


ISBN B4-B5206-09-0
CIAT Series No. O7EC-1 (2nd, Ed.}
October, 1981

Field Problems
in Cassava

J. C. Lozano
A, Bellotu
J. A, Reyes
R. Howeler
D. Leihner
J. Doll

P %5 71T Centro Internacional de Agricultura Tropical
LT | i Apariade 6713, Cal, Colombia



Centro Internacional de Agriculturs fropical. CIAT
Apartade 6713
Cali, Coformbia

ISBN §4-85206-08-0
CIAT Series No. O7EC-) (2nd. Ed)
Ocrober, 1987

Biblrograpiue citation

Lorano, J.C.; Beflotl, A. Reyes. J A Howeler, R.;
Levhiner, O Dot J. T88T. Field Problems in Cassava, Cali, Cofombya,
Cemtro Internacional de Agriculfura Tropvcal, 208 p.

Cassava/ Diseases  and  patfugens.  Baclerioses!  Xanthomonas
manihotis ./ Xanthomonns cassavae/ Erwinia
carotovora/ Agrobacterium tumefaciens Viroses/ Cassova Afncan
MESAC virus/ Cassava comumon mosaie virus/ Cagsava vewn mosaic
wirus S Mycoplasmoses - Mycoses Carcospora henningsii/ Cercospors
vicosae/ Phaeoramularia manihotis/ Phyllosticta/ Sphaceloma
manihoticola/ Oidium  manihotis/ Glomerella/Uromyces/
Phytophthora  dreschsleri/ Roesellinin necatrix/ Diplodia /s
Deterioration Disease control, Pests/ imurious mites/Mononychellus
tanajos/ Tetranychus wrticas/Oligonychus peruvianus/ Fhnps: jn-
juriops nsects/ Erinnyis  ello/Silba pendula/ Anastrepha
pickali/ Aleurotrachelus  socialis/Agrotis  ipsilon/ Aonidomytilus
albus/ Phenacoccus/Vatiga manihotae” Coptotermes/ Jatrophobia
brasiliensis/ Pest corirols Predatars:  Nuteitional  requirements/
Mineral  deliciencies/ N/ P Ky Cas Mg -5/ 2n: CusFe/Mn/ B/ Toxicity/
B/A1 Mn/pHs Plam toxcity coused by herbicides/

Press run; 3000 copies
Alza avalable i Spamish

The auwthers are. respectively, plant pathologist, entomologist,
entomefogrst, sl scientist, cultural practices specialist, of the Ceniro
Iternacional de Agriculturs Tropical, CIAT; and associate professor,
Dept. of Agronomy, University of Wisconsin, Madison, US4,



Contents

Acknowledge ment
Introduction

Important Diseases
General recommendations for disease control on a
commercial scale
Bacterial blight (Xarthomas manihiotis)
Bacterial angular leaf spot{ Xanthomas cassavaa)
Bacterial stem rot {Erwinia carelovara
p.v. carotovora)
Bacterial stemgall f(dgrobacterium
tumelaciens)
African mosaic
Commaon mosaic
Costefio mosaic
Leaf vein mosaic
Frog skin disease
Witches' broom
Brown leaf spot (Cercospordivm henningsi)
Blight leaf spot (Cercospora vicosae)
White leal spot (Phaeoramularia manihiotis
Concentric ring leal spot [.Phamﬂ Phyllosticta) 5pp:|
Superelongation { Sphacelema manthoticala)
Cassava ash (Ovdiurm manihotis)
Anthracnose [Coffetatrichium spp, or Glomereila spp.)
Rust fUramyces spp.)
Stem rot
Infected propagating material



Soft root rot [Phytophitora drechslert,
Pythium sp.,other)

Dry root rot (Rosellinna necatos, Arenilfariella
mellea, Rigrdeporus gnosus, other)

Dry root and stem rot (Owplodia manihotis)

Root smallpox disease

Postharvest root rot

Important Pests
Preventive measures

Mites iManonychellus tenagoal

Tetranychus urticee

Oligonyehus peruvianus

Mite management

Thrips { Frankhrmedla williamss, Corynothicips
stenopterus, Calothrips masculinus)

Cassava hornworm (Erinnyis effo)

Shoot fhes (Sdba pendula,
Carpolonchaea chalybea)

Fruit fhes (Anastrepha pickelr, A, muaahoti)

Whiteflies (Aleuratrachelus socialis, Aleurothrixus
aepn, Bemisia tabacs, 8. tuberculata and Trialeurodes
variabiis)

Whitegrubs

Cutworms

Stemborers

Scale insects

Mealybugs (Phenacoccus spp.)

