
8 Australian Weeds March 1982 

The effect of rate and time of application of 
glyphosate on soursob (Oxalis pes-caprae) 

J. E. Mahoney 
Victorian Crops Research Institute, Horsham, Victoria 3400 

Summary 

The use of glyphosate for the control 
of soursob (Oxalis pes-caprae) was in
vestigated at six sites in Victoria and 
at six rates ranging from 0.18 to 2.16 
kg ha- I between May and August from 
1977 to 1980. Applications in May and 
June were made immediately prior to 
sowing a wheat crop; and applications 
in June, July and August were made 
onto pasture prior to fallowing in pre
paration for a wheat crop to be sown 
in the following June. 

It was concluded that the lowest rate 
of application to give effective control 
of soursob was 0.54 kg ha- I glyphosate 
applied in July and August , but where 
the crop was planted the following year 
grain yield increases were not always 
associated with marked reduction in 
soursob density. 

Introduction 

Soursob is widespread throughout Vic
toria, although dense infestations are 
relatively localized (McKenzie, 1973) . 
It can decrease crop yields and pasture 
production (Catt , 1970), and there is 
concern regarding its potential for further 
spread . Many variants of soursob are 
present in Australia; the variant present 
in all sites was the short styled type com
monly found in Victoria. 

In the wheat-growing area in which 
these trials were conducted fallowing is 
the general practice . The first cultivat ion 
is usually undertaken in late July or Aug
ust and the fallow is maintained weed 
free by repeated cultivation until a crop 
is sown in the following June . Either a 
two- or three-year rotation may be used , 
for exa mple , fa ll ow- wheat or 
fallow- wheat- pasture. 

Michael (1 965) proposed cultivation 
for the control of soursob, with two or 
more cultivations carried out in May and 
June at the bulb exhaustion stage . This 
method has not been very praclical in 
Victoria as it is not always possible to 
cultivate at this time because of seasonal 
conditions, whilst the possible loss in 
crop yield due 10 delayed sowing does 
not appeal to farmers . Another factor 
reducing the effectiveness of this treat
menl is that the bulb exhaustion stage 
is not synchronous or total throughout 

the population (Mahoney, in press). The 
post-emergence application of diuron has 
given variable and often poor levels of 
control (McKenzie, personal communi
calion; Mahoney , unpubli shed) , and 
diuron has also been shown to reduce 
wheat yields in weed-free si tuations 
(Elliott el al . , 1975) . 

Glyphosate has potential for the con
trol of many perennial weeds (Baird el 
al . , 197 1), and this paper describes the 
results of investigations into the efficacy 
of glyphosate for the control of soursob 
in Victoria. 

G1yphosate was inilially tested wilh 
applications made between 14 and four 
weeks before sowing wheat , but im
proved soursob control was obtained with 
later application which required delayed 
sowing which in tum led to reduced crop 
yields. It was decided , therefore , thaI 
glyphosate could best be incorporated 
into the rotation prior to fallowing, since 
this would coincide with the period of 
bulb fi lling (Mahoney, in press) and not 
interfere with the optimum sowing date 
for wheat. 

Methods 

Six experiments were carried out be
tween 1977 and 1980 at siles selected 
for their dense and even stands of SOUf

sob. The site identification and year of 
cropping was as follows: 
Site 1: Donald - 1977 
Site 2: Aubrey - 1977 
Site 3: Boyeo - 1978 
Sile 4: Corack - 1979 
Site 5: Boyeo - 1980 
Site 6: Pimpinio - 1980 

Piol size was 2 x 20 m arranged in 
randomized blocks wilh four replicates. 
Glyphosate was applied through a hand
held boom in 110 L ha- I of water at 206 
kPa . In the two trials in which glyphosate 
was applied pre-sowing to wheat, Ihe 
fallow was not cultivaled from late March 
onwards 10 allow growth of soursob. 
Rales of 0 .54, 1.08 and 2.16 kg ha- I of 
glyphosate were applied twice to these 
trials, the first application in May and 
the second in June on different plots. In 
Ihe four trials in which glyphosate was 
applied pre-fallowing application ' was 
made to undisturbed pasture in the sea
son prior 10 cropping al 0.36,0.54, 0.72 , 

1.08 and 2. 16 kg ha- ' in June, July and 
August. The sites were then cultivated 
as necessary, but no sooner than one 
month after spraying. Olympic wheat 
was sown at 80 kg ha- ' at all sites in 
June of the following year and fertilized 
with superphosphate at 110 kg ha- I . 

