias In the pre emergence treatments tieda-

tive species to herbicides is required. This papercias had low survival levels, so only general assess-

presents the results of a screening trial where the tolyents can be made and data is not included. The over-

erance of 41 native species from 14 genera to 46 hery|| tolerance to pre emergent applications of group B

bicides was evaluated and formulates strategies foherpicides was imazethapyr(Spinnaker >

weed control in native revegetation that are worthy of trjasulfuron(Lograft) > sulfometuron(Ous) >

further investigation. chlorsulfuron. The group C herbicides were generally

MATERIALS AND METHODS very damagi_ng apart from normal rates of simazing.

Other herbicide groups were variable. Based on this

Seeds of 41 Australian native plants were sown intodata, products worthy of further testing would include

potting mix in trays. Twenty one pre emergent herbi- imazethapyr (Spinnak®y, triasulfuron (Lograf),

cide treatments (Table 1) were applied, at normal andrifluralin and propyzamide (Keff.

4 times normal rates, immediately after planting and
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For the post emergent treatments, establishment wa®ost emergent group A, some group B herbicides,
better, presumably because they were watered fromoxyfluorfen (Godaf), clopyralid (Lontre?), 2,4-DB,
above rather than below. They generally tolerated group2,2-DPA (Agripor?), metolachlor (Dudl) and

A herbicides with some showing sensitivity to glyphosate were generally well tolerated. The group C
tralkoxydim (Achievé&) and haloxyfop (Verdi€). They herbicides were generally damaging and other groups
also showed surprising tolerance of the group B herbi-were rather variable.

cides apart from chlorsulfuron (Gle®nand
sulfometuron (Ou$). In the group C herbicides re-
sponses ranged from death of all species after cyanazin
(Bladex®) to good tolerance of methabenzthiazuron

(Tribunil®). The hormone herbicides of group | had ; .

variable tolerance. Group K herbicides were generally\(l\\l/v'rldf/a? \tl)\ieree\;vell tgle:]aéefhgrb?gi%ei Cv:t;'c'gﬁzr_
tolerated. Glyphosate was less damaging than theal?y?jaria%inzls s?n:zer;ﬂvival was low in the c%n-
glufosinate (Bastg or the group L herbicides. trols but odd plants survived in the above treatments

Actinostrobus arenarius This had poor germination indicating that it has similar tolerances.
and survival overall. Post emergent group A herbicides,
clopyralid (Lontref), diflufenican (Broddl),
Diflufenican+MCPA (TigreR), imazethapyr (Spinna-
ker®), Linuron and oxyfluorfen (Go8) appeared to
be tolerated. Normal rates of post emergent group A, B, | and K
herbicides and metolachlor (D&givere generally well
tolerated. Group C and other herbicides were gener-
ally damaging apart from pyridate (To#yrand the
low rate of glyphosate.

Beaufortia sparsa This tolerated pre emergence
giasulfuron (Lografi), and napropamide (Devrirf)l

at normal rates. Post emergent applications of group
A, J, K and M herbicides apart from fenoxaprop ethyl

Bossiaea linophyllaThis tolerated pre emergent group
D herbicides, metolachlor (DuUgl and possibly
imazethapyr (Spinnak@y.

Agonis Few pre emergent herbicides were well toler-
ated by this genus. Napropamide (Devridahay be
worthy of further work.

Post emergence, group A herbicides were well toler-
ated apart from fenoxaprop ethyl (Wild&at
Metosulam (Eclips® was tolerated in the group B

Callistemon phoniceusThis had a poor germination
and survival level in the pre emergent experiment.

herbicides. The group C, F and G herbicides generall overall, they appeared reasonably tolerant of group B

y h
caused damage. Fluroxypyr (Stargnend high rates and D herbicides.

of dicamba caused damage in the group | herbicidesGroup A, glyphosate and propyzamide (Krlas well
Group K herbicides were well tolerated. Other groups as normal rates of group B and | herbicides applied
had variable responses. post emergence were generally well tolerated apart from
sulfometuron (Ou8) and fenoxaprop ethyl (Wildcgt
Group C and L herbicides apart from bromoxynil
(Buctril®) were generally damaging.