Lace bugs ( Vanga manhotae and Vatiga iludens)

Termiles [ Coprotermes spp.)

Leaf-cutting ants fdita. sp., Acramyrmesx sp.)

Gall midges (Jatrophola brasifiensis)

Subterranean sucking insect (Hemiptera. Cydnidae,
Cyrtomenus borgy Froeschner)

Mutritional Deficiencies and Toxicities
Mitrogen (N) deliciency

Phosphorus (P) deficiency

Potassium (K] deliciency

Calcium (Ca) dehciency

Magnesium (Mg) deficiency

Sulphur (S) deliciency

120
122
1286

134
138



Zinc (Zn) deficiency

Copper (Cu) deficiency

Iron (Fe) deficiency
Manganese {Mn)] deficiency
Boron (B) deficiency

Boron (B) toxicity
Aluminium (4l1) toxicity
Manganase (Mn) toxicity
Salinity and alkalinity

Symptons of Damage caused by Herbicides
Diuron (preemergence apphcation)

Diuron (postemergence application)

Alachlor

Oxifluorien {Goal)

Dicamba, picloram, 2, 4 - D or 2,4,5.T
Paraquat and Glyphosate

Atrazing

Appendix 1

Appendix 2
Appendix 3

144
148
152
156
160
164
168

174

176
180
182
184
186
188

192

194
196
205






Acknowledgement

The authors express their appreciation to
the following professionals in CIAT's Cassava
Program: R. Laberry and B, Pineda, Pathology;
0. Vargas and B. Arias, Entomology; L. F.
Cadavid, F. Calle and E. Burckhardt, Soils; J.
Lépez, Cultural Practices.

Thanks are also due to the CIAT's Com-
munication Support Unit staff for their
editorial and photographic work, to Dr. A, 5.
Costa, from the Instituto Agronomico de
Campinas (Brazil), for his photographs of
common mosaic and vein viruses, and
cassava mycoplasma; to Dr, D, E. Terry, of the
International Institute of Tropical Agriculture
(Ibadan, Nigeria), for his photographs of
African mosaic; to Drs. C. J. Asherand D. G.
Edwards of the University of Queensland
(Australia) for their photographs Nos. 118,
127,129,143, 152, 154, 155, 157, 159, 161
and 163 and to D. Howell for photograph 144.

7






Introduction

The pathological, entomological and nutritional
problems, as well as the physiclogical distur-
bances occurring in cassava-growing areas, can
become of great economic importance, although,
in many occasions, they pass unnoticed. They are
particularly important because cassava is a long-
cycle crop (B-24 months), it is vegetatively
propagated, and its roots, whose quality and
production can only be evaluated at harvest, are
the most valuable commercial product.

Because of its long growth cycle, cassava plants
are exposed to the attack of many pests and
diseases and to the variable climatic and edaphic
conditions of each region. To control such
problems during the growing season can be too
expensive or even impossible (as it is the case with
certain climatic and edaphic problems); therefore,
the farmer should give priority to their prevention
rather than to their control.



Although the vegetative propagation of cassava
is relatively easy when mature stem pieces are
used, the sanitary, nutritional and agronomic
conditions of such cuttings determine, to a high
percentage, the profits and the stability of a given
variety within the region or of the crop within the
same plot. This is, therefore, one of the essential
factors upon which success depends as far as
yields and the occurrence and severity of
pathological and entomological problems are
concerned (see CIAT's publication series G5-17,
Appendix 3).

Occasionally, the farmer is extremely disap-
pointed at harvest, either because of low root
production or serious root rots, due to unprevented
problems inherent to the crop or to not having paid
the necessary attention to it. The application of all
the agronomic and sanitary practices intended for
the prevention of pests and the improvement of the
crop will undoubtedly result in a successful
harvest.

