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Well understood examples of cover
crop-mediated soilborne disease
suppression:

using cover crops

« to improve soil physical properties
* as a physical barrier to soilborne
pathogens

Cover Crops Extend Your Rotation

 Soilborne pathogen propagules have a

lifetime. Most die within 4 years, although
some, like those that cause club root and
Fusarium wilt, live longer.

Lengthening the number of years between

crops susceptible to the same disease is
one of the most reliable disease

management practices.

Disease Appendix from Crop Rotation on Organic Farms

Cucurbit Diseases: Meg McGrath, Cornell

Fusarium crown and root
rot

Fusarium wilt (cucumber)
Fusarium wilt (melon)

Fusarium wilt
(watermelon)

Gummy stem blight (aka
black rot)

Papaya ring spot virus
(PRSV)
Phytophthora blight

Powdery mildew

Fusarium solanif. sp.
cucurbitae

Fusarium oxysporum
f. sp. cucumerinum

Fusarium oxysporum
f. sp. melonis

Fusarium oxysporum
f. sp. niveum

Didymella bryoniae
Papaya ring spot

virus (PRSV)
Phytophthora capsici

Podosphaera xanthii
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Well understood examples of cover
crop-mediated soilborne disease
suppression:
using cover crops

+ to extend rotation length

+ as a physical barrier to soilborne
pathogens
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“Rapeseed, crown vetch, wheat and
sudangrass were the most effective at
reducing root rot and increasing bean
growth as compared to no cover crop,
hairy vetch or white clover.”

, Mowing sudangrass
., onceincreases its
sarooting depth and
! reduced rootrot severity
b, in a’subsequent bean
_ crop.(Wolfe et al 1996)
¥ " ":I " ?,

Wolfe et al, 1996

Using cover crops for control of Fusarium
fruit rot in commercial pumpkin production.
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Well understood examples of cover
crop-mediated soilborne disease
suppression:
using cover crops

* to extend rotation length

* to improve soil physical properties

Christian A. Wyenandt, R. M. Riedel, L. H. Rhodes, S. G. P. Nameth,
and M. A. Bennett, Dept of Plant Pathology and Horticulture and Crop Science
The Ohio State University

F. solani f. sp. cucurbitae
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1. Well understood examples of cover
What is Organic No-Till, and is it Practical? crop-mediated soilborne disease
http://www.extension.org/pages/18526/what- suppression
is-organic-no-till-and-is-it-practical

*At end, links to Weed ‘Em and Reap video

series on organic reduced tillage, including . Designing a suppressive rotational
Ron Morse (VTech) demonstrating organic o

e ] [T ko (s system utilizing cover crops
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* Incorporating a cover crop to shift soil
biological properties
— Highly variable (even in one location)
— Not readily transferable to other soils,

cropping systems, and climates

Early cover crop work: containers (Darby, 2002) Root rot severity, field-grown corn
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Oat and sudangrass cover crops suppress root rot of corn
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Sweet Corn Yield
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Fig. 5. Effect of cover crops on graded yield of sweet
corn in strip-till systems (n=6).

Hairy vetch improves tomato
production in Delaware, US

Hairy vetch is the most widely used winter
annual legume because of its winter
hardiness, its high productivity, and its
high N content.

Teasdale and Abdul-Baki 2007

Teasdale and Abdul-Baki 2007

Figure2. A high-speed flail mower converts the cover crop to
a mulch without disturbing the soil.

“H

o,

IRY VETCH

2 Vicia villosa

NN

USDA  Unite States Depariment of Agrcuttre
== Agricultural Research Service
- . m o

© Educational Resources.
© Outreach Activities
© National Agricultural

Library B
© Archives 3

@

© Publications »
© Manuscripts (TEKTRAN)
° Software
© Datasets
© Freedom of Information
Act and Privacy Act
Reference Guide

Sustainahle Produc
resh-Mark:

Figure 3. Transplanting tomatoes into hairy vetch
mulch using no-till transplanters.

Teasdale and
Abdul-Baki 2007
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Sustainable Production of Fresh-Market
Tomatoes and Other Vegetables With
Cover Crop Mulches

by John Teasdale and Aref Abdul-Baki

The alternative production system described in this.
bulletin focuses on the winter annual legume hairy
vetch (Vicia villosa L. Rath), both as a cover crop
and as a mulch in a sustainable tomato production

serves to fix nitrogen,
recycle nutrients, reduce soil erosion and
compaction, and add organic matter to the soil.
When converted to a mulch, the residue reduces
weed emergence, reduces water loss from the soi,
acts as a slow-release fertilizer, and suppresses
some pathogens and pests. Though research on this
mode of production was originally confined to
growing tomatoes in stands of hairy vetch, further
study has shown that the underlying concept can be
easily modified to suit other crops and regional
growing conditions. Some direct-seeded vegetables
can be grown effectively, as can winter vegetables in
subtropical climates. Other cover crops can be
selected and even seeded in beneficial mixtures to
suit local growing conditions. Color, 32 pages.