Allocasuarina heugeliana Few pre emergent were
well tolerated and none were well tolerated at 4 times
normal use rates. Diuron, napropamide (Devfinahd
propyzamide (Kert) showed the best selectivity at Calothamus quadrifidus This was tolerant of pre
normal use rates. emergent imazethapyr (SpinnaRgrchlorthal
(DacthaP), trifluralin, metolachlor (Du&l) and

Post emergent applications of group A and the normalnapropamide (Devring).

rates of group B and | herbicides were generally toler-
ated apart from fluroxypyr (StaratyeGroup C herbi-  This species was very sensitive to most post emergent
cides were not generally tolerated. 2,2-DPA herbicides apart from clopyralid (Lontfl diclofop
(Agripon®), metolachlor (Dudl), propyzamide  methyl (Hoegrasy, fluazifop (Fusilad& and normal
(Kerb®), glyphosate and glufosinate (Bétaere well  rates of sethoxydim (Serfipand 2,4-DB.

tolerated.
Dryandra formosa These showed tolerance to odd

Banksia Banksia medidad a 100% germination and pre emergent herbicides in various groups including,
survival level and tolerated many pre emergent herbi-imazethapyr (Spinnak®y, triasulfuron (Lograf),
cides at the normal rate. The other two species had &hlorthal (Dacthdl), oryzalin (Surflafi), napropamide
lower levels and appeared to be far less tolerant of her{DevrinoP), oxyfluorfen (Goat) and propyzamide
bicides. All three species tolerated imazethapyr (Spin-(Kerb®).

nakef), triasulfuron (Lograf) and propyzamide

(Kerb®).
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They also tolerated post emergent diclofop methyl Melaleuca TheMelaleucaspecies had similar toler-
(Hoegrass$), fluazifop (Fusilad®) sethoxydim ances to the eucalypts with napropamide (Devfinol
(Sertir®), metosulam (Eclips®, triasulfuron being generally safest overall followed by chlorthal
(Lograrf), 2,4-D, 2,4-DB and propyzamide (Ké&)b (Dactha?), trifluralin and chlorsulfuron (Gle&h The
There were generally damaged by group C and L her-group C herbicides were very damaging.

bicides. Post emergent applications of the group A herbicides

Hakea laurina This was sensitive to most pre emer- were well tolerated by this genus apart from a few spe-
gent herbicides apart from napropamide (Devfinol cies that were sensitive to fenoxaprop ethyl (Wilgcat
and oxyfluorfen (Go&). Within the group B herbicides they tolerated normal
rates flumetsulam (BroadstrikRg metosulam
(Eclipse) and triasulfuron (Logrdt). Clopyralid
(LontrelP) was the only group | herbicide tolerated by
all species. Normal rates of group K, 2,2-DPA
(Agripon), glyphosate and glufosinate (B&9twere
also well tolerated.

Post emergent group A and K herbicides, flumetsulam
(Broadstrik®), 2,4-DB, Clopyralid (Lontrél) and
glyphosate were well tolerated. Group C herbicides
were generally damaging apart from normal rates of
pyridate (Tough).

Kunzea TheKunzeas_pegles were relatively tolergnt The group C and L herbicides were generally damag-
of pre emergent applications of imazethapyr (Spinna-.

ker®), group D herbicides, napropamide (Devrfol ng.
and oxyfluorfen (Go&). DISCUSSION

K. ericafoliawas generally less tolerant thanbaxteri When this trial was planned it was hoped that some
to both pre and post emergent herbicides. herbicides would be generally tolerated at the genus
level. In many cases there has been one or two species
that have been severely damaged by herbicides that
were generally tolerated by other species in the same
genus. This makes generalisation of results to other
species difficult and potentially dangerous. However,
given that it is unlikely that all herbicides will be rig-
orously tested on all native species a few generalisa-
tions need to be made to reduce the risk of damage.

