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INTRODUCTION

Rhizodonia is caused by the fungus Rhizoctania solani and can be a serous problem in
||J:n!a|:u production. The fungus livesin the soill and can live on decaying plant matenal.

e fungus can also be cammed on potato seed tubers. Rhizoctonia affeds stems, stolons,
and tubers. Infection on underground sems and siolons is characten zed by brown
lesons When infections are severe, the stem or solon can be damaged to the point
where the end of the stem or stolon is cut off completely from the plant.

Rhizodoma does not always result in reduced vid ds, but can reduce the quality of a
potato crop.  Infedions on stolons can result in tubers bang dipped off from the plant,
and fewer tubers are produced per plant. ‘With fewer per tubers per plant, tubers are
larger and have more malformations. Rhizodtonia can dso grow on tuber surfaces. These
masses of the fungal growth can devdop into sderotia (small, Madk structures on the
tuber surface ) These sclerotia look like dirt that won't wash off the tuber, Thisphase of
the disease has been called black scurf. The black scurf blemish can be detnmental to
tubers destined for the fresh market.

In some cases, the fungus can grow on the aboveground portion of the sem. In these
cases, the fungus appears as a white growth ai the base of the plant. This symptom has
been confused with white mold at imes. Unlike white mold, this fungal growth is
completely superficia, can be wiped oft the plant, and only occurs on the base of the
main stem s near the soil surface.

The following tools can help manage Rl zodtonix
I. Plant discase-free seed
2. Crop rofation
3. Cultural practices that promote rapid emergence
4. Fungiade applications

Since Rhizoctonia can be carmied on seed, it is helpful to plant disesse-free seed
Sderotia on tuber seed peces can be a significant source of the pathogen. Research from
MNorth Dakota State Universty has shown that sderotia covering as little as 5% can
significantly increase both the sem and stolon canker and black scurf phase of the
disease. It may not be posable to obtain disease completdy free of Rhi 2octonia sd erobia
However, the deaner the seed, the lower the disease pressure on the subsequent crop.
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Dennis Atkinson, a graduate sudent at the Umiversity of Idaho also showed that the leve
of Rhizoctonia bl ack scurf on Ranger Russet seed tubers had a significant impact on the
percentage of daughter wbers developing bl ack scurf. For potato seed tubers planted at
the Aberdeen Research and Extension Center, the level of black scurf decreased as the
incidence of bl ack scurf on seed tubers decreased.  Seed with a low ina dence of scurf (no
visible sclerotia) resulted in 78% of the daughter tubers without scurf, while seed with a
moderate {less than 10%: of the tuber surface covered with sd erotia) or high inc dence of
sourf (more than 10% of the tuber surface covered with sclerotia) resulted 63%s and 59*%.
of ubers without scurf, respectively.

Research from Agnculture Canada has shown that the length of crop rofation can affect
the severity of Rhizoctonia canker and black scurf (Peters et al., 2005). Polatoes planted
in a two vear rotation had s gnificantly more diseased stolons, more severe sem canker,
mnd more bl ack scurf compared to potatoes planted in a three vear rotation. In fact, badk
scurf was three times more severe on a two year rotation compared to o three year
rotation. This sudy also evaluated the impact of tllage and found that Rhizoctonia was
similar under conventional and minimum tillage practices

Cultural practices that promote rapsd plant emergence can help suppress Rhizodonia
development on stems and stolons Seed tubers should be planted at the minimum depth
necessary to avold daughter tuber greening for the vanety bang planted As soil
temperatures warm up, emergence time decreases. Planting into cooler soil sincreases the

nisk of Rln zoctonia stem and stol on canker. Anything that delays emergence can result in
increased R hi zoctonia

FUNGICIDESFOR MANAGING RHIZOCTONIA

Fungia des for m maging Rhizoctonia are available as ather seed treastments or in-furrow
spravs. Work sponsored by the ldaho Potato Commission and conducted at Miller
Research the las three yemrs has shown that fungicides can be effective in controlling
stem and stolon canker, bul that controd decreases as the season progresses. Tables -3
show research results where Russet Burbank seed tubers were ecither treated with a seed
treatm ent, treated with an in-furrow fungiade application ot planting, of received both.
Products with rates hsted as fl oz'a (flud ounces per acre) were applied as in-furrow
sprays and products with rates listed as |bs or fl oz'owt (hundredweight ) were applied as
seed plece treatments The data presentedin the tables represent ather a disease sevenity
rating or a pecentage of the below ground portion of the stem area covered with
symptoms  In both cases, the values could posabl e range from 0-100 with higher values
indh cated greater di sease sevenity (more of the underground sems and stolons infected).