118 Nanartmeant of Aaricultirs Anricilhesl
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An alternative agriculture
system is defined by a
distinct expression profile

of select gene transcripts
and proteins
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Fuﬁsarium wilt of watermelon
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Optimizing the Benefits of Hairy Vetch in Organic
Production Webinar

7 e
John Teasdale, ARS Beltsville, MD St

Optimizing The Benefits of Hairy Vetch in Organ... ) Resource Area Feeds

+ Track af new content
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Egel and Martyn, APSnet Education Series

Integrated Management of Fusarium Wilt of Watermelon Impact of varietal resistance on hairy vetch

Additive Effect of Hairy Vetch and Moderately Resistant Variety c R .
suppression of Fusarium wilt of watermelon

« hairy vetch—induced wilt suppression was evaluated in
the greenhouse on 12 watermelon cultivars with different

over two years: ) )
levels of wilt resistance

v' hairy vetch green manure reduced
wilt by 26%
v the resistant cultivar reduced wilt by « suppression increased as the level of resistance in

G _ ! cultivars increased.
v' when combined, wilt was reduced

by 70%
« Fusarium wilt suppression was
— 22% in susceptible varieties
. — 53% in moderately resistant varieties
manured beds — 63% in highly resistant varieties

Zhou and Everts, 2007



http://www.apsnet.org/Education/

Suppressiveness is related to reduced

Table 4. Effects of hairy vetch green manure, cultivar resistance, and soil
fumigation on plant growth and fruit sugar content of watermelon in 2003 and

stem colonization by Fusarium o.n.

2004%,
2003 2004
Plant growth Plant growth
Vine Dry Vine Dry
Table 6. Colonization (CFU/g of fresh tissue) by Fusarium oxysporum f. sp. niveum Main length | weight | Sucrose | length | weight | Sucrose
in lower stems of two watermelon cultivars grown in hairy vetch green manured or effect (cm) | (g/shaot) (%) (cm) | (g/shoot) (%)
nonmanured field plots in 2003 and 2004%. Manure
Cultivar’ Manure 2003 2004 Fallow I 133 2% I 89 a | 10.8a | 117 a I 69 a I 10.2a
F— Vetch | 1480 | 98a [ 1190 | 1330 | e3a | 1090
Millionaire None 33,888 a® 26,125 a
Cultivar
Hairy vetch 15,238 a 11,625b Milionaire | 132a | 73a | 1i5a | t07a | 45a | 109a
SS None 88 b 1,750 ¢ Ss | 149 b | 115b | 11.2a | 143 b | 107 b | 10.3 b
Hairy vetch 25¢ 625d

Zhou, X. G., and Everts, K. L. 2006. Suppression of Fusarium wilt of watermelon
enhanced by hairy vetch green manure and partial cultivar resistance. Online.
Plant Health Progress doi:10.1094/PHP-2006-0405-01-RS.

SS = Seedless Sangria (moderately resistant)

Outline
Keinath et al at Clemson University (South ] .
Carolina) evaluated hairy and common . Somewhat predictable mechanisms
vetch for suppression of Fusarium wilt of of cover crop-mediated on soilborne
watermelon (in cooperation with the Everts disease suppression
group) in two locations and neither was
effective. The Everts group showed that
common vetch was as effective as hairy
vetch in Maryland.

Keinath et al, 2009 (abstract)
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Early season wilt Late season wilt
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Idaho (Davis) Suppressive System

“Sudangrass is a good forage crop. When grown, a cash
green forage cutting can be harvested in mid summer,
and the re-growth can then be put down in late fall as a
green manure.

Second, a green manure can be part of a double
cropping system (e.g. peas followed by sudangrass).
Sweet corn may be grown as a crop, and following
harvest, the green stalks may be incorporated into soil.
Green wheat and/or barley provide excellent green
manures. These crops may be also grown, harvested
early, and the green regrowth incorporated as green
manures in the fall....These are all means of using green
manures without taking land out of production.”

Davis et al, 2010

TABLE 7. The effect of green manure and N treatments on potato yield in 1990
Yield (metric tonnes ha™')?
Treatment Total U.S. #1 Tubers >280 g
Field study 1
Cropping treatment

Fallow 308 208 6C
Austrian winter pea 34B 238 1B
Sudangrass 39A 27 A 17A
Dwarf Essex rape 32B 22B 8 BC
Bridger rape 2B 22B 9BC

Sweet corn grown for 2 or 3 years in succession
increased yield and suppressed Verticillium wilt in
subsequent potato crops by 60-70%.

Soil Verticillium populations were not affected by cover
cropping, but infection of potato feeder roots by
Verticillium was reduced.

Corn cover crops increased soil populations of
Ulocladium spp and Fusarium equiseti, which colonize
potato roots, and their soil populations were related to
wilt suppression.

Jubilee sweet corn was approximately twice as effective
as Supersweet Jubilee, which was related to Jubilee’s
much larger aboveground biomass; mean DM for Jubilee
was 8.12 T/A, while the mean DM of SSJ was 4.2 T/A.