This manual describes some diseases and pests
that attack cassava, as well as the symptoms
induced by nutritional deficiencies and damage
resulting from the misuse of herbicides. Although
some specific and general recommendations
regarding the controlof the described problems are
included, it is suggested to consult CIAT's
publications on cassava for further information
(see Appendix 3).
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Important Diseases

Cassava is attacked by more than 30 bacterial,
fungal, viral, viruslike and mycoplasmal agents.
Diseases affecting cassava cause losses in crop
establisment, lessen normal plant vigor, reduce
photosynthetic capacity, or cause pre- or post-
harvest root rot. Some pathogens attack only the
stalk, which is the normal propagating material,
inducing tissue necrosis. They may also invadethe
vascular system, causing no visible damage but
constituting primary sources of infection in the
plantations. Other pathogens attack foliar tissues
and the tender parts of the stalk, causing spots,
blight, defoliation, wilting, dieback and hyper-
trophies (exaggerated elongation or profileration of
buds and internodes). Others attack only root
tissue and the basal, woody part of the stem,
causing preharvest root rot. Damage is
characterized by a sudden yellowing accompanied
by wilting and sudden defoliation. These symptoms
may occur at any stage of plant growth, generally
during periods of heavy, prolonged rains.

Recently harvested cassava roots may be
affected by soft or dry rot shortly after they have
been harvested. Although this appears to be a
physiolegical-pathogenic effect, it is frequently
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correlated with and accelerated by mechanical
damage to the roots, which occurs during
harvesting.

General recommendations for disease control on
a commercial scale

Cassava is a perennial crop grown from stem
cuttings, approximately 20 cm in size, and
harvested from 8 to 24 months after planting.
These factors favor the dissemination of
pathological and entomological problems through
propagating material, and their perpetuation in
areas where cassava is cultivated; in addition,
because of its long growth cycle, cassava may be
exposed to many climatic and edaphic conditions
and be attacked by different pathogens and pests.
Therefore, an integrated pest and disease control
program, including cultural practices, biological
control and varietal resistance, is required during
the whole production process. The following
practical recommendations are suggested in order
to reduce the damages caused by disease in
cassava plantations:

1. Select the soil carefully; it should be light, well
drained and notvery highin organic matter. Do
not plant cassava on soils previously covered
by woods or planted to forest and other
perennial crops, because this could resultina
high percentage of root rot. In these cases,
grow a cereal crop (maize, sorghum, etc.)
before planting cassava.

12



Prepare the soil well, install a good drainage
system and plant on ridges when rainfall is
high (mare than 1200 mm //yr, approximately)
or the soil is heawvy.

Use the best regional varieties or varieties
known to give high yields in such ecosystem.
Do not introduce varieties from other regions
because, since they are not adapted, they can
be severely attacked by problems existing in
such ecosystem and produce even less than
regional varieties after several consecutive
growing cycles.

Use clean "seed” only. Produce and select
planting material only from vigorous, disease-
free plantations and plants. Do not store
cuttings; if needed, treat them with captan and
BCM before storage (see CIAT publication
series G5-17).

Handle planting material carefully, avoiding
mechanical damage during its preparation and
planting. Treat this material with a seed
disinfestant fungicide mixture, such as captan
and BCM, immersing the cuttings for 3
minutes in a .6% suspension of each commer-
cial product in water (approximately 3000 ppm
a.i.). This treatment should prevent damage
caused by soil-borne pathogens (see CIAT
publication series GS-17).

Flant cuttings following recommended
procedures, leaving an adequate distance
between plants according to the variety used.

13



10.

11.

14

Plant at the beginning of the rainy season to
assure good germination and crop establish-
ment. Eliminate weeds, which may act as
hosts for pathogens.

Do not use machinery or tools that have been
used on other plantations —especially where
there is bacterial blight—or permit workers
from other farms to visit the plantation.
Desinfest tools (machetes) with 10% for-
maldehyde, in case of bacteria, or with soapy
water (detergent) in case of virus. Machetes
may also be heated by fire in order to desinfest
them.

Improve drainage and rotate cassava with a
cereal (maize or sorghum) for a period of no
less than six months if indices of rootrotinthe
plantation are higher than 3%. These practices
can reduce the occurrence of most cassava
root rots,

Burn debris from previous cassava crops; do
not leave old plant debris after the land has
been prepared.

Avoid damage to roots during harvesting; pack
roots carefully in adequate packing material.

