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SUMMARY

Trifloxystrobine-based fungicides were tested for two years in winter barley and three years in
winter wheat in Belgium. One or two applications were compared with other strobilurine-
based fungicides. The efficacy of the combinations of trifloxystrobine (125 g/ha) +
propiconazole (125 g/ha) and trifloxystrobine (125 g/ha) + cyproconazole (80 g/a) for disease
control in winter barley and winter wheat, respectively, was confirmed. They allowed yield
increases comparable to those obtained with kresoxim-methyl and azoxystrobine-based
fungicides.

INTRODUCTION

Strobilurine fungicides have been officially tested in cereal crops in
Belgium since 1993 (Meeus & Bodson, 1996) and kresoxim-methyl and
azoxystrobine have been available to Belgian farmers since 1996 and 1997,
respectively. The persistence of action of this chemical class of fungicides,
as well as its efficacy against a wide range of cereal pathogens, often results
in high yield increases (Meeus & Bodson, 1996, 1997, 1998). The timing of
the application of the two strobilurine fungicides during crop growth,
however, appears to work in the same way as for triazole fungicides
(Bodson et al., 1997a, 1997b).

In 2000 a third strobilurine fungicide, trifloxystrobine, was registered for
use in cereals in Belgium. This paper describes the results obtained with
this compound in winter barley trials in 1997 and 1998 and winter wheat
trials over a three-year period (1997-99) in Belgium.

MATERIAL AND METHODS

The efficacy of trifloxystrobine-based combinations of fungicides for the
control of the main winter barley and winter wheat diseases was tested in
fields in a loamy area of central Belgium where good cultural practices
prevail in terms of rotation, sowing dates and density, nitrogen
fertilisation, herbicides and insecticides (Tables 1 to 5). The trials were
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istablished in six randomised complete blocks and the fungicides were
ipplied using 400 L/ha, as previously described (Meels, 1982). In the
vinter barley, fungicides were applied when the first node was just
letectable (GS 31, Zadoks et al., 1974) and/or when the ligule of the flag
eaf was just visible (GS 39). In the winter wheat they were applied at GS
39 and/or when at least 80% of ears had emerged (GS 59). Trifloxystrobine
vas used alone (2 L/ha of trifloxystrobine DC 125 g/L) or with
sropiconazole or cyproconazole: i) 1L/ha of trifloxystrobine 125 g/L and
sropiconazole 125 g/L DC; ii) 1L/ha of trifloxystrobine 187.5 g/L and
:yproconazole 80 g/L SC; iii) 1.5 L/ha of trifloxystrobine 125 g/L. DC + 0.5
_/ha of cyproconazole 160 g/l and propiconazole 250 g/L EC. The trifloxy-
itrobine-based treatments were always compared with one of the following
reatments being used as a reference: i) 1L/ha of azoxystrobine 250 g/L SC
Amistar); ii) 2 L/ha of azoxystrobine 100 g/L and fenpropimorphe 280 g/L
SE (Amistar pro); iii) 1L/ha of kresoxim-methyl 125 g/L and epoxiconazole
125 g/L SC (Allegro);"iv) 1l/ha of propiconazole 125 g/L tebuconazole 125
y/L and fenpropidine 375 g/L. SC (Gladio); and v) 1.5 L/ha of epoxiconazole
34 g/L and fenpropimorphe 250 g/L SC (Opus team).

Jbservations of leaf diseases were made on 25 plants randomly selected in
sach plot. The percentages of leaf area colonised by the diseases were
sisually assessed on the different leaf layers. The rates of disease control
'RC) by fungicides were calculated in comparison with the disease level
sbserved in the control plots, with an RC of 0% meaning absolutely no
sontrol of the disease and an RC of 100% meaning complete control of the
lisease.

The effect of the timing of the trifloxystrobine application on yield was
malysed in trials conducted at the Lonzée experimental site (Table 6). The
rials were carried out in latin square and fungicides applications were
made using 200 L/ha when the second node was detectable (GS 32), the
lag leaf just visible (GS 37), the flag leaf ligule just visible (GS 39), booting
'GS 45) and the ears just emerged (GS 59).

[n all cases, least significant difference (0.05) was calculated without data
from control plots and after transformation arc sin Vx.

