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Summary

Results are described of trials in which chemicals were
applied to barley grass (Hordewm murinum) in the seed-
head stage, with a view to inhibiting germination of the
seed. The most promising treatment was paraquat at 11b
active ingredient per acre, applied before the seed-heads
turned brown. The practical difficulty arising from the fact
that the most mature plants in a pasture were too far ad-
vanced before the youngest plants could be readily seen, is
discussed.

INTRODUCTION

THE recommended treatments for the control of barley grass (Hor-
deum murinum) involve spraying when the plants are in the vege-
tative stage and cannot readily be distinguished from other grasses
in a pasture.

Many barley grass plants are missed in spraying operations parti-
cularly when spot spraying with a hand wand. It was also found
that, when boom spraying infestations which had spread into a
paddock from a hedge, it was difficult to judge how far out into
the paddock the spraying should extend and many barley grass
plants were missed (Thompson, 1962). The plants which are missed
are not conspicuous until later in the season when the seed-heads
are formed.

Barley grass is an annual and the seed does not remain viable in
the soil for more than one year (Harris, 1959). Therefore, theoretic-
ally, barley grass could be eliminated from an area in one season,
if all plants were prevented from shedding viable seed. Destruction
of all seeding plants by burning with a flame-thrower is one method
of achieving this. However, in many instances the barley grass
infestations are in situations, such as adjacent to shelterbelts,
where fire hazards would preclude burning. Therefore, it would be
of considerable value if a practical method were available of treating
plants in the seed-head stage to render the seed non-viable.

This paper gives the results of trials in which the viability of
seed was determined after spraying the plants in the seed-head
stage with various chemicals.

EXPERIMENTAL

Treatments were applied to barley grass when the seed-heads were
at the following stages of development:

Early: Approximately two-thirds of seed-head had emerged from
the sheath.

Medium: The seed-head had emerged but was still green.

Late: The distal half of the seed-head was brown and the re-
maining portion still green.

Very late: The seeds were ripe and were beginning to fall.

The chemicals used and the rates at which they were applied
arestated in Table 1. All rates of application are expressed as pounds
active ingredient per acre. A non-ionic wetting agent was added to
the paraquat. All treatments were applied in 30 gal of water except
the “late” and ‘“very late” treatments in Trial 1, which were
applied in 80 gal.
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In a preliminary field trial in December, 1961, in which barley
grass was sprayed with paraquat, very promising, but variable,
reductions in- the germination of the barley grass seed were ob-
tained. The variability was partly attributed to the fact that, at
the time of spraying, the seed-heads on the plots were not all at the
same stage of maturity.

In Trial 1 in which barley grass in pots was sprayed in Decem-
ber, 1962, with paraquat the rates and stages of development stated
in Table 1, an attempt was made to reduce variability by removing
seed-heads not typical of the desired stage of growth for that parti-
cular treatment. However, this was not entirely successful, and,
in spite of removal of atypical seed-heads, ripening dates varied
over-a week for most treatments. There were originally 4 replica-
tions, but so many atypical seed-heads were eliminated that, in order
to provide samples large enough for germination tests, in general,
the seed from the 4 replications was bulked. '

Trial 2 was on barley grass sown in plots in the field. The plants
at the “medium’ stage were sprayed on November 26, 1963, and
those at the “very late” stage on December 10, 1963. The figures
in Table 1 are the averages for the 3 replications. Trial 3 was on
natural infestations in the field. The treatments, which were not
replicated, were applied in November, 1963, when the seed-heads
were at the “medium” stage.

RESULTS

. The percentage germination of the ripe seeds from the various
treatments is given in Table 1

The plots in Trial.3 were examined in April and again in May,
1964, for barley grass seedlings which may have appeared under
natural conditions. There were a few seedlings on all the plots
except that treated with paraquat at 11b.

