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replications was used ill both tria ls. Plots 
mcasured 24 x 1.6 Ill. Seed ing rates 
were adjusted so that the same number 
of viable seeds per hectare were sown 
for each cu lti var (872 000 ha- ' in Trial 
2) . Rows were spaced 17.8 elll apart. 

In 1977 there was negligible rain during 
010s1 o f the growing season (Tablc 2). 
Moi sture cond itions in 1979 were much 
better becausc of rainfall ill JUlie and 
July: the rai n in June fe ll afte r planting 
on 5th JU11e . 

Herbicides alld their application 
Tolerance of barley to four post-emergence 
herbicides for wild oat control 

Thc four herbic ides applicd were barban 
(as Neoban). d ifellzoqual (as Avcnge). 
dic1ofop-tl1elhy l (as Hoegrass) and the 
experimental WL43425. They were ap
plied through Ilat fan nozzles on a hand
carried plot sprayer in a volume of 100 
L ha- I at a pressurc of 2 10 kPa. In Trial 
1. cach herbi l' ide was applied al the ratc 
recomme nded e ither for wheat or o the r 
bar ley cu lti vars or al threc limcs that rale 
(Table 3). Diclofop-methyl was not 
I-egistcred when Trial 1 was establi shed 
so anticipated recomme nded ralcs were 
used for it and for WL43425 . The wet
ting age nt Agral 60 was added to dife ll 
zoquat at a concentrat ion of 0.85 % of 
the total product in the spray solution. 
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Summary 

Two trials to study the tolerance of 
barley cultivars Clipper , Lara, Cor
vette, Parwan and Bus x Zep 238 to 
the herbicides difenzoquat , barban , 
diclofop-methyl and W1A3425 , were 
done on the Darling Downs , Queens
land, Barban at 0, 175 kg ha- ' reduced 
the grain yield of the cultivar Lara in 
one trial. At higher rates, Corvette and 
Bus x Zep 238 (included in only one 
trial) were more tolerant of barban 
than C lipper , Lara and Parwan. 

, Difenzoqijat had no effect on all cul
livars except that at 2.25 kg ha- ' the 
tiller height of Lara was reduced. Di
c1ofop-methyl at 0.75 kg ha- ' without 
wetting agent or 0.6 and 1.2 kg ha- ' 
with wetting agent did not reduce the 
grain yield of any cullivar if applied 
at or after the 3'1z-leafstage plus I-tiller 
stage. When applied earlier and at the 
higher rates, diclofop-methyl caused 
moderate to severe injury and yield 
loss. WL43425 did not affect grain 
yields but caused some reductions in 
tiller height when applied at 1.0 or 1.5 
kg ha- ' at the first-node stage. Many 
treatments that reduced tiller height 
did not affect' grain yield. 

Introduction 

Difenzoq uat and barban are registered 
in Queensland for the post-eme rge nce 
control of wild oats in barley . However. 
barban is not registered for usc 0 11 C lip
per. Lara or Corvette . the culti vars grown 
in Queensland (Swarbrick. 1980) . The 
author is not aware of any data on the 
tolerance of these c ultivars to barban. 

Two weed-free Iria ls were done to 
study the tole rance of barley c ulti vars to 
post-emergence herbicides available for 
co ntrolling wi ld oats. As flamprop-

methyl had causcd severe damage 10 

barley cv. Clipper (Wilson, 1979). an
other product fro m the Shell Chemical 
Com pany. WL43425. was subst ituted. 
In eac h triaL a d iffe rc nt unre leased bar
ley culli var wh ich was thought likely to 
become commerc ially available was in
cluded. The cultivar included in the first 
Iria l was subseque ntly namcd Parwan but 
i s no t grown co mmerc iall y i n 
Queensland. 

Materials and methods 

Trials wcre sown 011 black earth soils o n 
the Darling Downs. Q ueensland. in 1977 
(Trial I) and t 979 (Trial 2) (Table I ). 
A randomized block des ign with three 

In Trial 2. eac h herbic ide was aga in 
applied al thc recomme nded (or antici
pated recommended) rate and at double 
that rate (Table 4). In add ition. diclofop
methyl was applied at 2.25 kg ha- ' . the 
high rate used in Tria l I . The wetti ng 
agen t Agra l 60 was not added to thi s high 
rate. but was added to thc other dic lofop
methyl trca tments at a conce nt ration of 
0.4% tola l product. 

