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CONTROLLING COTTON ROOT ROT
ON ORNAMENTAL PLANTS

Walter J. Walla and Everett Janne*

COLLon root rot, caused by the fungus Phymato
triclzum omnivorum, also is known by several other
names such as Phymatotrichum root rot, Texas root
rot and Ozonium root rot. It is one of the most de
structive plant diseases and attacks more than 2,000
species. However, either the fungus infects but does
not kill monocotyledonous plants (grasses, etc.), or
the e plants are all highly resistant. In Texas, the
disease is economically important in cotton; alfalfa;
ornamental plants; and fruit, nut and shade trees.
The fungu i prevalent in calcareous clay loam
soils with a pH range of 7.0 to 8.5 and in areas with
high ummel' temperature. Therefore, the disease is
limited to the outhwestern United States.

Phymatotrichum root rot has been reported in
Texas counties from the Red River to the Rio
Grande and from Tom Green County to the Neches
River.

Disease Symptoms

Di ea e symptoms are most likely to occur from
June through September when soil temperatures
reach 28° C. (82° F.). The first symptoms are slight
yellowing or bronzing of leaves followed by wilting.
Plants die suddenly after the first symptoms of wilt
ing. Leaves remain firmly attached to the plant.
Affected plants die suddenly, often after excellent
growth. Large trees and shrubs may die more slowly.

sually root are invaded extensively by the
fungus by the time plants have wilted. When roots
are pulled from the soil, root bark is decayed and
brownish, and wooly strands of the fungus
frequently are apparent on the root surface. Affected
plants pull from the soil with little effort.
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Under moist conditions, sporemats sometimes
appear on the soil surface. These mats, 2 to 16 inches
in diameter, are first snow-white and cottony and
later tan and powdery. On large roots and tubers,
there are numerous small, cushion-like sclerotia or
resting bodies about the size of a pinhead. At first
they are light tan but later appear dark and warty.

The fungus generally invades new areas by con
tinually slow growth through the soil from plant
to plant. Occasionally, it spreads more rapidly on
the roots of infected transplanted plants. The.fungus
can survive in the soil for many years, and often it
is found as deep in the soil as roots penetrate.
Affected areas often appear as circular areas of dead
plants in fields of infected crops. These areas grad
ually enlarge in subsequent years as the fungus
grows through the soil from plant to plant. Infested
areas may increase 5 to 30 feet per year.

Causal Organisms

Phymatotrichum omnivorum exists in the soil in
three distinct forms: (1) hyphae and strands
(rhizomorphs), (2) sclerotia and (3) sporemats and
conidia.

Hyphae and strands. The fungus produ es root
like strands (rhizomorphs) that grow through the
soil until they contact the descending plant roots.
Strands surround a root and grow toward the soil
surface. Immediately below the surface, the fungus
proliferates around the hypocotyl, producing a
cottony, mycelial growth. Below this mycelium, the
bark is destroyed, and the fungus fills the vascular
tissue of the plant. Following death of the plant,
sclerotia form in the strands.

Sclerotia. Strand cells divide, grow and enlarge to
form sclerotia. These sclerotia are small (I to 2
millimeters in diameter), densely compacted masses
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of thick-walled cells. Sclerotia are first white,
changing to buff, brown and black with age. They
are irregular shaped, generally taking the shape of
th soil space where they are formed. Sclerotia enable
the fungu to per ist in fallow sailor soil planted to
re istant crops for several years. Sclerotia have been
found a deep a 12 feet in some soils.

Sporemats and conidia. The fungus often forms
sporemats on the oil surface during warm, rainy
weather. These mats vary from 2 to 16 inches in
diameter and are white to tan colored. They are
composed of large-celled, branched fungal strands
that later produce conidia. The conidia appear
sterile. and their role in the spread of the pathogen
has not been documented.

Phymatotrichum root rot is one of the most
difficult plant diseases to control. Fungal behavior
in different crops and soils and its activity from year
to year in the same field are so erratic that it is
ineffecti\'e to reI) on one approach. l se a control
program can i ting of a systematic course of
treatment involving several recognized control
method.

Control Methods
Organic amendments. Significant control of

Phymatotrichum root rot has been achieved by
using various crops as organic matter amendments.
A delay in infection is readily apparent and has
resulted in 90 percent reduction in root rot. \Vheat,
oats and other cereal crops are effective in delaying
infection and reducing losses when incorporated in
soil in the spring.

