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ABSTRACT

Teixeira, H.; Paula Janior, T.J.; Vieira, R.F.; Silva, M.B.; Ferro, C.G.; Lehner, M.S. Trichoderma spp. decrease Fusarium root rot in common bean.

Summa Phytopathologica, v.38,n.4, p.334-336, 2012.

The effectiveness of six Trichoderma-based commercial products
(TCP) in controlling Fusarium root rot (FRR) in common bean was
assessed under field conditions. Three TCP, used for seed treatment
or applied in the furrow, increased seedling emergence as much as the

fungicide fludioxonil. FRR incidence was not affected, but all TCP
and fludioxonil reduced the disease severity, compared to control.
Agdlcr:tlm o Trichoderma-based products was as effective as that
of fludioxonil in FRR management.

Additional keywords: Phaseolus vulgaris, biological control, soilborne pathogen.

RESUMO

Teixeira, H.; Paula Junior, T.J.; Vieira, R.E; Silva, M.B.; Ferro, C.G.;; Lehner, M.S. Trichoderma spp. reduzem a podriddo-radicular de Fusario

em feijoeiro comum. Summa Phytopathologica, v.38,n.4, p.xxx-xxx, 2012.

A eficacia de seis produtos comerciais a base de Trichoderma
(PCT) no controle da podridao-radicular-seca do feijoeiro (PRS) foi
avaliada em condi¢des de campo. Trés PCT, usados no tratamento de
sementes ou aplicados no sulco de plantio, aumentaram a emergéncia

das plantulas tanto quanto o fungicida fludioxonil. A incidéncia de
PRS nédo foi afetada, mas todos os PCT e o fludioxonil reduziram a
severidade em relagdo a testemunha. A aplicagdo de produtos a base de
Trichoderma spp. foi tdo eficaz quanto o fludioxonil no manejo da PRS.

Palavras-chave adicionais: Phaseolus vulgaris, controle biologico, patdgeno de solo.

Fusarium root rot (FRR) is caused by Fusarium solani f. sp.
phaseoli W.C. Snyder & H.N. Hansen (Fsp) and is a widely distributed
disease of common bean (Phaseolus vulgaris L.) in Brazil. Besides
the cultural practices, biological control may reduce Fisp activities (7).
In Brazil, several commercial products containing propagules of
Trichoderma spp. have been commercialized to control plant diseases,
but their quality is unknown (3, 9) and their efficacy against FRR in
common bean has been scarcely reported (2,7).

A field experiment was carried out at EPAMIG (Oratérios, MG,
Brazil - 20°24° 11" S, 42°49°08" W, elevation 478 m) to evaluate the
effectiveness of six Trichoderma products in controlling FRR.
Historically, Fisp inoculum in this area is uniformly distributed.
Trichoderma-based commercial products (TCP) were used strictly as
recommended by the manufacturer (Table 1). Seed treatment with the
fungicide fludioxonil and an untreated control were used for
comparisons. The cultivar Ouro Vermelho (type I/IIL, red seeds) was
sown on July 16, 2008. Plots consisted of four rows that were 0.5 m
apart and 2 m long. Fifteen seeds per meter were distributed in the
furrow with subsequent thinning at V2 growth stage to 10 plants per
meter. A completely randomized block design with six replicates was
used. At planting, 600 kg ha" of 4N:14P,0,:8K,0 was applied. Urea
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(100 kg ha') was applied as a side dressing at V3 stage. At this time,
plants were also sprayed with a sodium molybdate solution (200 g ha™).
Irrigation using overhead sprinklers was provided (~ 40 mm of water
per week). Angular leaf spot was prevented with azoxystrobin (50 g
ha) in R6. The disease incidence was calculated as the percentage of
plants with FRR symptoms. Plants were rated for severity according
to Abawi & Pastor-Corrales (1) and the disease severity index (DSI)
was calculated on a percentage basis: DSI (%) = £ (scores of all
plants) / [9 x (total number of plants)] x 100. Fsp population density
was determined as the number of colony-forming units (cfu) g’ of
soil. Soil samples were collected in the rows from the upper 10 cm of
soil soon after bean plants were removed for disease evaluation. Ten
samples from each plot had been mixed before 1.0 g of soil was
suspended in water to reach a concentration of 0.1 mg L. Thereon,
each sample was placed on Petri dishes with PCNB-peptone-agar
medium. The dishes were incubated in darkness for 48 hours at 22°C,
followed by cfu assessment. Yield was estimated based on the mass of
seeds with 12% moisture (w w') harvested in two central lines.
Four out of six TCP and the fungicide fludioxonil provided a more
rapid (data not shown) and greater emergence of seedlings, compared
to the untreated control (Table 1). Trichodermil SC® and Trichodermax

Summa Phytopathol., Botucatu, v. 38, n. 4, p. 334-336, 2012



Table 1. Effects of Trichoderma-based commercial products on seedlings emergence, population of Fusarium solani f. sp. phaseoli (Fsp), intensity of
Fusarium root rot and yield in common bean.