Soursob counts were conducted six weeks 
after sowing with ten quadrats of 0.25 
m' being counted in each plot. 

Results 

Pre-sowing application of glyphosate 
Weed density was significantly reduced 
at bOlh sites by 0.54 kg ha- I of gly
phosate in June (Table 1) , and no further 
reductions in weed density were obtained 
by increasing the rate of glyphosate. Later 
applications resulled in a higher level of 
weed control. Sowing was delayed at sile 
2 because of wet conditions, and after 
glyphosate had been applied to some plots 
in early May Ihere was considerable re
growth of soursob and other weeds which 
necessitated an application of paraquat 
(as Gramoxone) to facilitale sowing. 
Afler both herbicides had been used on 
Ihese plots the density of soursob was 
only slightly reduced when compared 
wilh the unsprayed plots . Observations 
on the experimental areas the following 
June showed that where there had been 
a reduction in soursob density. this had 
been maintained. 

Grain yield was improved in the 
sprayed plots at site I , but the low yield 
of the control plot may have been partly 
due to a poor seedbed . The earlier sprayed 
treatments generally gave better yields, 
possibly due to better moisture conser
vation in the fallow because of the tem
porary removal of soursob top growth. 
At site 2 there was no significant increase 
in grain yield of the sprayed plots despite 
good weed control. 

Pre-fallowing application of 
glyphosate 

Glyphosate was applied in mid-August 
at site 3 at 0 .54, 1.08 and 2.16 kg ha- I 

(Tables 2,3 and 4) . All spray treatments 
reduced soursob numbers by at least 94%, 
but there was no concomitant wheat yield 
increase . However, the site was then 
stubble-sown 10 barley and the yield of 
the sprayed areas was nearly double that 
of the unsprayed areas. 

As there was no improvement in sour
sob control using high rates of glyphos
ate it was decided to examine applications 
of 0.54 kg ha- I or less in the remaining 
three trials at sites 4, 5 and 6. Rales of 
0.54, 0.36 and 0. 18 kg ha- I of gly
phosate were applied, but only the high
est rate gave consistently good weed 
control. At 0.18 kg ha- I the level of 



control was poor, and although 0.36 kg 
ha- 'was often effective at reducing sour
sob numbers it lacked consislency . When 
applied between June and AugusI, the 
rates of 0.18 , 0 .36 and 0.54 kg ha- ' of 
glyphosate reduced soursob density by 
7 to 71 %, 29 10 90% and 52 1094% 
respectively. 

A rale of 0.72 kg ha-' was lesled al 
siles 5 and 6, bUI when compared with 
0 .54 kg ha- l there was no improvement 
in soursob control at site 5 and only a 
slighl improvemenl al sile 6 . 

The liming of glyphosale applicalion 
affects its perfonnance on soursob. in 
that the application in June was not as 
effective at reducing soursob density as 

Ihose in July and August. The July ap
plication was the most effecti ve at sites 
4 and 5, bUI al sile 61he Augusl treatmenl 
was beller. 

The control of soursob by glyphosale 
increased grain yields al siles 5 and 6 
only, wilh all spray Irealments resulling 
in Ihe same yield response al sile 6. There 
was some variation at site 5 but the yields 
were considerably lower than at the other 
sites due to poor emergence associated 
with heavy rain just after sowing . Even 
here, however, Ihe yields were generally 
higher on the plOIS sprayed al 0.54 kg 
ha- I

• At none of the sites was there any 
effeci of Ihe liming of Ihe spray appli
cation on grain yield . 