K. baxteriwere generally tolerant to group A herbi-
cides apart from high rates of fenoxaprop ethyl (Wild-
caf). K. ericafolia on the other hand was severely
damaged by sethoxydim (Sefjrand only marginally
tolerant of fluazifop (Fusilad®. Group B and C her-
bicides were generally damaging. Other groups had
variable responses.

Eucalyptus Half of the species failed to establish in
sufficient numbers for analysis in the pre emergent trial.
The remaining six species were tolerant of chlorthal
(DacthaP) and five of the six species showed some
tolerance to chlorsulfuron (Gle@&n triasulfuron
(Lograr?), napropamide (Devrin®) and trifluralin.
Group C herbicides were very damaging.

Pre emergence weed controlSome species such as
Banksia mediaolerate a wide range of herbicides
whilst others likeAgonisandHakeaspecies tolerate
very few. Reclamation of degraded vegetation using
pre emergent herbicides is likely to lead to a species
shift that may need to be remedied with other strate-
gies such as supplemental planting.

The post emergent group A herbicides were genera_llyPre emergence napropamide (Deviiolas tolerated

well tolerated by the 14 species tested. Odd speC|e%y 20 species and chlorthal (Dactaly 17 of the 26

were damaged by th? high rate of diclofop methyl species tested. Chlorthal (Dactfatontrols a wide
(Hoegras®), sethoxydim (Serti®) and fenoxaprop range of weeds but tends to be weak on weeds from

e;t}lyl (W;Idclat’f‘). 'II'Bheygetn_erally tct)leralted “g”lf.‘a' rates the Brassicaceae (radish, turnip and mustard) family.
?. urﬂ‘e su alr_n ( r%a S 3@ metgsu ams( _c|p§g, Napropamide (Devrin8) has a narrower weed spec-
riasulfuron (Logram) and imazethapyr (Spinnakgr trum. Both herbicides are quite expensive. Trifluralin

from group B, normal rates of linuron and pyridate was the next most selective herbicide. This was toler-

]EITOUQHE) froSn: gro%p C grm:(pr: hifb.'g'des (aplart ;orm ated by 12 species and has a narrow weed spectrum of
uroxypyr (Staran®), group K herbicides, oxyfluorfen annual grasses and wireweed. Triasulfuron (LdQtan

(GoaP), 2,2-DPA (Agripof), glyphosate, glufosinate imazetha .
. ] . pyr (Spinnak®&and Chlorsulfuron (Gle&h
(I_Bdasté’). and dlflufﬁnlgan (B_rodﬁ). Group L herbi- were tolerated by 10, 8 and 7 species and severely dam-
clides were generally damaging. aged 13, 7 and 9 species respectively. All three have a
wide weed spectrum and are considerably cheaper than

531



Twelfth Australian Weeds Conference

chlorthal (Dacthdl). In some reclamation situations, of weeds controlled. This would probably need a fol-
price and survival may be more important than maxi- low up treatment about 6-8 weeks later to control
mum growth. brassica weeds and late germinating grasses.
Triasulfuron (Lografi) or imazethapyr (Spinnakgr
ould be used to control small Brassica weeds, a range
f other weeds and extend the length of pre emergent
Sveed control. For larger Brassica weeds metosulam
rtEcIips@) is probably a better choice and more selec-
tive. Fluazifop (Fusiladg or haloxyfop (Verdict)
could be used to control emerged grasses. Unfortu-
nately both chlorthal (Dacttf§land imazethapyr (Spin-
nakeP) are quite expensive which is likely to reduce
their use. In these cases chlorsulfuron (Ghear
Normal rates of glyphosate applied post emergencetriasulfuron (Lografi) are worthy of consideration as
were also well tolerated in this experiment. At 225 g the pre emergence treatment followed by metosulam
a.i./ha 34 species showed good tolerance and at 900 (Eclips€®) for Brassica weed control. This would cost
a.i./ha 25 species showed good tolerance. $10-$22/ha compared to over $300/ha for the chlorthal
(Dactha?) followed by imazethapyr (Spinnakgr It