In 2006, many trestments were effective in reduang stem and stol on canker in early June
(Table 1). In-furrow fungi ades such as (uadn s at the low and high rate, Headline at the
low and high rate, and Moncut signifi cantly reduced disease. By July, however, Quadns
at the low rate was not as effective as the high rate and Headline at both rates did not
reduce disease compared to the unirested In Augus, Moncut was the only in-furrow
fungicide still reducing di sease.



Maxim FS, Moncoat MZ, and Evolve were all effective in reducing di sease in aither June
or July (Table 1), Maxim FS was the only seed prece treatment showing a signi ficant
reduction by August, The combination of Maxim FS with Cuadris resulted in the lowest
disease seventy n June and July, but did not control disease by Augus. Mancozeb done
was not effective in reduang Rhi zoctonia on stems and stolons,

In 2007, fungiade treatments only provided protection through June (T able 2). The only
in-furrow fungicides to significantly reduce Rhizoctonia seventy were Cuadns at the
high rate and ﬁe:ﬂjne. In this tnal all fungicides were applied using 15 gallons‘acre of
water volume. This is more than is typically used by growers. Previous research
indicated that water volume was not important. However, using Headline at a volume
more fypical of commercial practices (6 gallons/acre) was as nol effective as 15 gallons'a
in this trial {compare trestment 8 with treatment 1),

The seed piece trestments of Maxim F§, Moncoat MZ, and an experimental product with
a smilar acive ingredient as Moncoat MZ (NAT-3301) were effective in reducing carly
season Rhi aoctonia (Table 7). Combinations of seed piece treatments snd in-furrow
fungicides were also effective. Cuadris combined with Maxim FS (treatment 4, both o
the low rates), or Moncoat MZ, and when Moncut was combined wath Maxim FS resulted
in effective Rhi zoctomia control,

Disease was severe enough in 2007 that significant di fferences among treatments were
not observed in July and August. However, treatments that did reduce Rhizoconia i
June generally had the lowest percentage of Rhizoctonia on stems and stol onsin August.

Table 1. Effect of in-furrow applicati ons and seed treaments for Rhizoctoni a stem and
stolon canker under high disease pressure conditions.

. Rhizoctonia Disease Seventy Index
Mo, Treatment name Rate/acre June 16 July 20 August §
.1 Untreated chedk 43 b 58 ab 71 a |
2 Juadns 58 1l oza 26 ede 49 abe 4 aly
© 3 (Quadns 8.7 l oza 19 de 44 ¢ 63 abe |
4 Headline f 1l oza 30 ed 48 be HY ab
5 Headline 12 Al ozla 25 ode 48 be 72a |
6 M oncout 1 Ihin 4 cde 39 od 48 ¢
7 MaimFS 0.04 A ozcwt 15 ¢ il d 64 ab
Quadns 58 0l oza
§ MaximFS 0.08 A oz'cwt 33 be 39 od 55 be
| 9 Moncoat MZ 1 Ibowt 2 cde 40 od 64 ab |
10 Evolve 0,75 Ih'icwt il od 58 ab 52 abe
" 11 _Mancozeb 1 Ibvcwt 51 a 59 a 73 a |
| LSD (P=.10) 12061 10,996 15.459 |
| Standard Deviation 10,051 0,164 12883
| CV 3455 19.69 20.14
| Treatm ent Prob{F ) 0.0011 0.0021 0.2199]

M eans foll owed by same | etter do not signi ficantly o ffer (P=10, LSD)




Table 2. Effect of seed piece treatment/in-furrow applications on Rhi soctonia disease
severity in 2007,

