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SUMMARYg..

Visual estimation and counts of surviving
Skeleton Weed (Chondrilla juncea) and regenerated Sub -.

terranean Clover (Trifolium subterraneum) plants were
made, following the application of the corresponding
butyric derivatives of ethyl ester, amine and sodium
salts of 2,4 -D at and - lb., and of the sodium salt

of MC ?A at 4 and 1 lb. acid equivalent (A.E.) per acre,

to wheat infested with Skeleton Weed at late rosette
to early flowering stage.

The crop. had been undersown with Subterranean
'Clover, which was flowering at spraying. .

All treatments except 3 lb. A.E. MCPA p.er.acre
reduced clover regeneration (0.05 level), and all,....except

lb. A.E. 2,4 -T)B` amine salt per acre, reduced Skeleton
Weed numbers.

2,4 -DB ethyl ester and all 2,4 -D treatments
were the most severe on Skeleton Weed., killing 40 -50 % .

of; plants.

ethyl ester - lb. A.E. per acre gave

the:most satisfactory combination of weed.control.and.
mildness towards the clover, reducing regeneration by

about one third.

1. INTRODUCTION

A problem which 'exists on many River.ina and

southern properties-in. New South Wales, i.sAssociated
with weed control in :cereal crops undersown with clovers

and other legumes.

With the advent of selective hormone -like
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weedkillers of the phenoxyacetic-type and their subse-
quent application to the field of w.eeyd.control in improved
pastures or crops, this problem ' was ;:partly overcome.
Tindale (1, 2) has shown that 2,4 -D may be used to control
Skeleton Weed (Chondrilla.juncea), when_ it occurs in a wheat
or oat crop undersown with;Subterranean Clover -(Trifolium
subterraneum), without damaging the' clover to such an ex ent

that spraying is undesirable. However, Tindale found that
the number of clover plants: established., in the season foil..

owing spraying at the rate recommended. for Skeleton Weed
control, was reduced by thirty :to-'orty percent in compari-
son with unsprayed plants. :::...........

Orchard (3) alsò draws: attention to damage of

this nature.

Wain's (4) discovery of the greater selectivity
of the butyric derivatives of 2,4 -D and MCPA, and of their
mildness. towards legumes.. was welcomed as a possible means
of surmounting this problem by obtaining weed control with-
out affecting the clover as severely as existing: treatments.

2. EXPERIMENTAL

The trial was established on 20th October,
1955, at Wagga Agricultural College, in the Riveriná
Area of New South Wales. .

The Skeleton Weed infested wheat crop which was
chosen for the experiment had been undersown withBacchus
Marsh Subterranean Clover., It had previously been seeded
with Subterranean Clover.,'$áll.Clover (T. glomeratum) and
Barrel Medic :.(Medicago tribulóides) in 1940, fallowed in
1944 and since cropped in a fallow- wheat- fallow -oats-
wheat rotation.

Treatments were applied with a boom spray -

mounted.ona Land Rover, but, their application was un-
fortunately delayed by rctin until the desirable stage -.
of growth for spraying all ;three species had passed.
Thus when conditions finally permitted the commencement
of the trial, Skeleton Weed wad at all stages of growth
from rosette to flowering., with central stems up to

twelve inches high, Subterranean Clover was flowering,
and the wheat was in the4'early milk" stage of -- develop-
ment. It had originally been intended to apply the
sprays when the Skeleton'Weed was in the rosette, or
early central stalk formation stage, and the wheat was
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between the fully tillered and . "boot" stages. At. this
time, Subterranean Clover would not have been in flower.

The treatments were applied at the rate of
twenty gallons of spray per acre, and light rain fell
about. ninety. minutes after the last .application.
However, this had allowed sufficient time for the spray
to dry. Further rain fell later.

The experiment was set out into four'
replications of randomised complete blocks,; consisting
of` plots effectively sprayed for about twelve feet by
eighty feet .and split transversely according to rate
of application. The treatments are shown in Table 1.

Prior to ;'spraying, two permanent one by one
yard quadrats were established in each half of each
split plot, and Skeleton Weed plants enclosed therein
counted. The counts are shown in Table 3.