Treatment Antagonist Rate Emerged Fsp population! Incidence (%) DSE (%) Yield
seedlings (%) (104 cfu g1 of soil)  15pAE 25DAE  15DAE 25DAE (kg ha')
Trichodermil Trichoderma 1000
SCes harzianum 1306 mL ha-! 68.7 1 3.60 92 98 1831 152¢ 2690
. Trichoderma
Trichodermax . 200 g 100 kg! 624 * 3.85 88 98 122t  19.1 ¢ 2110
harzianum, T.
Plus® DP seeds
asperellum
. Trichoderma
Trichodermax . 1000 67.2 t 4.00 90 98 174t 158 ¢ 2533
harzianum, T.
CE®3 mL ha-!
asperellum
Quality Trichoderma 75 g 100 kg! "
WGE asperellum sceds 62.0 4.70 88 98 171t 148 ¢ 2145
Quality Trichoderma hat .
WG®s asperellum 100 g ha 66.1 1 4.70 86 100 196 t+ 23.8+¢ 2279
Trichoplus Trichoderma spp., ke hat .
JCO® WSP3 T harzianum 2 kg ha 61.4 4.80 92 96 199t 185 ¢ 2442
Trichodel Trichoderma 500 mL 100
Solo® SC spp. kg seeds 699 1 5.55 86 98 164t 17.8+% 2327
Trichodel Trichoderma ha-t .
Solo® SC3 $pD. 1500 mL ha 66.4 1 4.00 92 100 171t 189 ¢ 2094
fudi " 200 mL 100
Fludioxoni - kg seeds 723 1 2.65 86 100 11.7+ 1721 2266
Untreated - - 56.5 * 6.25 100 100 32.8 * 37.1 * 2637
control4
CV (%) 4.7 28.1 16.1 8.2 18.5 12.6 16.4

In columns, means followed by T differ significantly from the untreated control and means followed by * differ 51gn1ﬁcantly from fludioxonil, accordlng

to Dunnett’s test (P < 0.05);

estlmated at 25 days after seedling emergence (DAE); DSI (%) = disease severity index; appllcatlon in the furrow; *water

was applied in the furrow (0.5 L m ). Data of emerged seedlings and cfu of Fsp g of soil were transformed using square root before analysis, but
untransformed means are presented. Data of incidence and DSI were transformed using arcsine square root before analysis, but untransformed means are

presented.

CE®, both used in the furrow, as well as Trichodel Solo SC®, used for
seed treatment, provided emergence which did not differ from that of
seeds treated with fludioxonil. The reduction in Fsp population density
with the application of TCP products and fludioxonil was not
significant. Neither Trichoderma products nor fludioxonil significantly
affected the incidence of FRR. DSI was 32.8% at 15 days after
emergence (DAE) and 37.1% at 25 DAE in the untreated control.
TCP or fludioxonil reduced DSI to between 11.7% (fludioxonil used
for seed treatment) and 19.9% (Trichoplus JCO® WSP used for
distribution in the furrow) at 15 DAE and to between 14.8 (Quality
WG"® for seed treatment) and 23.8% (Quality WG® for distribution in
the furrow) at 25 DAE. DSI values obtained with the use of TCP were
similar to those obtained with the application of fludioxonil. These
data reinforce the use of biocontrol as a highly viable alternative strategy
against FRR in common bean. There was no effect of TCP and
fludioxonil on bean yield, maybe because plants were not exposed to
stressful conditions. Yield reduction in plants infected with Fsp may
reach 86% under limiting conditions like soil compaction, excess soil
moisture and drought (1). The field results confirmed that the seed
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treatment was as effective as the distribution of Trichoderma in the
furrow for Fsp control. Seed treatment with antagonists could be a
feasible strategy to introduce and/or increase the population of these
biocontrol agents in areas where soilborne pathogens are already
established. The potential of the biological control with isolates of
Trichoderma spp. has been reported for £ oxysporum f. sp. phaseoli
J. B. Kendr. & W.C. Snyder in vitro and in greenhouse (5). Applications
of T harzianum Rifai isolate 1306, in Brazilian cerrado fields, have
successfully controlled Sclerotinia sclerotiorum (Lib.) de Bary (6)
and reduced Fsp population in the soil (7). The present study (Table
1) showed the tendency of TCP and fludioxonil to reduce Fsp
concentration in the soil (29.7% and 57.6% reduction, respectively,
compared to the untreated treatment). Because of this effectiveness
against soilborne pathogens, the demand for Trichoderma products
has significantly increased in Brazil (3). Trichodermil SC 1306® has
been recently recorded for application in the furrow to control Fsp, as
well as Rhizoctonia solani J.G. Kithn, in common bean (4). Other
TCP available in Brazil require official registration in order to be
recommended. No comparative studies involving TCP in common
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bean have been reported for the control of soilborne diseases. Our
results showed for the first time in Brazil the effectiveness of TCP in
controlling FRR in the field. Regardless the application method, the
products were, in general, as effective as the fungicide fludioxonil.
This result demonstrates the potential of Trichoderma to be used as
a component of integrated disease management programs to control
FRR in common bean.
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