Triasulfuron (Lografi) and Imazethapyr (Spinnakr  \,.0.1d also be less selective in many cases.
were also tolerated by a wide range of species and have

a wide weed spectrum including many of the common For regenerating disturbed bush and degraded road-
bushland weeds. At normal use rates 27 species tolerside vegetation the selectivity of glyphosate at normal
ated triasulfuron (Lograf and none were severely rates demonstrated in this experiment is worthy of fur-
damaged. 23 species tolerated Imazethapyr (Spinnather investigation. At 225-450 g a.i./ha many of the
ker®), but it killed 4 of the species tested. About half common bushland weeds would be controlled or sup-
of the tolerant species were damaged at four times norpressed for less than $6hén addition many authori-
mal use rates of both herbicides. ties already spray the road shoulder and drain with high

. ) . rates of glyphosate and it would be a relatively simple
2,2-DPA (Agriport) is also worthy of mention because aqk o add an extra nozzle to deliver a low rate of
of its action on grasses and the bulbous weed specie lyphosate to the vegetation beyond the drain. This
such as Watsonia that often invades disturbed bushlan ay prevent or reduce weed establishment in the sus-

It was tolerated by 36 of the species tested at the 370Qgibe transition zone between the disturbed area and
g a.i./ha rate. the undisturbed bush. Annual applications may help

For specific weeds in specific communities the Tablesto reduce the rate of spread of some of our most seri-
can be used to determine appropriate herbicides fol0US roadside weeds such as the Bridal Creeper, Veldt
field testing. For example, to control Wild Radish in 9rass, African Love Grass, Wild Oats and Phalaris.

Agoniscommunities, metosulam (Eclig9eor 2,4-D | hope that this work will help others plan field trials
amine may be chosen as appropriate post emergencRy their particular set of species.
products.

