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Summary 

Lucerne cultivars Condura 73, Pioneer 
581, Hunler River, Dekalb 185, Mala
dor and CUF 101 were sprayed with 
2,4-DB al 1.12, 1.68 and 2.24 kg ha-' 
a.i. and with bromoxynil al 0.28, 0.42 
and 0.56 kg ha" a.i. al Ihe 3 Irifoliale 
leaf slage. No significanl inleraclions 
occurred belween cullivars and herb
icides in lucerne dry matter production 
bullhe mean yields from Ihe Ihree rales 
of 2,4-DB were lower Ihan Ihe un
Irealed conlrols in CUF 101 and 
Malador 7 weeks after spraying. Dry 
mailer yields of all cullivars were 
depressed allhis slage by bromoxynil. 
All differences had disappeared by 14 
weeks after spraying. 

Dry mailer yield of weeds and 
densily of common sowlhislle (Son
chus oleraceus L.) were reduced below 
Ihal of Ihe conlrol Irealmenl by all 
herbicide Irealmenls; dry mailer yield 
of burr medic (Medicago polymorpha 
L.) was reduced below Ihal of Ihe 
conlrol by all herbicide lrealmenls 
excepl 1.12 kg ha" 2,4-DB 7 weeks 
afler spraying. 

Introduction 

In southern Queensland lucerne (Medi
cago saliva L.) is generally planted in 
the autumn because weed competition 
in the following winter is less severe 
than that which would follow a spring 
planting (Mills, 1970b). The herbicides 
mainly used are benfluralin (applied 
pre-sowing to control grasses and some 
broad-leaved weeds) and 2,4-0B 
(applied post-emergence to control 
broad-leaved weeds) (Hazard, 1973). 

Following the discovery of the 
spoiled alfalfa aphid (Therioaphis Iri
/olii (Monell) f. maculala) and the 
blue-green aphid (Acyrlhosiphon kon
doi Shinji) in Queensland (Passlow, 
1977a and 1977b), a range of American 
lucerne cultivars became available as 
alternatives to the generally used culti-

var Hunter River (Cameron, 1973). 
Some growers noticed that cv. CUF 101 
appeared to be more affected by 2,4-0B 
than cv. Hunter River. Lucerne culti
vars have been shown to vary in their 
response to EPTC (Peters and Stritzke, 
1970), glyphosate (Moshier and 
Penner, 1978) and triazine herbicides 
(Harvey el 01., 1976). Sieberhein and 
Stracke (1980) found no variation in 
the response of six lucerne cultivars to 
2,4-0B, but variations were reported 
between soybean cultivars (Wax ef 01., 
1974). There is also evidence that 
bromoxynil, which is an alternative 
herbicide to 2,4-0B for the control of 
broad-leaved weeds in lucerne, may 
give differential growth responses in 
soybean cultivars (Wax ef 01., 1974). 

The work reported here evaluated the 
possible effects of 2,4-0B and brom
oxynil, each applied at three rates, on 
six lucerne cultivars with a range of 
winter activity levels. 

Materials and methods 

The experiment was located at Gatton 
Research Station (25 °33'S, 152°20'E; 
altitude 104 m) on a black earth soil 
Ug 5.15-Ug 5.16 (North cote, 1979). 
The cultivars were Condura 73, Pioneer 
581, Hunter River, Oekalb 185, Mata
dor and CUF 101. CUF 101 and 
Matador are winter active while the 
remainder are semi-winter dormant 
cultivars. The herbicide treatments 
were 2,4-0B as the potassium and 
sodium salts (Selectone Liquid Herb
icide 400 g L-' a.i.) at 1.12, 1.68 and 
2.24 kg ha" a.i. and bromoxynil 
(Brominil Emulsifiable Concentrate 
Selective Herbicide 200 g L-' a.i.) at 
0.28, 0.42 and 0.56 kg ha" a.i. There 
was also an untreated control. The 
experiment was laid out as a split plot I 
randomized block design with cultivars 
as main plots 42 m long and 2.1 m 
wide and herbicides as subplots 6 m 
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long and 2.1 m wide There were four 
replicates. 

Before the experiment was planted 
the site was sprayed with benfluraIin 
(Elanco Balan Selective Herbicide 
200 g L" a.i.) at 1.6 kg ha" a.i. to 
control grass weeds, followed by incor
poration with a tined cultivator. 