RESULTS
Background

Over three successive winters (1996-97, 1997-98 and 1998-99) the main
winter barley and winter wheat diseases established themselves before the
cereals reached GS 31.

[n winter barley the normal rainfall and temperature in the spring of 1996~
97 and 1997-98 created good conditions for the development Rhyncho-
sporium secalis and Pyrenophora teres during stem elongation. In 1998,
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however, the weather conditions after ear emergence were drier than in
1997, and the diseases progressed more slowly on the upper leaves than in
1997%;

In winter wheat the weather conditions during the three successive winters
were especially favourable for Septoria tritici. In 1997, the low rainfall in
April prevented the progression of the disease during stem elongation, but
in June, after ear emergence, the weather conditions allowed the disease to
reach the upper leaves. In 1998, the dry and warm conditions during May
prevented the evolution of Septoria during stem elongation. However, a lot
of rainfall during the first part of June allowed the disease to progress on
the upper leaves and made sprayings very difficult at ear emergence. In
1999, rainfall was not particularly frequent during stem elongation and
Septoria reached the upper leaves only later in the season. Powdery
mildew developed in only a few trials in 1997 and 1998, while brown and
yellow rust developed only in 1999.

Winter barley

The combination of trifloxystrobine + propiconazole allowed good control
of P. teres, R. secalis and E. graminis f. sp. hordei (Tables 1 and 2). This
combination was often equivalent to strobilurine-based reference
combinations applied at the same time. Where differences were observed
the combination of trifloxystrobine + propiconazole was sometimes more
effective (trial 98/4, Table 2) and sometimes less effective (trial 97/5, Table
1) than the reference combinations.

When applied at GS 39, the combination of trifloxystrobine + propico-
nazole showed good control of the different diseases on the three last leaf
layers of the cereal. In plots treated at the GS 31 stage, diseases were also
controlled on leaf F2 and the flag leaf, but often to a lesser extent than for
treatment at GS 39. As for the reference combinations, two applications of
trifloxystrobine + propiconazole at GS 31 and GS 39 sometimes significan-
tly improved disease control compared with a single treatment at GS 39.

In the trials in which treatments at GS 31, 39 and 31 + 39 were compared
(Tables 1 and 2), on average the yield increases were 904 and 1364 kg/ha
when trifloxystrobine + propiconazole was applied at GS 31 and GS 39,
respectively, and 765 and 1329 kg/ha for reference combinations under the
same conditions. Two applications of trifloxystrobine + propiconazole at
GS 31 and GS 39 gave a mean yield increase of 413 kg/ha compared with a
single application at GS 39.

Winter wheat

The combination of trifloxystrobine (187.5 g/ha) + cyproconazole (80 g/ha)
was tested in four trials in 1997 and four trials in 1998 (Tables 3 and 4).
This combination allowed good control of S. tritici and E. graminis, which
was at least equivalent to the control obtained using reference
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:ombinations (Tables 3 and 4), except for trial 98/16. The application of
‘his combination at GS 39 and/or GS 59 in 1997 (4 trials, Table 3) and 1998
'3 trials, Table 4) always resulted in better control of S. tritici and E.
sraminis in plots treated at GS 39 than in plots treated at GS 59. These
iifferences had no repercussions with regard to yield. On average the yield
ncrease in the trials where the applications were made at GS 39 and GS 59
wvas 1499 .and 1415 kg/ha, respectively, for the combination of
rifloxystrobine + cyproconazole and 1317 and 1142, respectively, for the
-eference combinations. Two applications, at GS 39 and GS 59, resulted in
sield increases of 587 kg/ha and 511 kg/ha, respectively, for the
:ombination of trifloxystrobine + cyproconazole and for references, in
;omparison with a single application at GS 39.

[he combinations of trifloxystrobine + cyproconazole and trifloxystrobine
+ propiconazole were compared in five trials-(97/14, 97/19, 97/21, 98/10,
)8/186). Significant differences were often observed for disease control and
sield increase. Trifloxystrobine + cyproconazole was always the better
:ombination. In four of the trials the applications of trifloxystrobine +
ropiconazole and trifloxystrobine + cyproconazole gave a mean yield
ncrease of 1092 and 1510 kg/ha, respectively, when applied at GS 59, and
1782 and 2113 kg/ha, respectively, when applied twice at GS 39 and GS 59.
n 1999 the application at GS 59 of trifloxystrobine (187.5 g/ha) +
syproconazole (80g/ha) + propiconazole (125 g/ha) gave also good control
of S. tritici, P. recondita and P. striiformis. On average this combination and
1 reference combination applied at the same time gave yield increases of
315 and 957 kg/ha, respectively.