Table I Trial number wi th cu llivar and sowing information 

Trial and site CulHvar Sowing rate Sowing date 
(kg ha- ') 

Trial I C lippe r 39 
Songeen Lara 27 

Corvette 54 16th June 1977 
Parwan 32 

Trial 2 C li pper 40 
Bongeen Lara 3 1 

Corvette 53 5th June 1979 
Bus x Zcp 238 1 30 

A scln· tilln fwm a Bu!> ...... 11 x Zephyr CTO!>S by P. Jnhn~ tnn . Hc mlitagc RC!.C <l rch Stati lln . DclXlflmcnl nf Primary 
ImluSlrics. Wurwick. 

Table 2 Rainfall in millimctres for the tria l s ites 

Jan Feb. Mar. Apr, May June July Aug. Sept. Oct. Nov. 

1977 
1979 

63 
24 

30 
42 

III 
170 

8 
o 

60 
40 

o 
79 

o 
2 1 

10 
o 

o 
16 

74 
32 

121 
58 
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Measurements 

Injury was rated by two observers, on 
a scale of 0 to 5, according to the degree 
of chlorosis and necrosis. Tiller height 
to the base of the head was assessed by 
five random measurements per pIal. In 
Trial I , maturation of the barley was 
such that half the plots were harvested 
on 3rd November and the remainder on 
11th November 1977 . All of Trial 2 was 
harvested on 5th November 1979, except 
for seven plots which were harvested on 
28th November. Grain yield was meas
ured by header-harvesting the whole of 
each plot. 

Results and discussion 

Barban 
In Trial I, the only effect of barban at 
0.175 kg ha-' was to reduce the tiller 
height of Clipper (Table 3). However, 
at 0 .525 kg ha- ' it killed Clipper, Lara 
and Parwan and reduced the tiller height 
and yield of Corvette . 

In Trial 2, barban at 0 . 175 kg ha-' 
reduced the tiller height of Clipper and 
the yield of Lara (Table 4). At 0 .35 kg 
ha- I

, Clipper was injured and its grain 
yield reduced . At this rate barban also 
reduced the tiller height of Bus x Zep 

238 and the yield of Lara . Corvette was 
not affected by barban . The large varia
tion between barley cultivars in their tol
erance of barban found in this work has 
also been reported elsewhere (Foy and 
Bayer, 1966; Hayes el al ., 1965). As the 
maximum recommended rate for barban 
is 0 . 175 kg ha- ', Corvette may be con
sidered to be tolerant to thi s herbicide 
for practical purposes. Bus x Zep 238 
may also be a lolerant cultivar since it 
was almost unaffected by barban at 0 .35 
kg ha- ' (Table 4); however, further test
ing will be necessary. 

Clipper is listed on the registered label 
as a cultivar which shou ld not be treated 
with barban , but at 0 . 175 kg ha- ' this 
herbicide did not reduce its grain yield 
in these trials. Wilson (1979) applied 
barban to barley cv . Clipper infested with 
wild oats and did not notice any injury 
symptoms on the barley . However, the 
safety margin when barban is applied to 
Clipper may not be great, as shown by 
the injury and yield loss caused by an 
application of 0.35 kg ha- ' (Table 4) . 

Difellzoqual 

The recommended application rate fat 
difenzoquat is 0 .75 kg ha-' (Swarbrick, 
1980). Since the only effect of three times 
this rate was a reduction in the tiller 

height of Lara , all cuitivars in Trial I 
(Clipper, Lara , Corvette and Parwan) 
may be considered tolerant of difenzo
quat (Table 3). 

Dielofop-methyl 

In Trial I, d iclofop-methyl applied at the 
2 V, -leaf stage at 0 .75 kg ha-' reduced 
the tiller heig ht of Lara and caused short
term injury to Clipper, but when applied 
at the 3 V,- Ieaf stage, this rate produced 
no effects (Table 3) . At 2 .25 kg ha- ' 
however, dic lofop-methyl applied at the 
2 V, -Ieaf stage killed Lara and Parwan 
and severely damaged Clipper and Cor
vette . The effects were less severe after 
treatment at the 3 V,-Ieaf stage. 

In Trial 2, diclofop-methyl applied at 
0 .6 kg ha- ' at the 3- to 3V,-leaf stage 
caused minor injury to Lara and Cor
vette , reduced the tiller height of Lara 
and reduced the yield of Corvette (Table 
4) . At 1.2 kg ha- ' it had a greater effect 
and reduced the yield of all four culti 
vars. When applied at the 4 V, -leaf stage, 
diclofop-methyl caused only minor in
jury and at the 5 V,- Ieaf stage it had no 
effect. 