Plant barriers. This technique can ist of
planting resistant species around an infected area.
These barriers either exclude or limit the spread of
the pathogen. This technique assumes that the
barrier plant doe not harbor the pathogen in it root
system. Make ornamental plantings of cotton root
rot- usceptible species with isolated plants or
groups of plants rather than in continuous rows as
hedges. When the disease occurs in an ornamental
plan.ting, replace diseased plants with resistant
spenes.

Fertilizer applications. To reduce root rot, apply
fertilizers high in certain nitrogen forms. When
nitrogen is applied as ammonia in a manner to
fumigate as much soil as pas ible, research show a
reduced incidence of root rot.

In some cases, valuable ornamental plants and
orchard trees have been treated successfully even
after root rot infection has taken place. Fir t prune
the tree (or shru b) back and build a circular ridge
(equal in diameter to the top of the plant) of oil
some distance from the trunk. Work I pound of
ammonia sulfate into the soil for each 100 square feet
of surface within this ridge. Fill the area within the
ridge with water to a depth of about4 inche . Repeat
the treatment and watering after 5 or 10 day. Do not
apply more than two treatments in the same season.
Following this treatment, water frequently to
prevent drought injury. Acidifying th soil with
sulfur around susceptible trees or shrubs may help
delay or prevent root rot infection in areas where the
disease is prevalent.

Resistant varieties. Development of re istant

PLANTS RESISTANT TO COTTON ROOT ROT

TREES - 30 feet or over

Scientific name Common name Foliage Resis- Zone
type tance

Acacia farnesiana Huisache D R 8
Carya spp. Hickory, pecan D R-T 5
Cedrus atlantica Atlas cedar E R 6
Cedrus deodara Deodara cedar E T 7
Celtis laevigata Hackberry, southern D R 5
Ehretia anacua Anaqua E R 9
Elaeagnus angustifolia Russian olive D R 3
Eucalyptus spp. Eucalyptus E R 9
Gymnocladus dioicus Kentucky coffeetree D R 4
lIex aquifolium English holly E R 6
lIex cassine Dahoon holly E R 7
Ilex opaca American holly E R 6
Juniperus scopulorum Rocky mountain juniper E R 5
Juniperus virginiana Eastern red cedar E R 2
Juniperus spp. Most other junipers E T 5
Maclura pomifera Osageorange, Bois D'Arc D R 5
Phoen ix canariensis Canaryisland date palm E R 8
Phoenix dactylifera Date palm E R 10
Phyllostachys bambusoides Japanese timber bamboo D R 7
Pinus densiflora Japanese red pine E R 6
Platanus occidental is Sycamore D R 5
Prosopis glandulosa Honey mesquite D R 8
Quercus virginiana Live oak E R 7
Sabal texana Texas palmetto E R 8

E-Evergreen, D-Deciduous, S-Semi-evergreen, R-Resistant, T- Tolerant
"Based on the work of J.J. Taubenhaus and W.N. Ezekiel as well as the work of H. E. Smith in L-390 Cotton Root Rot.



plant using conventional breeding concepts, has
been difficult due to the pathogen's wide host
range.

However, the following list of woody and her
baceous plants ha hown resistance or tolerance to
cotton root rot and should be considered by the
hom owner where the disease is prevalent. The
hardiness zone i given for each woody plant listed.
Check the map to determine the zone in which
you wish to use the plant. Use any plant with that
zone number or a lower number. Plants with a
higher zone number usually will not be hardy in
that area. Check the list for size and foliage type to
aid you in selecting the plants best suited for your
particular purpose. Winter H"di~'SS /on85 lor leus
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Zone map is based on winter hardiness zones in the United States.

Zones 1 through 4 fall outside Texas to the north.