RESULTS:

(a) Visual Inspection

The experiment was first inspected in November,
one month after spraying, when a visual evaluation was
made, using a scoring system to record the amount of
damage to weeds and clover. The results are. shown in
Tables 1 and 2. The effects of the chemicals were
manifested much more rapidly on the clover than on
the Skeleton Weed, some. plants of which were still
growing after one month.

In both the Subterranean Clover (Table 1)

and Skeleton Weed plots (Table 2), there were not wide
variations; between the replications, and it was clear ..

throtghout these results that the higher rates tended
to be more damaging towards the clover than did the
lower. However, in most instances, the higher rate
was ..hot markedly more damaging. The greatest difference
occu'rred with 2,4 -D amine salt.
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TABLE 1 .

Visual Estimation of Effect of Treatments on Subterranean
--Mover (21/1t/55)55) one month after Application.

.;ä

Chemical Rate
A.E.

,

/a
A B.0 D Mean

? . ' *
294-D ethyl. ester

.

2. 2 3. 2 2°25 )
2 2. 2 225 )

294-D amine ,salt
... ., 2 4,; 4 3 3 3.50 )

).. 2. 3 2 '2.2.25 )

294-D sodium salt i 3 f.
.4

-3. 3.50 )

i 3 3 3 3 3.00 )

294-DB ethyl ester 'i 3 4 4 4 3.75

i . 3 3,- 3 3 3 . 0 0 )

2 47D amine salt i 3 4 4 4 375 )

4 4 4 4 4.00 )

MCPA' sodium salt 4 5 5 5 4 475' )

4, 1
.4 .4 4 .5 4e25 )

MCPB sodium salt i 4 4 5 4 4.25
)

1 ` 3. 4. 3 3 3.25 )

Contról G

5...6
5
5

5
5

5025+)
5

Control
6 5 5 Ó,Ó+ )

SCALE: See next page.
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TABLE .1.. (Continued)

SCALE -

1 = plants killed --

2 = severe cupping of leaves, plants dying, strongly
abnormal burr formatiòn

3 = some leaf cupping, abnormal burr formation..
4 = slight leaf cupping, some burr abnormality
5 = very slight cupping, occasional 'burr abnormality
6 = no effect apparent
+ damage probably due to spray or.vapour drift
++ A.E.. = acid equivalent. .

TABLE 2

Visual Estimation. of Effect of Treatments on Skeleton
Wèeci (2T/1.1 /55) one month after Application

CHEMICAL Rate lb.
A.E./a.

B D Mean

,

2,4-D ethyl ester 2 2 2 2 2.00 )

4 2 2 2 2 2.00 )

294-D amine salt .. 3 3 3 3 3.00 )
2 2 2 2 2.00 )

2,4-D sodium salt
1- 3 2 3 3 2.75 )
i 3 3 3 3 3.00 )

294-DB ethyl ester 3 2 3 3 2.75 )

. . ,
.

1 2 2 2 3 2..25 )

2,4-DB amine salt 4 4 4 4 4000 )
4 2 2 2 2 2.00 )

MCPA sodium .salt 4
:..f

4
2

3
3

3
2

3
3

325 )
2.50 )

MCPB sodium salt a
3 3 3 3 3.00 )

t 4 3. 3 3 3.25 )

Control ` 6 6 6 6 6.00 )
6 6 6 6.o0 )

Control 6 6 6
.6
6 6. oo _)

6 6 6 6 6.00 )



39 - 6

TABLE 2 (Continued)

SCALE:

1 = plants killed
2 = distortion, no branching, growth ceased
3 = weak branching, slight growth, moderate distortion
4 = slight distortion, moderate branching
5 = very slight distortion, moderate to strong branching
6 = no apparent effect

Treatments scoring results. of 3.5 or above, in
Table 1 would probably be tolerated in commercial spraying
practice in so far as: clover damage was concerned.

,
With, regar4 to complete weed kill, the results

in Table '2 are disappointing, but it should be realised .

that spraying was delayed until after the central stalk
of the weeds had formed, and that this stage of growth is
normally considered to be too late for successful. kill.
Also more mature plants of this type would not be affect-
ed by the spray as quickly as would younger specimens.