Davis et al, 2010

Idaho Suppressive System (cont’d)

“Even if land is taken out of production, this need not
always be a poor option.

Green manures provide excellent rotations and provide
other benefits in addition to disease control.

Finally, although a more difficult and long term approach,
our agricultural policy could be adjusted to encourage
grower utilization of cover crops. Such a policy would
help encourage the nurturing of soil for long term
sustainability.”

Davis et al, 2010



Table 1
Rotation crops evaluated for effects on soilborne potato pathogens and
diseases in laboratory, greenhouse, and field trials

Potato Cropping Systems Maine

Relative
glucosinolate content

Crop name—cultivar Scientific name

Potato—‘Shepody’ Solanum None

(GH only*) tuberosum

Oats Avena sativa None

Ryegrass— Lemtal’ Lolium None
multiflorum

Barley Hordeum None
vulgare

Canola—Hyola 401° Brassica napus Low

Rapeseed— Dwarf Essex’ Brassica napus Moderate

Turnip—Purple Top” Brassica rapa Moderate

Radish (oilseed)—unknown Raphanus sativa  Moderate

Yellow mustard—TdaGold” Sinapis alba Moderate

Indian mustard—unknown Brassica juncea  High

“Potato crop used in place of bare soil (no-crop) control for
maintenance of inoculum of R solani. In greenhouse tests on

Larkin et al, 2007

Farm 1
Rotation crop Powdery scab® | Black scurf® Common scab® Powdery scab” Black scur® | Common scab®
Incidence Incidence Incidence Incidence Incidence Incidence
Oats 583 a 3062 25 Ryegrass—'Barenburg’ 17 75a 69.2 ab
Ryegrass— Lemtal’ 458b 1756 25 Ryegrass—Lemtal’ 25 2082
Yellow Mustard—Idagold’|  56.3 ab 158 be 4.2 Yellow mustard—Tdagold 33 7504
Canola 49.1 ab 0.0 Rapesced— Dwarf Essex’ 25 200 2
Rapeseed—Dwarf Essex’ 475b 25 Indian mustard 1.7 608 b
Indian mustard 335a 50 LSD (P = 0.05) ns 3 1.7
LSD (P = 0.05) 10.2 9.7 ns

Larkin and Griffin, 2007 Larkin and Griffin, 2007

v Maine (Larkin) Suppressive S
e SRR

v * - o

A The status quo system (SQ) consisted of barley
underseeded with red clover followed by potato (2-year).
The soil-conserving system (SC) featured an additional
year of forage grass and reduced tillage (3-year,
barley/timothy—timothy—potato).

The soil-improving system (Sl) added yearly compost
amendments to the SC rotation,

The disease-suppressive system (DS) featured diverse
crops with known disease-suppressive capability (3-year,
mustard/rapeseed—-sudangrass/rye—potato).

A sorghum-
« in the subsequent potato crop compared to
# the barley control by 18% PN
o Bl 8 : e Y
y
Larkin et al, 2010
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Larkin et al, 2011

The Larkin group acknowledges that the DS
system is not economically viable. However
they assert that “a form of this DS rotation,
incorporating the DS principles into a single
rotation year followed by a more

Scurf severity (% surface covered)
=
= -

conventional, profitable crop in the third
year, may have potential for improved
sustainable potato production.”

Larkin et al, 2011

Resources eOrganic Resources

Managing Cover 2007
Crops Profitably

Optimizing the Benefits of Hairy Vetch in Organic
Production Webinar

! our Experts.
. Sprn
John Teasdale, ARS Beltsville, MD )

+ Track al new content

Find all upcoming webinars and archived eOrganic
webinars at http://www.extension.org/pages/25242

Orgaric Agricultiry Home

The Role of Cover Crops in Organic Transition
Strategies Webinar

SPin
Brian McSpadden-Gardener, Ohio State © Share/Save

The Role of Cover Crops In Organic Transitions ...

Find the slides as a pdf handout and the recording at
http://www.extension.org/pages/62449

oilborne Disease Suppression

Additional questions? Ask them at
http://www.extension.org/ask

+ Goal 1: Assess grower knowledge and fill gaps with
essential information on cover crops, inoculants, and

tomato disease suppression Farming

+ Goal2 :Evaluate and ﬁlﬁe“eﬂs of mixed Yo

species green manures vity and plant disease < oguebds Proshocion

it loing We need your feedback! Please fill out our follow-up
ooperatone: . Mer, M. Kemhen, € Smar, . Everts, S Moy, G Norton General Topics i

l I. - P it o email survey!

About the Webinar

m eQrganic

more mind reach

The transition 1o organic certification can take different paths. In this webinar, the relative value
‘and benefits of cover cropping during the transition to organic vegetable production wi be
A i + Seods and Sead Production



http://www.extension.org/pages/25242
http://www.extension.org/pages/62449
http://www.extension.org/pages/62449
http://www.extension.org/ask

