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Efficacy of fungicides for control of Phoma black stem 
and Pseudopeziza leaf spot, and the effects on herbage 
and seed production, in annual Medicago polymorpha 
var. brevispina 
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Summary 
The efficacy of several systemic fungicidest 

in controUing Phoma black stem (P/lOrna 
medicaginis) and Pseudopeziza leaf spot 
(Pseudopeziza medicnginis) diseases in an 
annual medic Medicago polymorpha vaT. 
brevispina cv. Circle Valley pasture, was 
studied in a field trial. 8enomyl at 275 g a.i. 
ha·l , ca.roendazim at 275 8 a.i. ha·l , £lumafol 
at 250 g a.L ha-I , or propiconazole at 250 g a.i. 
ha·' reduced the severity of Phoma black 
stem disease. The same fungicide treat
ments,and in addition benomyl at 150 g a.i. 
ha·l or triadimefon at 2SO g a.i. 00.1, also re
duced the severity of Pseudopeziza leaf 
spot, with flutriafol, propiconazole and 
triadimefon giving greater disease suppres
sion than benomyl or camendazim. Except 
for the end of season assessment, where 
propiconazole increased herbage yield by 
~2%, individual fungicide treabnents had 
no effect upon herbage orseed yields. How
ever, the fungicide treabnents as a whole 
did increase seed yield by 36%. 

Introduction 
Phoma black stem disease, caused by Phomn 
medicaginis Malb. and Roum., and 
Pseudopeziza leaf spot, caused by 
PseudapeziZJI medicnginis (Lib.) Sacc. are im
portant diseases on Medicago species in Eu
rope, North America, South Africa and A us
tralia (Sampson and Western 1941, Graham, 
Frosheiser, Stuteville and lIwin 1979, 
Lamprecht and Knox-Davies 1984, Barbetti 
1989a). in Western Australia, since 1983, 
about 650,oo:J ha of annual Medicngo species, 
in particular M . poIymorphn L var. brevispi1Ul, 
have been sown. Phoma black stem disease 
frequently occurs in medic stands after the 
first year of establishment and is considerro 
the most important fungal disease of annual 
medics in Western Australia (Barbetti 1990). 
Pseudopeziza leaf spot also occurs, particu
larly on M . poIymorphn cv. Circle Valley 
(Barbetti 1989a). 

Barbetti (1989b) demonstrated that high 
rates of the systemic fungicides benomyl, 
carbendazim, flutriafol, propiconazole, 
thiabendawle and triadimefon reduce 
Phoma black stem levels in annual Medicngo 
hayorseedcrops. However,in that study, the 
possible effects of fungicide treatments in im
proving herbage and seed yields in diseased 
swards were not measured. There is also a 
need to try lower and more economical rates 
of these fungicides. Fungicides have not been 

tested for control of Pseudopeziza leaf spot in 
annual Medicngo species. There have been, 
however, a number of studies reporting re
ductions in severity of Phoma black stem 
(Banttari et aI. 1963, Willis et aI. 1969, Lengkeek 
1981, Gray et aI. 1987) and Pseudopeziza leaf 
spot (Wilcoxson and Bielenberg 1972, Grayet 
aI . 1977) diseases in alfalfa (M. salim L) from 
application of fungicide sprays. 

This paper reports a field study on theeffi
cacyof several systemic fungicides in control
ling Phoma black stem and Pseudopeziza leaf 
spot diseases in M. poIymorphn var. brevisp;,,,, 
<Y. Circle Valley. The effects of these fungi
cide treatments upon herbage and seed yields 
are also reported. 

Materials and methods 
A field trial was set up in 1988 east of 
Katanning, approximately 300 km SE of 
Perth, on a four year-old pasture stand of 
M. poIymorplUl var. brevispil1il cv. Circle Val
ley. This region is partof the Western Austral
ian wheat belt and has a mediterranean type 
climate with cool wet winters and dry hot 
summers. Medic seed germinated with the 
opening seasonal rains in May and growth 
ceased at the end of October. During the pe
riod May·October 1988, the total rainfall was 
3(£) mm and the mean monthly maximum 
and minimum temperatures were 17.0·C 
(range 14.3-21.0) and 7.0'C (range 4.4-9.7). 

Details of fungiCides used are as follows: 
benomyl [Benlate SOW (wettable powder), 
DuPont Australia Ltd]; carbendazim (Spin 
SOW, Amalgamated Chemicals Ltd); 
f1utriafol [Impact 2SOEC (emulsifiable con
centrate), rCI (Australia) Ltd]; propiconazole 
[Tilt 2SOEC, Ciba-Geigy Australia Ltd], and 
triadimefon [Bayleton 125EC, Bayer Australia 
Ltd]. Rates of fungicide applied are given in 
Table I. Fungicides were applied to plots 
measuring 4 x 30 m, and treatments were 
replicated five times in a randomized block 
design. Fungicides were applied on 16 Au
gust (late winter) with a repea t application on 
9 September (early spring). Sprays were ap
plied using a 4 m boom spray fitted with 
Albuz~ AMT230 nozzles, at a pressure of 
250 kPa in 200 Lha" water. 1hetrial area was 
lightly grazed until 28 July when plots were 
mown to 8 cm high with a reel lawn mower 
to even outplantgrowthacrossall plots. Plots 
remained ungrazed and unmown for the re
minder of the season. On 26 June, Tribunil° 
was applied at 700 mL ha" by boom spray to 
control broad leaf weeds and on 6 August, 

Fusilade" was Similarly applied, but at 
500 rnL ha-l, to control grasses. 