Desonphion Rhizoc Index *s Rhizoc
Rating Date June 26 July 1§ August 20
Days After Planting 49 71 104
Tt Treatm ent Rate
| Untreated check B 38 a 48 a T0 a
2 Cuadns 87 floz'a 23 be 45 a b a
3 Cuadns 58 floz'a B ae 45 a 45 a
4 Cuadns 58 floza 14 ef 4 a 35 a
Maam FS 0.04 fl oz'cwt
5 Maum FS 0.08 fl oz'cwt M be 51 a 71 a
& Moncoat ME 1 Ihiewt 18 e-f 46 a 82 a
| 1 Ibiewt 1 r 36 a 62 a
£ Headine* 9 foxa i2 @b 437 a 6l a
9 Headline * 6 floza R abe 38 a Tl a
Moncut 0.75 Iba
10 Cuadns 38 fl oz I8 e-f & a 52 a
M oncoat M2 1 Ihicwt
11 Moncut I Iia 5 ad 48 a 63 a
12 M oncul 075 Iba 16 def 29 a 52 a
Maum FS 004 fl ox'owt
13 Headline 9 floz'a B3 bee 43 a 60 a
LSD (P=.05) 1.20t 19.0 18.7
Standard Deviation 1.02 15.9 15.7
v 21.46 36,98 .63
Cirand M ean 4.75 43.04 61.29
Treatm ent Prob(F ) 0.0331 06T 0,1592

M eans foll owed by same | etter do not signi ficantly o tfer (P=.05, LSD)
t=Mean descripti ons are reported in transformed data units (log[x+1] ), and are not de-
transform ed.

Mean compan sons performed only when ACV Trestment P(F ) is signifi cant at mean
com panson OSL. gm‘ﬁcmt values are bolded.

'Applled usng b.16 g,dam spray mix. All other treastments applied at 15 gal ‘acre.

Rhizodon a di sease pressure was low in 2008 (Tabde 3). Disease severity was only 11%
in the untreated chedk in June and only progressed to 46%s by Augud. (For companson,
the seventy index and percentage of discase was in 2006 and 2007 was over 70 by
Augusd ). The combination of Quadns and Maxim F5, Headline, and the combination of
a biol ogical in combination with Maxim MZ resulted in significant disease reduction all
season long,



Table 3. Effect of seed piece treatments and in-furrow applicat ons on seventy of
Rhizodonia stem and stolon canker,

D escription - " Rhi zoctonia Stem and Stol on Canker
Rating Date June 3 July 16 Aug 5
Trt Treatm ent Rate
Unireated check | 1la | 36 a 46a
2 Quadns 87 flozla | id | I5¢ M ed
M axim 0.04 1l oz'cwt -
3 Headline 92floza | 6 be | lc 29 bed
4 Maxim MZ 05 Iblewt 8 ab 9¢ 40 ab
5 Biological 4floziowt | Nlab | 34ab 37 abe
& Biol ogical 41l oz'a 9 ab 4l a 36 a-d
T Biol ogical 4 1l oz'owt 9 ab 2 be 47 a
MZ Dus 1 Ibiowt
£ Biol ogical 4 fl ox'owt 4 od 15 ¢ nd
Maxim MZ 05 Ibiewt | |
LSD (P=.10) _ 0.2 13.0 14.1
Standard Deviaion 0.2| |08 1.8
v 20.83| 51.09 3457
Grand Mean | 0.8%) 21.21 34.05
Treatm ent Prob{F ) 00046 00019 00682

Means foll owed by same | etter do not signi ficantly o fier (P=_10, LSD).

t=Mean descript ons are reported in transformed data units (log[x+1]), and are not de-
transformed. Back transformed data are liged in the columns.

Mean compan sons performed only when ANOV A Treatment Prob(F ) is signi ficant af the
pre-determined mean compar son level (<0.10). Signi ficant values are bol ded.

The results of these three trials show that fungiades can be used effectively to reduce
stem and stolon canker. Control of black scurf on the wbers has been much more
difficult to obtain. The work of Dennis Atkinson ated earlier in this article also
evaluated the impact of seed treatment and in-furrow fungia des on black scurf. Hiswork
showed that a seed piece trestment (Maxim MZ) was more effective than an in-furrow
fungicide ((uadrs) in reduang black scurf on Ranger Russet tubers. However, reports
from growers in the fidd indicate that some vaneties are more suscepible mnd that
fungicide treatment s have not been s coessful in reduang black scurf.

SUMMARY

Although it has not been posable to completdy control Rhizoctomia, some control in the
early part of the season will reduced tuber malformation and therefore increase the
percentage of US #1 tubers.

As the amount of Rhizoctonia on seed increased, the efficacy of the fungiades will
decrease. M anaging Rhizoctoni a requires utili zing all management techni ques. Growers
need to plant dean seed, practice good crop rotation (at least 3 vears or more), promote



rapad emergence, and use effective seed piece trestments and in-furrow fungiades in
order to obtan the most effective disease control,
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