Sell or process the harvested product in-
mediately; otherwise harvestonly what is to be
sold, processed or used. If it is necessary to
maintain roots fresh for a short period, use the
appropriate system to preserve them: either
prune the aboveground part of the plants 2-3



12.

weeks before harvest and treat roots with
disinfestant, or treat roots with disinfestants
and pack them in plastic bags (see CIAT
publications).

Follow established quarantine measures and
avoid introducing vegetative material from
nearby regions. Pests and diseases may be
readily disseminated by stem cuttings.

15



Bacterial blight (Xanthomonas manihotis)

This is one of the most serious diseases affecting
cassava. It is recognized by the presence of water-
soaked, angular spots, blight, partial or total wilting
of the branches, gum exudate on stems or green
branches, dieback and necrosis of some vascular
strands of the stems and roots. These symptoms,
which are evident during the rainy season, vary in
accordance with the susceptibility of the variety
affected and the time that the plant has been
infected. The pathogen is generally introduced
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1. Leaf spots.




through the use of cuttings taken from plants from
affected plantations or through true seed taken
from infected crops.

The best way to prevent this disease is to use
always planting material from disease-free plan-
tations.



3. Gum exudation.

4, Dieback.



Bacterial angular leaf spot (Xanthomonas
cassavae)

This disease is characterized mainly by the
presence of water-soaked, angular spots on leaf
lobes where small gummy drops of exudate may be
observed, While these characteristics are similar
to those of the bacterial blight, the bacterial
angular spot is generally restricted to the foliar
system, although the pathogen sometimes also
invades stem buds and young branches via the
phloem. Infected leaves show initially lesions
surrounded by yellowish halos which coalesce,
inducing yellowing of the whole leaf. Leaves fall
prematurely causing plant defoliation. The causal
agent is a typical Xanthomonas species, which
produces a yellow pigmentation in any medium
containing sugars.

Tocontrol this disease avoid taking stem cuttings
from affected plantations.
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5. Water-soaked angular spot.

6. Coalesced angular spois.



Bacterial stem rot (Erwinia carotovora p.v.
carotovora)

The disease is characterized by a pungent, soft
stem rot, discoloration of the woody portion of the
plant; shoots of infected plants wilt. On the stem
surface, there are holes made by insects
fAnastrepha spp.), which appear to be the vectors
that spread the bacteria. These holes are easy to
distinguish by the traces of dry latex exudated after
the stem has been perforated. Diseased cuttings
used for planting do not always germinate; andif
they do, plants are stunted with a small number of
thick roots.

Always use clean “seed” and select varieties
resistant to the vector; burn all stems and branches
affected.

22



7. Partial wilting.

B. Stem cankers.
9. Stem rot,



Bacterial stem gall (Agrobacterium tumefa-
ciens)

The symptoms of this disease generally appear
on the lower part of the stem and in plants older
than seven months; they are characterized bygalls
on the stem nodes. These galls grow considerably
and show proliferation of buds on their epidermis.
Affected plants may be stunted, and when the
attack occurs in an early stage, it may cause
dieback up to one of the main galls. The same plant
may have several galls along the stem and even on
the lower branches, but the disease is usually
initiated through wounds left after old leaves fall,
that become infected by infested soil splashed by
the rain.

It is controlled by rotating cassava when more
than 3% of the plantation is affected; disinfesting
machetes (5% commercial formaldehyde); using
always planting material taken from healthy
plants; and burning all diseased material within
the plantation.
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10. Srem galls.

11. Systernic formation fi§
of stern galls. '\



African mosaic (causal agent unknown)

This disease, spread by insects of the genus
Bemisia (whiteflies), is found in Africa, where it
causes considerable losses. A similar disease has
also been recorded in India. Its symptoms are
characteristic of other mosaics. Young plants have
yellowish areas and frequent leaf deformation, The
reduction in size of young leaves is also very
common (with the presence of yellowish areas) in
adult plants. All cuttings from infected plants
generate diseased ones; therefore, the introduc-
tion of planting material from Africa should be
strictly prohibited since the majority of plantations
in that continent are affected by this disease.

Use resistant cultivars and cuttings from
disease-free plants in areas affected by this
disease.
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12, Infected plant.