At four loca tions per plot, plants in approx. 
0.5 x 0.5 m area were assessed on 9 and 
27 September and 10 October (mid-spring) 
for the severity of Phoma black stem and 
Pseudopeziza leaf spot diseases on a 0-10 
scale. For Phoma black stem disease, plots 
were rated. 0, where there was no disease; 
I, where there were > O-IC1'/. of leaves andl 
or petioles and stems with small lesions; 2, 
where there were > I 0-2C1'/. of leaves and lor 
petioles and stems with small lesions; and 
3, where there were> 2()...3C1'/. of leaves andl 
or petioles and stems with resions. Ratings of 
4-10 reflected an increasing incidence and se
verity of damage (particularly on stems) and, 
ultimately, collapse of the sward (Barbetti 
1990). For Pseudopeziza leaf spot, plots were 
rated. 0, where there was no disease and 1, 
where there was > 0-10, 2 = > 10-20, 
3 = > 20-30, 4 = > 30-40, 5 = > 4O-SO, 
6 = > S(}.(,(), 7 = > W-70, 8 = > 7~, 
9 = > !O-90and 10 = > 9O%ofleaves affected 
by Pseudopeziza leaf Spol 1he symptoms of 
the two diseases were clearly distinguishable. 
On the same dates, herbage yields were as· 
sessed using a calibrated EIIindale pasture 
meter (Earle and McGowan 1979). Seed 
yields were assessed on 14 November (late 
spring) by sampling six quadrat samples per 
plot, each of area 0.2 x 1.0 m. 

Analysis of variance was conducted on all 
data to test for individual fungicide effects. In 
addition, solely on the seed yield data, a Stu
dent t-testwas used to compare the nil treat
ment to the mean of all fungicide treatments. 

Results 
For the 27 September and 10 October assess
ments, the carbendazim, flutriafol, 
propiconawle and the high rate of benomyl 
all significantly reduced the level of Phoma 
black stem disease compared to the nil fun· 
gicide treatment (Table I). For all three dates 
of assessment, all fungicide treatments sigr 
nificantly reduced the severity of 
Pseudopeziza leaf spot and the f1utriafol, 
propiconazole and triadimefon treatments 
were Significantly more effective than the 
benomyl and carbendazlm treatments. The 
resultsof this investigation confirm the results 
of an earlier investigation in 1986 (Barbetti 
1989b) where these same fungicides rrouced 
Phoma black stem disease severity in a M. 
poIymorphn var. brevispil1il <Y. Serena sward. 

Except for propiconawle, which resulted 
in a significant 32% increase in herbage pro
duction compared with the nil treatment for 
the October 10 assessment, no fungicide sig
nificantly increased herbage production for 
the September 9 and 27 and October 10 
assessments (Table 2). There were no indi
vidual fungicide treatment effects upon seed 
yields. However, a student t-test comparison 
of the seed yield mean of the nil treatment 
with the mean of all fungicide treatments, 
showed that funSicide treatments signifi
cantly (t = 2.54, 24 d.f., P < 0.01) increased 
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seed yield by 36% compared to the nil treat
ment. 

Discussion 
Whilecarbendazim, flutriafol, propiconawle 
and the high rate of benomyl all reduced the 
severity of I'homa black stem disease, disease 
control was not complete. The fungicide treat
ments in this trial were much less effective in 
reducing Phoma black stem disease com
pared 10 an earlier field trial (Barbetti 1989b). 
In this earlier trial, plots had been verydosely 
grazed until the first fungicide application 
and therefore the initia l amoWlt of disease 
inoculum present there may have been much 
lower than for the study reported in this pa
per where plots had been only lightly grazed 
and then mown 10 8 cm height three weeks 
before the first spray application Also, the 
rates of fungicide applic..ltion were lower in 
the current study. All fungicide treatments 
reduced the severity of Pseudopeziza leaf 
spot and, in particular, flutriafol, 
propiconawle and triadimefon showed 
some promise as potential commercial treat
ments for control. The cultivar used in this 
study (Cin:le Valley) is quite susceptible 10 

both Phoma black stem and Pseudopeziza 
leaf spot diseases (Barbetti 1990, M.j. Barbetti 
unpublished data). It is possible that 
fungicides may be more effective when used 
in integrated control systems incorporating 

. cultivars with enhanced resistance to one or 
both· 01. these diseases. 

Phoma black stem and Pseudopeziza leaf 
spot diseases are known to cause large reduc
tions in production in both alfalfa (Wilcoxson 
and Bielenberg 1972, Morgan and Parbery 
1971, Broscious and Kirby 1988) and in an
nual medics (Barbetti and Fang 1991, M.j. 
Barbetti unpublished data) . Despite the re
ductions in severity of both Phoma black 
stem and Pseudopeziza leaf spot in this study 
from some fungicide treatments, only the 
propiconazole treatment resulted in in
creased herbage yield (32%) and, then, only 
for the end of season assessment. However, 
while there were no individual fungicide 
treatment effects on seed yield due 10 vari
ability between the replications, the fungicide 
treatments as a whole did increase seed yield 
by 36% compared to the nil treatment. Fur
ther work on timing and concentrations of 
fungicides is needed. 
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