Post emergence weed controFluazifop (Fusilad®
is the preferred grass selective herbicide because it Welg
tolerated at 4 times normal use rates by a wide rang
of native species has a wider weed spectrum thal
diclofop methyl (Hoegras3 or tralkoxydim
(Achieve®). Haloxyfop (Verdict) was tolerated only
slightly less than fluazifop (FusilaBebut does have
the advantage of having action on the weEdydium
spp. which often occurs in degraded bush.
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Table 1. The tolerance of various native plant species to pre emergent herbicides.
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Chlorsulfuron 75% | 10 X ?2 X ? X ok ?2 X qgk?2 X 7 X ? ? ok X ok pk ? ? ok X ok ?
(Glearf) {B} 40 X X X ? [X X 2?2 X X |[Xx [x X X K X 2 X 2 2?2 |[X ?2 X X X X
Imazethapyr 24% 500f X ? X ? ok ok ok ? 2 pk pk [X ok ok ? X ? 2?2 | X 2?2 2 ok ok X X
(Spinnakef) {B}  [2000 |[X X X ? [X X X X ? X [X [X[X 2?2 |[X X 2?2 2?2 2?2 X|Xx 2?2 2?2 ? X X
Sulfometuron 50 X X X X[ok X ? X X X|?| X X X[? X X X X X|X ok X X ? X
(Ousf) {B} 200 (X X X X |[X X X X X X K X X X X X X X X X X X X
Triasulfuron 75% 40 X X X X| ok ok ok ok X| ok X ? X ? ? ok X ok gk X X X ok X ok
(Lograrf) {B} 160 (X X X X [X X X X X X K X X X X X X X X X X X X
Linuron 50% 20000 X X X X |X X ok X X [X |[X [X [X X [X X X X X ok X X X X X
{C} 8000 | X X X XX X X X X X KK [X X X KK X X X X X X X X X X
Atrazine 90% 1000 X X X X| ? X ok X X X[ X[ X[ X X|X X X X X X [X X X X X X
{C} 4000 (X X X X [X X ok X X |X X |[X X X [X X X X X X X X X X X
Cyanazine 50% 2000 X X X X X ? X X X X/ X| X X X[X X X X X X [X X X X X X
(Bladex) {C} 8000 [ X X X X [|[X X ? X X|X X [X[|[X X |[X X X X X X K X X X X X
Diuron 90% 500 | X X X okl ok X X X X|X|X| X[|X X[X X X X X X |[X X X X X X
{C} 2000 | X X X XX X X X X X K [X X X KK X X X X X X X X X X
Metribuzin 75% 250 | X X X X[ok X ? X X/ X[X| XX X|X X X X X X [X X X X X X
(Lexoné®) {C} 1000 [ X X X X [X X X X X [X KX X K X X X X X X X X X X
Simazine 90% 1000 X X X X [X X ok X X |[X |[X |[X |[X X [X X X X X X X X X X X
{C} 4000 (X X X X [X X ok X X |X X |[X |[X X [X X X X X X X X X X X
Chlorthal 75% 5000 ? ok X ?| ok X ok X ak ok gk ? k ok ok ok ok ok |ok ? ok ? ok ok ok
(Dacthaf) {D} 20000/ X X X X |[X X ok X ok[X [X [X |? X [? ok ok ok ok ok|? ? ? ok X ok
Oryzalin 500 g/L 2000 X X X X [X X ? X ok|[X |ok| X |[ok ok|[? X ? ok ok o X ok X ok X ok
(Surflarf) {D} 8000 |[X X X X [X X ? X ok|[X |[X |[X[? X|[? X 2?2 2 2 2|X ? X ? X ?
Trifluralin 40% 2000 ok ? X ? |? ? ok ? ok ok X| ?| ok ok ? ok ok ? ok K X ok ? ok ? ok
{D} 8000 X X X X [X X 2?2 2 XX X [?2]ok X[X X X X X X [X X X X X ok
Oxyfluorfen 24% 250 | X ? X ?| ? ok ok X X ok ok ok gk X X ok ? ok ¢k ? o X X X
(GoaP) {G} 1000 [X X X ? [?2 X ok X X|[X [X |ok[X X [?2 X ? 2 X oklX X X X X X
Metolachlor 72% 1000 X X X X| X ok ok X ok ok X/ ?[ X X|[X X X ? X X |[X ? X X X ok
(DuaP) {K} 4000 [ X X X X |X X ok X ?[X[X[X]|]X X [X X X X X X K X X X X X
Napropamide 50% | 2000 ? ? ok ok ok X ok ok [X pk pk [ok ok [ok ? X ok ok ok |ok ok ok ok ok ok ok
(DevrinoP) {K} BO0O |? ? ok ?[? X ok X X| X|okl X[ X ?2| X X ? ok ok ok X X X X X ?
Propachlor 48% 5000 X ? ? X |X X ok X X |[? [X [X[X X [? X ok X X ok|[? ? X X ? ok
(Ramrod) {K} R0000| X X X XX X X X X X K [X X X K X X X X X X X X X X
Propyzamide 50% 1000 X X ok ok ok ok ok X K ak X X ok X ok X X ok X okX X X X
(Kerb®) {K} 4000 | X X X X [ok X ok X X |X K |X |X X X X X X X X X X X X X
Chorthal + Linuron | 5000 ? X X X [X X ok X X |ok|X |? |? ? | ? ok ok ok ok of X X X X X X
(Shamro®){D,C} (20000 X X X X |[X X X X X [X X [X |[X X [P X ? X X ok [X X X X X X
Chlorthal+Propachlor 5000 ? ? X X ok ok ? ok K k K X k X X ok ok ok pk X ok X ? X X
(Prothaf) {D,K} 20000 X X X X [X X ok X ?2[X|X [|[X[X X [X X X X X 2?2 |[X ?2 X ?2 X X