Diclofop-methyl at 2.24 kg ha- ' with
out wetting agent and applied 26 days 
after planting had a greater effect on the 

Table 3 The effect of barban , difenzoquat , diclofop-methyl and WL43425 on four barley cuitivars, Trial I , 1977 

Herbicide Application Days Injury rating I 
and Rate stage from (71 days from ~Ianting) 
(kg ha- ') planting Cli. Lara Corvo Parw. 

conlrol 0 0 0 0 

barban 
0.175 2 lh- leaf 26 0 0 0 0 
0.525 5.0** 3.0** 0 4 .3** 

difenzoquar' 
0.75 3 Ih-Ieaf wilh 36 0 0 0 0 
2.25 I-liller 0 0 0 0 

dic lofop-melhyl 
0.75 2'h: -leaf 26 0 0.3 0 0.3 
2.25 2.0** 4 .0** 2.7*· 2 .7** 

0.75 3 'h:- Ieaf with 36 0 0 0 0 
2.25 I-tiller 0 .3 1.7** 2.0** 1. 3* 

WlA3425 
0.5 early 45 0 0 0 0 
1.5 fillering 0 0 0 0 
0.5 I-node on 2 74 - , 
1.5 to 3 lillers 

L.S.D. P '" 0.05. P '" 0.01 1.6. 2.7' 
( .. significanl ly different from control I. I . 1.5' 

at P = 0,05) 
(** significantly different from conlrol 

at P = 0.01) 

1 Scale of 0 10 S.O: 0 ;;: no injury . 5 .0 =- dead . 1.010 4.0 based on degree of chlorosis and necrosis 
t Assessmenl mlMk jusl prior 10 lhe firsa grain harvest-
~ Crop was dead 
4 Welling agenl AgraJ 60 added 81 a concenlration of 0.85% of the spray sotut ion 

Tiller height' Grain yield 
(em) (kg ha- ' ) 

Cli. Lara Corvo Parw. Cli. Lara Corvo Parw. 

48 49 40 47 1863 1662 20 18 1925 

43*· 46 38 47 1627 139 1 2072 1824 
36* -' 0** 0** 1611 * 0" 

49 46 40 47 1952 1724 2080 1941 
47 45* 41 48 1859 1735 2119 1871 

45 44" 41 46 1701 1403 2343 1616 
37*" 33·· - ' 522·" 0" 892** 0" 
47 46 40 47 1736 1502 2301 1667 
46 41· " 37 41** 1334** 924** 1269** 909** 

49 48 39 47 1991 1856 2103 2123 
48 47 39 46 1894 1651 2053 182 1 

48 46 40 47 1933 1887 2293 1837 
40" 42** 37 45 1593 1659 22 11 1601 

3.4, 4.5 374, 496 

.\ Not trealed before this time 
• L.S.D. values for means> 0 
; L.S.D. values fo,r; comparing mean of zero with means > 0 



barley in Trial I than in Trial 2. This 
may have been due 10 the less advanced 
stage of the barley at treatme nt in 1979, 
or to the dicJofop-methyl being more 
tox ic under the poorer growing condi
tions. If the latter was the reason. the 
o ther dic lofop-methyl treatme nts in Trial 
2 may have been less toxic if they had 
been applied in Trial I . 

T he to lerance of barley to dic lofop
methyl inc reases with age as shown by 
the effec ts of the higher rate in both trials 
(Tables 3 and 4). Barley must be at the 
3 'h-Ieaf plus I-ti ller stage or late r before 
treatment with dicJofop-methyl at 0 .6 kg 
ha- I plus wetti ng agent , or al 0.75 kg 
ha- ' wit hout wetting agent. These results 
agree parrly with those of Freiscn el al . 
(1976), who found that the loss in grain 
yield caused by applying dicJofop-methyl 
to the two-row cultivar Belze was less 
from treatment at the 5-lcaf (and the 
2- leaf) stage than at the 3- leaf stage. 
Wilson ( 1979) did no t no tice any injury 
symptoms after applying dicJofop-methyl 
at 0.75 kg ha- ' without wetting agent 
to wild oat infested Clipper barley at 
early tilleTing or later. 