1 1999 the application of trifloxystrobine alone (250 g/ha) at GS 59 gave
jood disease control, equivalent to the control by reference combinations.
[he results from the trifloxystrobine + cyproconazole + propiconazole
:ombination, however, was usually slightly better, although no significant
»ffect on yield was observed.

Jver the three years (12 trials), on average the application of
rifloxystrobine + cyproconazole (and + propiconazole in 1999) and of
‘eference combinations at GS 59 gave yield increases of 1197 and 1124
<g/ha, respectively.

Nhen a single application of trifloxystrobine (187.5 g/ha) + cyproconazole
80 g/ha) was applied, the increased yields could not be clearly related to
he time of application between the second node growth stage and ear
smergence (Table 6). As for the two strobilurine-based references, such
reatments gave yield increases of at least 627 kg/ha, except when applied
it GS 59 in 1999. It should be pointed out, however, that a greyish
liscoloration of the ears was always observed in plots treated before ear
Jmergence.
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DISCUSSION

The trials conducted between 1997 and 1999 show the potential of
trifloxystrobine for disease control in winter wheat and winter barley.
When applied using the crop protection practices prevalent in Belgium this
compound led to increases in yield and improvement in yield quality (data
not shown) comparable with the results obtained using kresoxim-methyl or
azoxystrobine-base fungicides.

In winter barley the association of trifloxystrobine + propiconazole (125
g/ha each) gave very good results. As demonstrated for triazole fungicides
(Meelis, 1993), the present results show that the application of
trifloxystrobine-based combinations applied at GS 31 can limit disease
progression in winter barley fields so that leaves not yet emerged can
develop in a cleaner environment. When applied at GS 39 such treatments
are still effective on F2 and F3, probably partially due to the curative effect
of the associated triazole.

In winter wheat, when a single application was made at ear emergence, the
results show that trifloxystrobine combined with a triazole gives better
protection than trifloxystrobine applied alone at 250 g/ha. Moreover, the
combination of trifloxystrobine (187.5 g/ha) + cyproconazole (80 g/ha)
gives more protection than trifloxystrobine (125 g/ha) + propiconazole
(125 g/ha). This suggests that the persistence and curative action of the
triazole associated trifloxystrobine remains important. In 1998 and 1999
the effect on yield of a single treatment in winter wheat with
trifloxystrobine (187.5 g/L) + cyproconazole (80 g/L) could not be clearly
related to the growth stage at which products were applied. The results
observed for Sphére when the treatment was applied at GS 59 in 1999
remain unexplained. Nevertheless, observations of the plots treated before
ear emergence suggest that there was insufficient fungicide distribution to
the ears.
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Table 6: Yield increase (kg/ha) compared with control when 1L/ha of
azoxystrobine 250 g/L SC (Amistar), 1L/ha of kresoxim-methyl 125 g/L +
epoxiconazole 125 g/L SC (Allegro) and 1l/ha of trifloxystrobine 187.5 g/L
+ cyproconazole 80 g/L. DC (Sphére) were applied at different growth
stages in 1998 and 1999 at the Lonzée experimental site

Yearof Fungicides Yield increase compared with control for application at GS

trial applied 32 37 39 45 59
1998 Amistar 1//ha 763 a 627 a 747 a 812a 972a
Allegro 1l/ha 923 a 769 a 931a 1007 a 77 a

Sphere 1l/ha 730a 865a 902a 930a 946a
1999 Amistar 1l/ha 860 a 713a 1195b 898 a 899a
Allegro 1l/ha 1064 ¢ 930 be 747 ab 884 ab 694 a
Spheére 1l/ha 727 b 712b 810b 642 b 400 a

Average Amistar 1//ha 812 670 971 855 936
Allegro 1l/ha 994 850 839 946 733
Sphére 1//ha 729 789 856 786 673

Means followed by the same letter are not significantly different at P=0.05 within the same
line of an experiment