The lucerne seed was planted at 
22 kg ha" on 13 May 1981 using the 
fine seeds distributor on a Conner
Shea linkage seeder. The herbicide 
treatments were applied 34 days after 
planting, using an Oxford Precision 
Sprayer with five size '00' flat fan 
ceramic nozzles mounted 33 cm apart 
on the spray boom. The sprayer 
operated at a pressure of 200 kPa and 
applied 350 L ha-'. All lucerne plants 
had between two and three fully 
developed trifoliate leaves at the time 
of spraying and thus were at the 
recommended stage for treatment with 
2,4-0B (I to 8 trifoliate leaves) and 
bromoxynil (after development of the 
first trifoliate leaf). 

Dry matter yields were determined 
by harvesting a sample area of 2.4 m X 
0.9 m from each plot using a J ari 
Autoscythe on 3 August, 23 September 
and 9 November 1981, 7, 14 and 21 
weeks respectively after spraying. The 
harvested rnaterial was subsampled, 
separated into the main species and 
dried at 80°C for 48 hours. Lucerne 
plant populations were determined 2 
and 31 weeks after spraying by count
ing 10 random quadrats each 0.2 m x 
0.2 m per plot. 



Visual estimates of the density of 
common sowthistle (Sonchus oleraceus 
L.), the main weed in the experiment, 
were made shortly before the first and 
second samplings. Slender celery 
(Apium leplophyllum F. Muell.) and a 
few other weeds also present were 
included in the weed component of the 
dry weight determination. Burr medic 
(Medicago polymorpha L.) was sepa
rated for dry matter determination at 
the first and second sampling. Little 
burr medic or other weed was present 
at the third sampling. 

Management of the experiment, 
including irrigation (approximately 

50 mm per month) and plant pro
tection treatments followed normal 
local practice (Mills, 1970a). 

Results 

There were no significant interactions 
between cultivars and individual herb
icide treatments (data not presented), 
but significant interactions were found 
when the means of the three rates of 
each herbicide were used in the 
analyses (Thble I). 

Condura 73 and CUF 101 were the 
only cultivars in which 2,4-0B reduced 
(P < 0.05) lucerne density prior to the 
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first sampling to below that of the con
trol treatments (Thble I). Bromoxynil 
did not significantly reduce lucerne 
density. 

Table 1 Effect of herbicides (means of the three rates of each) on density and 

At the first sampling, the only culti
vars in which dry matter production 
was reduced (P < 0.05) by 2,4-0B below 
that of the control treatments were 
CUF 101 and Matador. This may be 
explained by the winter activity of these 
cultivars resulting in greater sensitivity 
and by the significant reduction in 
density for cv. CUF 101. Bromoxynil 
reduced (P < 0.05) dry matter produc
tion of all cultivars (Thble I). By the 
second sampling the only significant 
yield reduction involved cv. Condura 73 
and 2,4-0B. The authors cannot sug
gest any satisfactory explanation for 
this anomaly, especially as 2,4-0B had 
no effect at the first sampling (Thble I). yield of lucerne cultivars 

Density 
(plants m") 

Cultivar Herbicide l 

Prior to first 
sampling 

Condura 73 2,4-0B 513 b' 
bromoxynil 544 .b 
umreated 638. 

Pioneer 581 2,4-0B 649. 
bromoxynil 599. 
untreated 673 • 

Hunter River 2,4-0B 625 • 
bromoxynil 620. 
untreated 656. 

Oekalb 185 2,4-0B 472 • 
bromoxynil 444 • 
untreated 536. 

Matador 2,4-0B 555 • 
bromoxynil 511 • 
untreated 515 • 

CUF 101 2,4-0B 433 b 
bromoxynil 498 b 
untreated 554 a 

Dry matter yield 
(kg ha") 

First Second 
sampling sampting 

830. 2328 b 
554 b 2519.b 
881 • 2678. 

907. 2507. 
638 b 2710 • 

1053. 2481 • 

846. 2354. 
620 b 2322. 
899. 2107. 

939. 2027. 
607b 2017. 

1017. 1738. 

1393 b 2764. 
1138 e 2714. 
1590 a 2790. 

1659 b 2798. 
1358 e 2666. 
1870 a 2921 • 

At the first sampling all herbicide 
rates except 1.68 kg ha-' a.i. 2,4-0B 
reduced (P < 0.05) lucerne dry matter 
production (meaned for all cultivars) 
below that of the control treatment 
(Thble 2), but by the second sampling 
there were no significant differences. 
Dry matter yields of burr medic and 
weeds at the first sampling were signi
ficantly reduced below that of the 
control treatment by all herbicide treat
ments, except the lowest rate of 2,4-0B 
for medic (Thble 2). Total weed growth 
was still significantly reduced by the 
herbicides at the second sampling, 
although the yield of burr medic was 
not. The rating for common sowthistle 
density was reduced (P < 0.05) below 
that of the control treatment by all 
herbicide treatments at both samplings 
(Thble 2). 