Table I The effeci of pre-sowing applicalions of glyphosale on soursob density and 
grain yield 

Rate Time Soursob density m- 2 Grain yield 
(kg ha- ') (log data) (I ha- ') 

Site Site 
1 2 I 2 

0.54 early May 217 a 1.84 ab 
late May 168 ab I. 73 ab 
early June 83 cd 24(1.38) be 1.37 c 1.65 a 
late June 16( 1.22) be 1.53 a 

1.08 early May 213 ab 1.85 ab 
late May 187 ab 1.61 be 
early June 66 cd 32(1.50) b 1.31 c 1.46 a 
late June 10(1.04) c 1.32 a 

2.16 early May 181 ab 2.05 a 
late May 135 be 1.73 ab 
early June 53 d 16(1.22) be 1.76 ab 1.50 a 
late June 11(1.06) c 1.20 a 

control 168 ab 107(2.03) a 0.88 d 1.16 a 
L.S .D.5% 71.* (0.3 1) .. 0.29 .. 0.49 
coefficient of variation 33 .3 17.87 12 .66 21.53 

Figures within the same column followed by the same letter do not differ significantly. Duncan multiple range test. 
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Discussion 

The results indicate that glyphosate at 
0 .54 kg ha-' gives effective control of 
soursob with no consistent advantage 
being gained by using higher rales. Lower 
rates are less effective. 

The efficacy of glyphosate was mark
edly influenced by the timing of the ap
plication . as it is for other weeds (Baird 
et al . , 1971 ; Claus and Behrens, 1976). 
When soursob was sprayed early in the 
season the top growth was killed, but 
there was regrowth and little or no re
duction in plant density . Glyphosate has 
been shown to move to actively growing 
areas (Sprankle , Meggitt and Penner, 
1975) , and early in the season there is 
little movement of assimilates into the 
root system and sprayed plants can prob
ably regrow from reserves remaining in 
the bulb (Chawdhry and Sagar, 1973; 
1974). 

The importance of the timing of the 
application is illustrated by the reduction 
in soursob numbers at the different times 
of spraying in that at 0 .54 kg ha-' the 
average reductions in May, June and 
July-August were 0%, 63% and 85% 
respectively . The plants remaining after 
the later sprayings were generally very 
small and it is possible that· they had 
either been shielded by larger plants 
during spraying or had completed their 
development prior to spraying . 

The success of later applications of 
glyphosate coincides with tuber and bulb 
formation in soursob (Mahoney, in 
press), during which stage the trans
location stream will be downward from 
the leaves (Chawdhry and Sagar, 1973) 
and glyphosate will be moved easily into 

Table 2 The effeci of pre-fallowing applicalion of glyphosale on soursob densilY and grain yie ld 

Rate Time Soursob density m-2 Grain yield 
(kg ha- ') (log data) (I ha- ') 

Slle Slle 
3 4 5 6 3 4 5 6 

0. 18 June 264(2.42) ab 419(2.62) b 2.2 a 1.0 c 
July 302(2.48) ab 206(2 .31) cd 202(2 .30) b 2.5 a 1.3 ab 2.5 a 
August 254(2.40) ab 2.5 a 

0.36 June 229(2.36) b 225(2.35) c 2.5 a 1.5 ab 
July 128(2. 10) cd 130(2. 11) e 62( I. 79) c 2.7 a 1.4 ab 2.6 a 
August 144(2. 16) c 188(2.27) cde 42(1 .63) de 2.2 a 1.2 be 2.6 a 

0.54 June 156(2. 19) c 185(2.26) cde 2.4 a 1.6 a 
July 54(1.73) e 80(1.90) f 46(1.66) d 2.7 a 1.6 a 2.6 a 
August 10(0.99) b 99(1.00) d 146(2. 16) e 35(1.54) e 2.0 a 2.2 a 1.4 ab 2.6 a 