Dic lofop-methyl applied at the lower 
Tatc at the earliest stage did not affect 
the grain y ield of C lipper (both trials), 
Lara (both trials). Parwan (Tria l I) and 

Bus x Zep 238 (Trial 2). However. the 
damage done by the h ighe r rate at the 
earliest stage in bo th tria ls indicates that 
the margin of safety may not be suffic ient 
for practical pu rposes. 

WLA3425 

WL43425 applied at the early tillering 
stage in Trial I had no effect on the 
barley (Table 3). At the first-nod e stage. 
WL43425 at 1.5 kg ha- ' reduced the tiller 
height of Cl ipper and Lara . In Trial 2, 
WL43425 caused reductions in ti ll er 
height. part icularly when applied at 
1.0 kg ha- ' at the first-node stage; 
gra in y ie ld was no t affected. 

Barley can be conside red to to lerate 
WL43425 but this herbicide may reduce 
tiller he ight if applied at the first -node 
stage . it a lso affected height more in 
Trial 2 (which had beller growing con
ditions) than it d id in Tria! I . 

it should be noted that grain y ield was 
not affected by many of the treatme nts 
which reduced ti lle r height. Hence in 
com'mercial situations it must nOI be as
sumed that where tiller he ight has been 
reduced, eco nomic y ie ld loss has 
occurred. 
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Table 4 The effect of barban , dicJofop-methyl and WL43425 on four barley cuit ivars. Tria l 2 , 1979 

Herbicide Application Days Inj ury rating l T iUer height Grain yield 

and Rate stage from (56 days from planting) (em) (kg ha-') 

(kg ha-') planting Cli . Lara Corvo Bus. Cli . Lara Corvo Bus. Cli. Lara Corvo Bus. 

control 0 .7 1.3 0 0 61.9 62.7 55.5 60.6 3742 4367 4292 4267 

barban 
0. 175 3- to 3lfz-leaf 26 0.7 0.8 0 0 57 .0** 60. t 53.4 61.9 3492 3900' 4000 42 17 
0.35 3.0** 0.8 0 0 59 . 1 59.5 54.2 56.8* 2900** 3958* 3958 4008 

d ic lofop-m~lhyl :! 
0.6 3- to 3y,-leaf 26 0.8 1.7 0.8* * 0.3 58.7 59.3' 53 .5 60.4 3483 4067 3867' 4308 
1. 2 2.7** 3.5** 2.2** 1.7* * 59 .7 59.5 50.9** 56 .5' 2958** 3250*' 3542" 3558'* 

0.6 4~-leaf. ~ 1 to 2 33 0 .7 1.2 0 0 60.9 6 1.5 56.2 61.3 3950 4542 4358 4275 
1.2 tillers just 

showing 1.0 1.8 .3** 0 .3 60 .5 59.5 53.0 57.8 3550 4333 4033 4158 

0.6 5 Vz- Ieaf with 41 0.7 0.8 0 0 61.3 61.2 55 . 1 60 .7 3592 4 192 4233 4208 
1. 2 3 to 4 tillers 0.5 1.2 0 0 60.3 63.3 54 .3 59.4 3575 4358 4608 4017 

2.25 3- 10 3 Vz-Ieaf 26 4 .0** 4 .2** 4 .0** 3.3** 56.8** 57.7** 50.7* * 56.3' 1792** 1650** 1700** 2708** 

WL43425 
0 .5 4y,- lcaf, I to 2 33 0.7 1.2 0 0 60.5 59. 1 56.4 59.0 3683 4208 4400 4400 
1.0 tillers just 

showing 0.5 0.8 0 0 57.4** 63. 1 55 .9 61.3 3592 4425 4391 3975 

0.5 first node at 70 58.9 60.7 52.2' 57 .8 3542 4367 4367 3992 
1.0 ground leve l 55.6*' 55.9** 48 .9** 57 .3' 3442 4317 4058 3992 

L.S .D. P '" 0 .05 , P '" 0 .01 0.64.0.85' 3.3. 4.4 372, 491 
(* significantly different from control 0 .45, 0 .60" 

at P = 0.05) 
(** significantly different from control 

at P = 0.01) 

I Scale 0(0 10 5.0: 0 = no injury. 5.0 = dead, 1.0 to 4.0 based on degree of chlorosis and necrosis • L.S.D. values for means > 0 
Z Wett ing agent Agral 60 added at a concentration of 0.4% of the spray solution; not added 10 the 2.25 kg ha- I rate 
.1 NOl treated before this lime 

:. L.S.D. values for comparing UTO with means> 0 