Although the differences shown between the means
in Table 1 may not always be statistically significant, it
is iilçely that 2,4-D ethyl ester was the most damaging
chemical applied, with amine salt being more severe than
2,4-Dsodium salt, which was similar to 2,4-DB ethyl ester.
This, in turn, appeared to be more damaging than 2,4-DB
amine salt, MCPB sodium salt and MCPA sodium salt, which
followed in order of decreasing severity towards the
clover.

The visual assessment of the effects of the treat-
mentson- Skeleton. Weed, showed that the chemicals followed
a similar order of toxicity to that outlined f2r Subterran-
ean Clover,.with. the exception that 1 lb. A.E. MCPA sodium
salt per: acre, was more severe on Skeleton Weed than the

same rate of MCPB sodium salt. This was the expected re-
aUlt,and:the fact that MCPA was observed to be less damag-

ing to the clover than its butyric counterpart is contrary
to the observations of workers such as Matthews (5).

(b). Clover and Weed Counts

In-the autumn following spraying (6th Apri191955)
newly established seedlings of Subterranean Clover in the

plots Were cOuntecL Eight positions of a randomly placed..

qUadrat, one link by one link, were used over the whole

+A.E, denotes acid equivalent
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plot area consisting of four counts in each half of the

split plots..

As . the differences were clearly apparent visu-
ally, and it could be seen that differences between 'blocks
were negligible, two only of the four blocks were counted.
The mean numbers of Subterranean Clover plants per square

link are shown in Table 3, in which the effect of, spraying
Subterranean Clover at the flowering . stage with the various
treatments, is clearly illustrated.

With the exception of _4 lb. A.E. MCPB sodium
salt per acre, all treatments significantly reduced the
numbers of clover seedlings established, in comparison
with the unsprayed control. Although the MCPB treatment
was greater than the control, the difference failed to .

reach significance (0.05 level). However, this treatment
resulted in more plants than any other did.

Differences between esters, amine or sodium salts

were not significant within any particular chemical.

There was a tendency for lower application rates
to produce higher numbers of plants, but the differences
were significant with MCPA and MCPB sodium salts, and 2,4-D

ethyl ester only.

. Some further significant differences of import-
ance are outlined below. ,

2,4 -DB ethyl ester lb. A.E. per acre resulted
in more plants than all 2,4 -D treatments, but there was
no difference at the lb. rate.

On the other hand, 2,4 -DB amine salt -17- lb. A.E.

per acre did not differ from 2,4 -D amine or sodium salts
at the same rate. Thus this treatment showed less promise

than 2,4 -DB ester at this rate. The position was reversed

however at the 4 lb. rate, at which 2,4 -DB amine salt was
milder than all the '2,4 -D treatments.

MCPA sodium salt was less severe than all 2,4 -D

treatments, only when applied at 4 lb. A.E. per acre.
With one possible exception, MCPA did not differ from any
294 -DB treatment.
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TABLE 3_

Mean Numbers of Subterranean :Clover Plants in Following
Autumn, and Mean Percentage Kill of Skeleton Weed Three

Months after Treatment

Chemical

.A.t:/a.

Established Subterranean Percentage Kill of
Clover Seedlings per Skeleton Weed

Square Link:

i lb. i lb. ..

A.E./a.
= 1 lb.
A.E./a.

'3.- lb.

A.E./a.
i , lb.

A.E./a.
1 lb.

Á:E./a.

294-D ethyl
ester

0.3 . 0e1 89e0
96.'3 . .

294-D amine
salt

6.5 1.0 83.2 84e4

294-D sodium 5.1 1..9 82,7 91.2
salt

294=DB ethyl
ester

40.8 13,1 90.2 94.7

294-DB amine 29.4 38.9 48..2 : 75.2
salt

MCPA sodium
salt

38.5 23.5 78.6 74.8

MCPB sodium
salt

70.8 .3.8 .
59.6 65.6

CONTROL ... 62.6 40;7 ...

Between Treatments 'of Same
or Different Rates

Between Treatments and
Control

Critical Differences for
Significance

Clover.