0.72 August 133(2.12) e 25(1.40) f 1.5 ab 2.6 a 
1.08 August 6(0.82) b 2.1 a 
2.16 August 8(0.90) b 2.2 a 
control 183(2.26) a 327( 1.51) a 728(2.86) a 454(2.65) a 2.2 a 2.4 a 0.6 d 1.9 b 
L.S .D. 5% 0. 183 •• * 0.13 •• 0.15** 0.10 .. 0.41 0.68 0.39 0. 14 
coefficient of variation 9. 19 7.38 4.74 3.85 8.22 14 .16 14 .92 2.9 

Figures within the same column followed by the same letter do not differ significantly . Duncan multiple range test. 
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Table 3 The effect of rate and time of a pre-fallowing application of glyphosate 
on soursob density 

Rate (kg ha- ') 
0.18 
0.36 
0.54 
L.S.D . 5% 
Time 
June 
July 
August 
L.S.D.5% 
coefficient of variation 

4 

273(2.43) a 
162(2.2 1) b 
94(1.97) c 

(0.07) 

211(2.32) a 
128(2. 10) c 
154(2. 18) b 

(0.07) 
(7.38) 

Soursob density m- 2 

(log data) 

Site 
5 

177(2.24) a 
129(2. 11) b 

(0.08) 

204(2.31) a 
102(2.01) b 
165(2.22) a 

(0. 10) 
(4 .55) 

6 

51(1.71) a 
40(1.60) b 

(0.08) 

53(1.73) a 
38(1.58) b 

(0.08) 
(4.02) 

Figures wilhin the same column followed by the same leller do nol differ significanlly. Duncan mulliple range les!. 

Table 4 The effect of the rate and time of a pre-fallowing application of glyphosate 
on grain yield 

Rate (kg ha- ') 
0.18 
0.36 
0.54 
L.S.D. 5% 
Time 
June 
July 
August 
L.S .D. 5% 
Coefficient of variation 

4 

2.3 b 
2.6 a 
2.4 ab 
0.2 

2.4 a 
2.5 a 
2.4 a 
0.2 

14. 16 

Grain yield 
(t ha- ') 

Site 
5 

1.4 b 
1.6 a 
0. 1 

1.5 a 
1.5 a 
1.4 a 
0.2 

14.67 

6 

2.5 a 
2.5 a 
0.07 

2.5 a 
2.5 a 
0.07 
2.92 

Figures within the same column followed by the same letter do not differ significantly. Duncan multiple range lest. 

the lower parts of the plant. As the de
velopment of soursob is influenced by 
the season, the optimum timing for ap
plicat ion may vary . The optimum time 
will occur when the majority of plants 
are forming new bulbs but before the 
population has begun to sene see, and this 
period generally occurs in late July and 
August. 

The effectiveness of glyphosate there
fore lies not only in the control of the 
growing plants, but also in preventing 
formation of new bulbs which would 
develop into plants in the following 
season. 

In the experiments where glyphosate 
was applied pre-sowing. there was a 
wheat grain yield response at one site 
and not at the second . Yields were low 
at both si tes . probably re lated to reduced 

seedbed preparation and available water. 
Allowing the soursob to grow in the fal
low prior to spraying possibly reduced 
the water stored in the fallow and so 
affected crop yield . 

When glyphosate was applied pre
fallowing the grain yie ld response var
ied. Although soursob growth was vig
orous and gave complete ground cover 
at all sites the actual densities were higher 
at sites 5 and 6, and it was at these si tes 
that a yie ld response to sprayi ng oc
curred . From this and other observations 
(Mahoney , unpublished) significant re
ductions in wheat yie lds may not be found 
unless the soursob density is greater than 
450 m- ' . However this density is prob
ably seasonally dependent as weed com
petition is generally for water in dryland 
cropping . When moisture availability is 

low, as in stubble cropping, yie ld in
creases may result from soursob control 
as at site 3. 

The use of glyphosate at 0.54 kg ha- I 

pre-fallowing is a viable technique for 
the long-term control of soursob, re
sulting in possible improvement of wheat 
yields and more productive pastures . 
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