DISCUSSIONS AND CONCLUSIONS

The results are somewhat varjable and there are anomalies. Some
of the variability is perhaps due to seed-heads which were not of
the stated degree of maturity at the time of treatment. Thus the
germination of seeds from the “medium” treatments in Trial 2
could be due to the presence of more mature seed-heads on the
plots at the time of treatment.. There is no explanation for the
hig,}} 'g?rlmination (72) for the “late” treatment of 21b paraquat
in Trial 1. )

In Trial 1, seed-heads treated at the ‘early” and ‘“medium”
stages were individual examined and tagged six days after treat-

TABLE 1: PERCENTAGE ‘GERMINATION OF BARLEY GRASS

SEED
. Stage of Treatment
Lreatment Early  Medium Late Very late
b Tr.l1 Tr.1 Tr.2 Tr.3 Tr.1 Tr.1 Tr.2
Coutrol = ... S e .70 8 65 84 65 65
Paraquat 4 ... .. 5
Paiaquat Y2 ... .. 2 0 12 0 14 2% 16
Paraquat 1 i o 0 0 4 0 9 5% 8
Paiaquat 2 ... .. 0 0 72 24 4
Diquat 1 = ... .. 11
Maleic hydrazide 4 .. 2 0 27
Cacodylic acid Y4 .. " 28 38
Cacodylic acid 2 = ... ; .2
* Most of the ripe seed had dropped before the samples for testing
"~ were taken. . ,
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ment. Most of the seed-heads were completely brown, whereas
those in the control pots were still green. However, some treated
seed-heads, particularly those which received 2 1b or 11b paraquat
at the “early” stage, were wholly or partly green. When the ripe
seeds were harvested, those within" each ‘treatment were bulked
according to colour at the six-day. examination, -and each group
was tésted separately for germination. Some of those which received
15 1b paraquat at the “early” stage, and were wholly or partly
green at six days, had up to 7% germination, whereas seeds with
no green had nil germination. The 2% germination for this treat-
ment quoted in Table 1 is the average of 10 separate tests. As
indicated in Table 1, 11b.of paraquat at the “early” stage com-
pletely suppressed germination, irrespective .of colour at the six-
day examination. The inference is that some seeds still in the sheath
at the “early” stage were protected sufficiently to resist )2 lb para-
quat but not 11b. . , .

Therefore, although low germination figures were obtained, from
15 1b and even Y% 1b of paraquat, it is recommended that 11b be
used in practice. Since the treatments would be applied by spot
application, labour would probably be more expensive than the
material, and the extra cost of the higher rate of paraquat would
not be prohibitive.

The results indicate that paraquat does not completely inhibit
germination if the application is made after the seed-head has
started to turn brown. ) ' ‘

During the summer and autumn of 1963-64, an attempt was made
on a portion of the Ruakura Agricultural Research Centre, Hamilton,
to treat on a farm scale all barley grass plants which had been missed
or survived the spring applications of 2,2-DPA. This was difficult be-
cause barley grass seeds over a long period. The aim was to spray
the paraquat on_ all plants which could be seen as soon as  the
first seed-heads started to turn brown. It was found that within a
few weeks of this spraying, seed-heads appeared on other plants
which had not been noticed at the time of spraying and it was
necessary to go over a paddock two or three times to treat all the
barley grass. In practice, it is therefore important that the spring
applications of 2,2-DPA should be as thoroughas possible to reduce
to a minimum the follow-up treatment with paraquat. ' ‘

"Although the figures in Table 1 indicate that maleic hydrazide-at
41b.is as effective as paraquat at 11b, the latter treatment is pre-
ferred. Some of the results obtained with maleic hydrazide, but
not reported in this paper, were very contradictory. Since the
required rate of maleic hydrazide is more expensive.than paraquat,
it appears that the latter material is preferable. . o
“Insufficient trials have been conducted with cacodylic acid.

From the results presented, it appears that spot. applications of
paraquat at 11b as soon as the first seed-heads show.brown colora-
tion, can be recommended to prevent germination of the seed. It is
considered that this treatment should.he rgarded;as a method of
dealing with plants which have been missed in earlier spraying
with other materials and not as the principal means of eradicating
barley grass infestations. o )
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