X = Don't use — less than 50% growth and/or survival.
? = Further research required — 50-75% growth and survival.
ok = adequate tolerance displayed in pots — greater than 75% growth and survival.
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Table 2. The tolerance of various native plant species to post emergent herbicides.
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Diclofop 37% {A} 4000 ok ok ok ok| [o] ok o q k ok ok X ok ok ok ok ok ok ok ok ok ok|ok ok ok ok ok ok o
Fenoxaprop 10% {A}| 2000 ok ok ok o N 7 ok X X ok X ok ok ok ok ok X ? ok gk ok ok X X ? X
Fluazifop 21.2% {A} | 1000 ok ok ok oK q k ? ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ? ? ok ¢
Haloxyfop 13% {A} |400 |ok ok X ok o] ok ok ok ok ok ok ok ok ok ok ok ok ok|ok ok ok ok ok ok ol
Sethoxydim 18.6% {A} 2000| ok ok ok oK 0 ok ok X ok ok ok ok ok ok ok ok ok ok [ok ok ok ok ok ok ok
(Tralkoxydim 40% {A} [2000| ok X X X k ok ok ? ok ok ok ok ok ok ok ok ok ok|ok ok ok ok ok ok ok
Chlorsulfuron 75% 20| ? X X X X ok ok ok ok 2 ? ok ? ok ok ok X ok|X X ok X ? 2?2 ?
(Glear?) {B} BO 7 X X X XX okX XX X? X?2 X? XX K?2 XXXX
Flumetsulam 80% 25 | ok ok ok g ok ok ok ok ok ok ok ok ok ok ok ok ? ¢k ? ok ok ? ok ok
(Broadstrik€) {B} 100 |ok ok ok ok ok ok ok ok ok ok ok ? ? ? ok ? ?|? okok? ? ok?
Imazethapyr 24% 500 ok ok ok d ? ok ok ok ok ok ok ok ? ok ok ok ? ok ok ? ? X X ok
(Spinnakef) {B} 000 |ok ok ? ok ? ? okok? okok? X ? ok? ok ? ? X X??
Metosulam 71% 5 ok ok ok o ? ok ok ok ok ok ok ok ok ok ok ok ok gk ok ok ok ok ok ok |
(Eclipse) {B} RO |ok ok ok ok ok ok X ok ok ? ok ? ok ok ok ? ok|? X ok? ? ok?
Metsulfuron 60% 5 ok ok ok o ? ok ok ok ok ok ? ok ? ok ok ok X ok X X ok X ? ? 7
(Ally ®) {B} PO |ok ok ok ok XX 2?2 XXX X?2 X?2 XXXX K?2 XXXX
Sulfometuron 50 | ? X ok ol X Xok? 2?2 ?2 2?2 X2 ? 2?2 2 2?2 ?2[X XokXX??
(Ous?) {B} ROO [? X X X XXX XXX XXXXXXX X[? XXXX
Triasulfuron 75% 40 | ok ok ok ol ? ok ok ok ok ? ok ok ? ok ok ok ? ok ? ok ok ok ok ?
(Lograr?) {B} 160 |ok ok ok ok ok ok ok ? ? okok? X ? X ? ok KX ? okX ? ? ?
Atrazine 90% {C} 4000 X ok X X X X XX XXX XXXX?2 XX KXXXXX
Bromoxynil 20% {C} |4000| ? ok ? oK X X ok XX X X X X ok? X X [X ok X X X X
Cyanazine 50% {C} | 8000 X X X X X X XX XX XX X?2 XXX?2 XX [XXXXXX
Diuron 90% {C} 2000[ X ok X ok X X X X XX XX X2 XXXXXX KXXXXX
Linuron 50% {C} 4000| ok X X X ok X X X X X X X X X X okokX X ? X |[X X X X X X
Methabenzthiazuron | 1000 ok ok ok X ok ok ok ok ok X ok ? ok ok ok ? ok ? X ok? X ? X