I Each herbicide, the mean of three rates 
2 Means within cultivars not rollowed by a common lctler differ significantly (P < O.05) 

Cultivars CUF 101 and Matador 
significantly out yielded all others at tbe 
first sampling and all except cv. Pioneer 
581 at the second sampling (Thble 3). 
Burr medic and total weed yields were 
not significantly affected by lucerne 

Table 2 Effect of herbicides on lucerne (mean of cultivars), medic and weed yields and sowthistle density 

Dry matter yield (kg ha") Sowthistle density 
rating (0-5)' 

Herbicide 
Rate First sampting Second sampling (kg ha" a.i.) 

First Second 
lucerne medic weeds lucerne medic weeds sampling sampling 

2,4-0B 1.12 1104 be' 24.6 ab 9.2 b 2461 a 154.1 • 45.5 b 0.54 b 1.00 b 
1.68 1142 .b 5.0 be 0.4 b 2475 a 28.7 a 32.9 b 0 e 0.63 be 
2.24 1041 e 5.5 be 0 b 2453 a 57.0. 4.3 b 0. 13 be 0.54 cd 

bromoxynil 0.28 888 d 2.3 be 0 b 2525 • 58.2. 12.5 b 0 e 0.25 de 
0.42 822 de 0.7 be 0 b 2449 a 24.2 a 29.8 b 0 e 0.13 e 
0.56 747 e 0 e 0 b 2500 • 15 .9 a 7.3 b 0 e 0.04 e 

untreated 1218. 44.8. 31.3 • 2453 a 50.8 a 182.2 a 1.63 a 1.50 a 

I Rating scale of 0 to 5 where 0= no plants. 1 = rare (l or 2 plants per plot), 2 = few (3 to 10 plants), 3", common (II to 25 plants) 4=abundant (26 to SO plants) and 5=dominant 
( > 51 plants) 
1 Means not followed by a com mon letter differ significant ly (P < O.05) 
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Table 3 Lucerne cultivar yield and interaction with medic and weed yields and sowthistle density 

Culllnr 

Condura 73 
Pioneer 581 
Hunter River 
Dekalb 185 
Matador 
CUF 101 

lucerne 

7~ c' 
813 c 
757 c 
808 c 

1312 b 
1560 a 

First sampling 

medic 

5.6 a 
22.5 a 

8.7 a 
20.6 a 
9.1 a 
4.6 a 

Dry mltter yield (kg hi·') 

Second sampling 

weeds lucerne medic 

3.4 a 2460 bc 106.0 a 
6.2 a 2590 ab 82.2 a 

10.7 a 2305 c 56.5 a 
4.8 a 1982 d 75.6 a 
7.1 a 2746 a 6.4 a 
2.9 a 2759 a 6.9 a 

SowthlsUe deusity 
roting (0-5)' 

First Second 
weeds sampling sampling 

26.9 a 0.39 a 0.57 bc 
40.3 a 0.36 a 0.57 bc 

1l0.1 a 0.50 a 0.96 a 
66.9 a 0.32 a 0.86 ab 
20.9 a 0.29 a 0.39 cd 
4.6 a 0.36 a 0.14 d 

I Ratins sc:ale of 0 to 5 where 0 = no plants, 1 = rare (lor 2 plants), 2", few (3 to 10 plants), 3"" common (It to 25 plants), 4 = abundant (26 to 50 plants) and 5 _ dominant 
~S I or more plants) 

Means not fo llowed by a common letter differ significantly (p < 0.05) 

cultivars at either sampling (Table 3). 
Lucerne cultivars had no significant 
effect on the rating for common sow
thistle density at the first sampling. At 
the second sampling the rating was 
lower (P < 0.05) in cv. CUF 101 treat· 
ments than in all other cultivars except 
cv. Matador (Table 3). 

Discussion 

The experiment showed that cultivars 
CUF 101 and Matador are more sus
ceptible than cv. Hunter River to 
2,4·DB applied in winter at the seedling 
stage. Dry matter production was only 
affected at the first harvest 7 weeks 
after spraying and yields at that stage 
from cultivars CUF 101 and Matador 
treated with 2,4-DB were still sub· 
stantially higher than from cv. Hunter 
River. Discarding the first cut of 
lucerne or selling it as low quality hay 
(Mills, 1970b) would probably result in 
more loss to the producer than using 
2,4-08. Weed development is also 

suppressed by tbe active growth of 
cultivars CUF 101 and Matador during 
the first three months after planting 
and in some situations it might be less 
necessary to use herbicides on these 
cultivars than on cv. Hunter River. 
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