14. Heavily infecied leal

13. Leal distortion
and mosaic.




Common mosaic (caused by a virus)

This as an American disease that has also been
recorded in Africa (lvory Coast). The disease is
caused by a virus that appears to be transmitted
only by mechanical means and is spread by the use
of cuttings from diseased plants and infested
machetes. The symptoms are characteristic of all
mosaics, consisting primarily in the presence of
yellowish areas in the leaf blade and the stunting of
diseased plants. In general the yellowish areas are
not well defined as in African mosaic; otherwise,
the symptoms are quite similar. These symptoms
may also be confused with severe attacks of thrips
and whiteflies in susceptible cultivars (see cor-
responding section in chapter on insects).

Use healthy cuttings only, remove and burn all
diseased plants; do not use infested machetes.
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165. Two typical masaic symploms,

16. Characteristic distortion and mosaic,



Colombian cassava mosaic (unknown virus)

This disease has been observed in the variety
Secundina, one of the mostwidely cultivated in the
Morth coast of Colombia. Its symptoms are similar
to those of the common mosaic, but it causes
greater leaf distortion and irregular, green-
yellowish areas near the main veins giving the
appearance of vein yellowing, in some cases, and
vein banding, in others. However, when carefully
examined against the light, it can be noticed that
such lesions resulted from the coalescence of
numerous chlorotic spots occasionally accom-
panied by ring spots. Symptoms are more serious
at the end of the rainy season (September-
Movember), when a marked stunting may be
observed; at the beginning of the rains, they
become imperceptible because of the high
temperatures occurring normally during the dry
season (December-March), which apparently have
anegative effect on the pathogen making diseased
plants look healthy.
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17. Characteristic
symptoms of thus disease.

18. Green biisters surrounded by vellow spots.



Leaf vein mosaic (caused by a virus)

Because of its reduced incidence in Latin
America, its economic importance is limited. The
symptoms of the disease are characterized by
yellowing of the veins and leaf curling. The disease
can be transmitted mechanically or by grafting;
moreover, all cuttings taken from infected material
produce diseased plants.

To eradicate this disease, all plants with
suspicious symptoms should be eliminated.
Always use disease-free planting material; do not
use infested machetes.
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19. Vein yellowing and leal tip curling.

200 Two symptoms typical of leal vein mosaic



Frog skin disease (apparently a virus disease)

This disease, recently described in Latin
America, may cause losses from 50 to 100% being,
therefore, one of the potentially most dangerous
diseases of cassava. It is characterized by a
reduced number of swollen roots and suberization
and thickening of root epidermis, resulting in alow
production of little commercial value. Roots are
thin, the periderm (cortical zone) swells irregularly
and breaks easily; the epidermis is thick, cracked,
wrinkled, similar to a toad's skin. The storing
parenchyma is fibrous and of reduced capacity.
Occasionally, the same plant presents normal and
diseased roots. Infected plants have no noticeable
symptoms in the arterial part; in general, the plant
looks more vigorous and the stem base is thicker,
but these symptoms pass unnoticed because they
are difficult to differentiate. Affected plants can
only be completely identified at harvest by root
symptoms. The disease agent is readily
transmitted by cuttings taken from infected plants
and by grafting. There is some evidence that the
causal agent may be disseminated in the field
when infested tools are used or by the inter-
crossing of healthy roots with those of nearby
affected plants.

Frog skin disease is controlled using healthy
plants for propagation, disinfesting machetes with
detergents and burning all diseased plants.
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21.

22

Corky formation on epidermal tissues.

Yield of healthy and diseased plants.

23. Characteristic fibrous
and corky formation of roots.




Witches’ broom (caused by a mycoplasma)

This disease has been recorded in Brazil,
Venezuela, Mexico and in the Amazonian region of
Peru. Although its incidence is low, the percentage
of diseased plants in affected plantations is much
higher than with the other diseases caused by the
American viruses. There are several types of
symptoms, probably due 1o different races or
biotypes of the causal agent. Among them, the
most important are (1) plants that show stunting
and excessive proliferation of branches; shoots
have small leaves and shortened internodes,
without showing distortion or chlorosis; (2}
proliferation of shoots from the cutting; these are
generally weak but grow without showing any
other visible symptom of being affected; (3) only a
few weak and stunted shoots germinate from the
cutting; they never reach normal size. Plants
affected by the mycoplasma generally produce up
to BO% less than healthy plants.

As the disease is transmitted mechanically and
through the use of cuttings taken from diseased
plants, their elimination and the disinfestation of
machetes (by heating or washing them with b%
formaldehyde) are indispensable for its control.
Always use disease-free material for planting.