70% TribuniP{C} 4000 |ok ok ok ok X X X ok X X X ? okok? ? okX|X okX X X X
Metribuzin 75% {C} |1000, ok ? X X XX XX XXX XXXX?2 XX KXXXXX
Pyridate 45% {C} 800Q ok X ? 2 ok ok ok ok ok ok X X ok ok ok ? X ok X ok X ok X ok
Simazine 50% 2000 X ok X X X X X okokX X ? X 2?2 X? XX|XokX X XX
{C} 8000 X X X X XXX XX X2 XXX?2 XX [XXXXXX
Terbutryn 50% {C} 200Q ok ok X ? XX XX XX XXX XX?2 XX KokXX X X
Diflufenican 50% 200| ok X X oK ok ok ok ok ok X ok ? ok ok ok ? ok ? ok ok X X X
(BrodaP) {F} 800 X X X ? ? X ok X X X X okok X ? okX ok ok 2 X X
Oxyfluorfen 24% 250 ok ? X ol ? ok ok ok ok ok ok ok ? ok ok ok ? ok ? ok ok ? X ok c
(GoaP) {G} 1000 (X X X ? ok ok ok ok ok ok ok ? X ok ok ? ? ? ok? X X X
2,4-D Amine 50% 1000 ok ok ok o ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ? X ok c
{1} 1000 [ok X X ok ? ok ok ? X ? ok ok ok ok ok ? ok X X X X X X
2,4-DB 50% {1} 8000| ok ? ok oK ok ok ok ok ok ok ok ok ? ok ok ? ok|X X ? X X X X
Chlopyralid 250 | X X ok ok| P ok ok ok ok ok ok ok ? ok ok ok ? oK ok ok ok ok ok ok o
(Lontrel®) {1} L1000 X X ? 2 ok ok X ok ok ok ok ? ok ok ok ? ok pk ok ok ok ok ok ok
Dicamba 20% {I} 2000 X ok X ok X X okokX ok X ? X ? 2?2 ?2 okX X X X X X X
Fluroxypyr 20% {I} |4000|? ? ? 2 ?2XX?2?2 2 ?2 2 XX?2 7?2 XX XXXXXX
MCPA 50% 1009 ok ? X ok ? ok ok ok ok ok ok ok ok ok ok ok ok o ok X ok ? X X ol
{1} 4000 7 ? X ? ok ok ok ok ok ok ok ? ok ok ok ok ok ok X X X X X X
2,2-DPA 74% 5000 ok ok ? o ok ok ok ok ok ok ok ok ok ok ok ok ? ok ok ok ok ok ok ok
(Agripon®) {J} 2000|X X X ? ok ok ok ok ok ? ok ok ok ok ok ? ok ok ok ok X ok X
Metolachlor 72% {K} | 4000| ok ok ok oK ? ok ok ok ok ok ok ok ok ok ok ok ? ok ok ok ok X ok ok o
Propyzamide 50% 1000 X ok ok g ? ok ok ok ok ok ok ok ok ok ok ok ? 4 ok ok ok ok ? ok
(Kerb®) {K} nooo (X ? 2 2 ok ok ? ok ok ok ok ? ok ok ok ? ? |ok ok ok ok X ok ok
Diquat 20% {L} 4000(? ? ? X XXX X XXX XXXXXXX X X X X X
Paraquat 20% {L} 4000 X ok X X XX XX XXX XXXXXXX X X X X X
Glyphosate 45% 500[ ok ok ok g ? ok ok ok ok ok ok ok ok ok ok ok ? gk ok ok ok ok ok ok
{M} PO00 [ok ? ? 2 ok ok ok ok X ? ok ok ok ok ok ? okfok ok ok ok ? ok ol
Glufosinate 20% 100p ok ? ? ¢ ? ok ok ? ok ok ok ok ? ok ok ok ? pk ok ok ok ok ok ok
(Bast&®) {N} Mooo [X X ? X ok X 2 X X X ? ? ? okok? X ?| ok ok ok X ok X
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X = Don't use — less than 50% growth and/or survival.

? = Further research required — 50-
ok = adequate tolerance displayed in pots — greater than 75% growth and survi

75% growth and surviva