Foliage Resis- Zone
Scientific name Common name type ·tance

Sophora japonica Japanese pagodatree 0 R 4
Ulmus crassifolia Cedar elm 0 R 6
Washingtonia filifera Petticoat palm E R 9
Washingtonia robusta Mexican Washington palm E R 9

LARGE SHRUBS OR SMALL TREES - 10 to 25 feet
Acacia berlandier Guajillo 0 R 8
Cordia boissieri Anachuita or wild olive E R 9
Diospyros texana Texas persimmon (Mexican persimmon) S R 7
Ilex crenata Japanese holly E R 6
Ilex decidua Possumhaw holly 0 R 5
Ilex vomitoria Yaupon holly E R 7
Parkinsonia aculeata Jerusalem thorn (Retama) 0 R 8
Pithecellobium flexicaule Texas ebony S R 9
Prunus mexicana Mexican plum 0 T 7
Punica granatum Pomegranate 0 R 8
Sophora secundiflora Texas mountain laurel E T 8

MEDIUM, SMALL OR DWARF SHRUBS - Under 10 feet high
Agava americana Century plant E R 7
Callicarpa americana American beautyberry (French mulberry) 0 R 4
Choisya ternata Mexican orange E R 9
Cortaderia selloana Pampasgrass S R 5
Dasylirion texanum Texas sotol E R 7
Elaeagnus pungens Elaeagnus E T 7
Fortunella spp. Kumquat E R 9
Fouquieria splendens Ocotillo D R 7
Hesperaloe parviflora Red yucca E R 7
Hypericum calycinum Goldflower E R 7
lIex vomitoria nana Dwarf yaupon holly E R 7
Juniperus chinensis pfitzer Pfitzer juniper E R 4
Larrea divaricata Creosote bush E R 8
Lavandula officinal is Lavender E R 5
Lonicera morrowi Morrow honeysuckle D R 2
Lonicera tatarica Tatarian honeysuckle D R 3
Mahonia trifoliolata Agarita or Laredo mahonia E R 7
Malpighia glabra Barbados cherry D R 8
Nerium oleander Oleander E R 8
Philadelphus coronarius Mockorange D R 5
Rosmarinus officinalis Rosemary E R 6

E-Evergreen, D-Deciduous, S-Semi-evergreen, R-Resistant, T-Tolerant



Foliage Resis- ZoneScientific name Common name type tance

Salvia greggi Autumn sage 0 R 7
Santolina spp. Santolina E R 7
Symphoricarpos orbiculatus Indiancurrent, coralberry 0 R 2
Yucca spp. Yucca, soapweed, beargrass, Spanish bayonet E R 4

RESISTANT HERBACEOUS OR FLOWERING PLANTS

Amaranthus hybridus
Anemone x hybrida
Asparagus setaceus
Aguilegia longissima
Antirrhinum majus
Begonia (gracillis)

Semperflorens-cultorum hybrids
Canna spp.
Clematis drummondii
Caladium x hortulanum
Calendula
Centaurea cyan us
Coleus x hybridus
Delphinium spp.
Dianthus barbatus
Dianthus caryophyllus
Eustoma grandiflorum
Freesia spp.
Gladiolus spp.
Hilichrysum bracteatum
Hemerocallis spp.
Iberis spp.
Impatiens balsamina
Iris spp.
Lilium spp.
Lobularia maritima
Lathyrus odoratus
Lupinus subcarnosus
Mentha spp.
Narcissus spp.
Nemophila spp.
Pelargonium domesticum
Papaver orientale
Petunia hybrida
Phlox spp.
Ranunculus spp.
Salvia azurea
Salvia offina/is
Salvia splendens
Sisyrichium spp.
Trollius europaeus
Tagetes spp.
Tropaeolum majus
Tulipa gesneriana
Viola odorata
Viola tricolor
Zinnia augustifolia
Zinnia elegans

A-Annual, P-Perennial, B-Biennial

Amaranth
Anemone, windflower
Asparagus fern
Columbine
Snapdragon

Fibrous or wax begonia
Canna
Clematis
Caladium
Pot marigold, calendula
Bachelor's button
Coleus
Larkspur
Sweet William
Carnation
Texas bluebeil
Freesia
Gladiolus
Strawflower
Daylily
Candytuft
Garden balsam
Iris
Lily
Sweet alyssum
Sweetpea
Bluebonnet
Mints
Narcissus and daffodil
Baby-blue-eyes
Lady Washington geranium
Oriental poppy
Petunia
Phlox
Buttercup
Blue sage or salvia
Garden sage or salvia
Scarlet salvia
Blue-eyed grass
Globe-flower
Marigold
Nasturtium
Tulip
English violet
Field pansy or Johnny-jump-up
Mexican zinnia
Common zinnia

A
P
P
P
P

P used as A
P
P
P
A
A
A

A&P
P
P
B
P
P

P grown asA
P
P
A
P
P

P used as A
A
A
P
P
A

P used as A
P
A
A
P
P
P
P
P
P
A
A
P
P
A
A
A
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