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Managing Root Diseases of Beans with 
In-Furrow and Foliar Fungicides

William Stump, Department of Plant Sciences

Wendy Cecil, Department of Plant Sciences

Introduction
Soil-borne dry bean diseases such as Rhizoctonia and Fusarium root rots are common issues in dry bean production 
with disease severity dependent on environmental conditions, variety, cropping history, and other factors. Growers 
in the past have had limited options addressing these issues, but new-generation fungicides and in-furrow placement 
have shown promise in reducing these disease impacts.

Objectives
A study was conducted to compare the relative efficacy of fungicides applied in-furrow at planting and in 
+/- combination with foliar fungicide on management of soil-borne diseases, specifically those caused by Fusarium 
and Rhizoctonia species.

Materials and Methods
Research plots were established on June 20, 2019, at the James C. Hageman Sustainable Agriculture Research 
and Extension Center (SAREC). Eight in-furrow fungicide treatments were compared to non-treated inoculated 
and non-treated non-inoculated checks (Table 1). A randomized complete block design with four replicates was 
established. Each treatment plot was 20 feet long and six rows wide with a five-foot in-row buffer between plots. 
Plots were inoculated with barley grain infested with Rhizoctonia solani (AG 2-2 IIIB) applied with a cyclone spreader 
then incorporated. Plots were planted with the variety Othello using a John Deere planter, with the center two 
rows planted with an open furrow. Fungicide applications were made to the two open furrows then rows closed 
immediately with foot pressure. The field plot area received fertility, weed control, and irrigation appropriate for dry 
bean production. Parameters measured were stand counts, plant vigor, incidence of root rot, severity of root rot, and 
bean yield.

Results and Discussion
Treatments had no significant effect on plant stands on any of the evaluation dates (data not shown). The Serenade 
ASO in-furrow alone treatment had significantly less vigor than many of the other treatments on 16 August 
(P≤0.05). The reason for this was unclear since the other Serenade ASO treatment (with an additional foliar Priaxor 
treatment) had no ill effect.

Root disease was quite extensive with all roots sampled having some measure of necrosis due to root infection, 
primarily by Fusarium spp and Rhizoctonia solani. Endemic populations of these pathogens were significant since there 
was no difference in disease severity between the inoculated and non-inoculated checks. Only fungicide treatments 
of in-furrow Propulse and Vellum Prime, both followed by a post emergence of Priaxor had significantly less disease 
severity on sampled roots at the early season rating compared to both non-treated checks (P≤0.05). At the late 
season root rating, with the exception of Serenade ASO alone, all in-furrow treatments resulted in significantly less 
disease severity than the non-treated inoculated check (P≤0.05).
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Treatments had no effect on bean seed yield. Lack of treatment effects on yield is most likely due to complications of 
levels of disease in all plants, presence of some bacterial disease, and a destructive hail event in mid-summer.
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Table 1. Management of stem and root rot diseases of dry bean with in-furrow and foliar fungicides.

Treatment and rate, and timing1 Crop vigor
(1-9)

Root disease rating
(0-5)2

Bean seed yield 
(lb/A)

16 Aug 11 Jul 30 Aug 19 Sep

Non-treated non-inoculated check 7.0 ab3 2.2 ab 4.3 ab 1608.1 a

Non-treated inoculated check 4.8 cd 2.5 a 4.6 a 1855.4 a

Propulse (0.25 fl oz/1000 ft) A
Endura (8 fl oz/A) BC

6.5 abc 2.0 ab 3.7 bc 1583.1 a

Velum Prime (0.135 fl oz/1000 ft) A
Endura (8 fl oz/A) BC

7.8 a 1.8 ab 3.7 bc 1541.3 a

Propulse (0.25 fl oz/1000 ft) A
Priaxor (0.3 fl oz/1000 ft) B

7.3 a 1.4 b 3.6 bc 1555.8 a

Velum Prime (0.135 fl oz/1000 ft) A
Priaxor (0.3 fl oz/1000 ft) B

6.8 ab 1.6 b 3.6 bc 1483.3 a

Serenade ASO (2.7 fl oz/1000ft) A 4.3 d 1.9 ab 4.2 abc 1305.1 a

Serenade ASO (2.7 fl oz/1000ft) A
Priaxor (0.3 fl oz/1000 ft) B

7.0 ab 2.0 ab 3.7 bc 1599.5 a

Priaxor (0.3 fl oz/1000 ft) B 5.3 bcd 2.0 ab 3.8 bc 1596.6 a

Quadris (0.6 fl oz/1000 ft) A 6.3 abc 1.9 ab 3.5 c 1568.7 a
1Application codes: A= 20 June in-furrow at planting, B= 14 August and C= 18 Sep foliar broadcast.
2Root disease severity ratings, 0= no disease, 1= trace, 2= up to 25% of root necrotic, 3=26-50% root necrosis, 4=51-75% root necrosis with some 
internal pith rotting, 5=> 75% of root system rotted.
3Means followed by the same letter were not significantly different (p≤0.05).
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