Oe05
:level

Weeds.

leve7.
0.05

level
.0. 01

level

24.9 36,4 7.8 .24.2

19.7 28.8 .14.1 19,2.
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Counts Of surviving.Skeleton Weed plants were

made in the permanent quadrats on 10th February, 19569
just over three months after spraying, and were expressed
as percentage kills of the original population. The
means of the results.are. shown in Table 3.

The.results.obtained on Skeleton Weed were far
more simple than those on the clover. All treatments
involving 2,4 -D and the 2,4 -DB ethyl ester treatment did
not differ from each other, but were better than_unspray-
ed control and all other treatments except MCPA sodium
salt e lb. A.E. per acre, which just failed to reach
significance (at 0.05 level).

Increasing application rate had no effect
except for an increase of the numbers of killed plants.

obtained with 2,4-DB amine salt. The lower rate of
this chemical was the only treatment lacking signifi-
cance in being more effective than the unsprayed
control.

MCPA was better than,MCPB at the lower rate,
but not at the higher rate.

Because of the advanced stage of the wheat at .

spraying, following the delay in establishment of the
trial, no attempt; was made to assess the effects of the
treatments on this crop.

5, DISCUSSION:

The method of counting live Skeleton Weed
plants before and after spraying by means of fixed
quadrats afforded an accurate estimate of the kill
obtained by each treatment. However,: it did not .
take into account possible suppression of the weed
plants, which may have resulted in reduced competition
for both the clover and undersown crops.

Coupled with this, the fact that the sprays
were applied at a.. later stage of growth than is gener-
ally accepted as being the optimum for Skeleton Weed.

control probably tended to result in even fewer killed
plants than would have been expected had the sprays
been applied at the correct stage. This is supported
by Tindale's (1) results, for when the kill due to the
natural mortality indicated by the unsprayed control is
subtracted9 the percentage kill brought about by the
commercially practised treatment of lb. 2,4 -D per
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acre was, in this experiment, twenty to thirty percent
that recorded- by Tindale.

However, as there was ...satisfactory agreement
between the visual assessment and the actual counts, this
difference, may satisfactorily be explained, by the lateness
of spraying.

Ön the; other .hand,,- had the natural mortality .been :.
less, the effect of,.the. treatments may have-been even great
er than was. observed.

In spraying a crop undersown with clover, any
adverse effects which may occur.. on, the legume in the first"
season may ..have ai..influence,on the resulting stand in :.t

following season.:.,

As these second season plants are those upon
which the success of undersowing can be judged, damage to
the clover by the treatments was assessed through coúnting
the number of seedlings established in the following season.
This permitted a simple, quantitative.method of assessment
of the value of spraying with the newer derivatives in
comparison with 2,4 -D and MCPA.. However, it was based upon
the assumption that seed which was set by the sprayed plants
would germinate át the same time as that from the unsprayed.,.

As the sprays were applied at the flowering stage
the effects on seed production were likely to be severe
and the number of plants establishing during the following
season may well have been greater, had the parent plants
had more time to recover from the effects of the chemicals.

Tindale (2) has observed the latter, for he
noted that plants sprayed at the early stage recovered
and that germination was not adversely affected..

In the present trial, lb. A.E. 294 -DB ethyl
ester per acre permitted the establishment of considerably
more Subterranean Clover .plants than did any of the 2.,4-D
treatments, : and yet resulted .. in comparable kill .of:. Skeleton
Weed. It, was the most effective.

treatment for killing
Skeleton Weed while resulting in maximum establishment of
Subterranean Clover.

MCPA sodium salt and.2,4 -DB amine, both at
A.E. per acre w.ere.the;riext most promising treatments,
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while MCPB sodium salt at the same rate, although mildest .

towards the legume, resulted in insufficient weed control.

6. CONCLUSION

The trial has indicated that the application of
lb. A.E. 2,4 -DB ester per acre had distinct advantages

over 2,4 -D in the establishment of Subterranean Clover
following its undersowing in Skeleton Weed infested
wheat. However, MCPA sodium salt at lb. A.E. per acre
was almost as satisfactory.
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