36



14, Stunting and
witches' broom,

25. Proliferation of shoots from the cutlings as compared to
normal plant,

5. Stunted and [l “

weak shools. ' l
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Brown leaf spot (Cercosporidium henningsii)

This is one of the most common diseases in
cassava. It almost always occurs in plantations
located in areas with high temperatures. When the
crop is more than five months old, the disease is
more widespread and severe, depending upon the
susceptibility of the cultivar. The disease is
characterized by angular, uniformly brown spots
on both sides ofthe leaf; the margins of the spots
are well defined and dark. On the undersurface of
the leaf, the spots have a grayish olive cast due to
the presence of the fruiting bodies of the causal
agent. At times, according to the susceptibility of
the cultivar, there is an indefinite yellowish halo
around the lesions. As the disease advances, the
affected leaves become yellow, dry and fall.
Susceptible cultivars can be severely defoliated at
the end of the rainy season.

Use resistant or tolerant cultivars if possible.
38



27, Brown anguiar leal spots.

28. VYellowing induced by brown feaf spol.




Blight leaf spot (Cercospora vicosae)

This disease appears where brown leaf spot is
prevalent; in contrast, this leaf spot is large and
without well -defined borders, Each spot may cover
one fifth or more of the leaf lobe. As with brown
leaf spot, it is a uniform brown in color but
with a grayish center on the underside of the leaf
due to the presence of fungal fruiting bodies. The
general appearance of this leaf spot disease is
similar to that caused by Phoma sp. (Phyllosticta
sp.); nevertheless, lesions caused by Phoma sp.
have concentric rings on the upper leaf surface.
The pathogen can cause heavy defoliation in
susceptible cultivars; the severity of the disease is
greater when the plants are more than six months
old.

Plant resistant or tolerant cultivars if possible.
40
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White leaf spot (Phaesoramularia manihotis)

This disease is commonly found in humid, cooler
cassava-growing areas and causes defoliation in
susceptible cultivars. Lesions are small, circular to
angular, white or yellowish brown; they are
sunken from both sides, reducing the thickness of
the normal leaf blade to about one half. The lesions
on the underside of the leaf often have a diffuse-
colored border that looks like an irregular. violet-
brown line surrounded by a yellowish halo. The
center of the spots may have a grayish, velvety
appearance during the fructification of the
pathogen, which occurs mainly on the underside of
the leaf.

Plant resistant varieties if available.
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30. White spots on upper leaf surface.

31, White spots on under leafl surface,



Concentric-ring leaf spot [Phoma (Phyllos-
ticta) spp. |.

This disease appears during the rainy season
when the temperature is less than 20°C; it causes
severe defoliation in susceptible cultivars and
occasionally dieback or total death of the plant. The
spots are large and brown in color; they do not have
well-defined margins and are located near the tips
or the edges of the lobes or along the midrib or
main veins. Initially, the upper surface of the
lesions presents concentric rings, formed by the
fruiting bodies (pycnidia) of the fungus. Old lesions
resemble lesions produced by C. wicosae since
their concentric rings are washed off by the rain.
On the underside, there are no pycnidia so the
lesions are dark brown in color. Veins and veinlets
become necrosed, forming black threads that
radiate from the lesions. The fungus invades the
leaf, then the petiole and the green parts of the
stem, causing defoliation, dieback or total death of
the plant. It spreads to the stem, starting from
cankers that form towards the base of the petiole of
the affected leaf.

In cooler areas, always plant resistant or highly
tolerant cultivars.
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32. Leal spots and dieback

33. Concentric rings on upper leaf surface,
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Superelongation (Sphaceloma manihoticola)

This is a disease that has been described only
recently; it causes considerable losses in plan-
tations where susceptible cultivars are used. The
disease can be recognized by the exaggerated
elongation of the stem internodes. The affected
stem is thin and weak; diseased plants are much
taller and/or weaker than healthy ones. On the
green part of the stem, the petioles and the leaves,
deformations associated with the formation of
cankers can be found. These eye-shaped cankers
are found along the midribs or main veins, in the
petioles or in the stem. There is occasional dieback
and partial or total necrosis of the blade, which
results in considerable defoliation. The disease is
most severe during the rainy season.

As it may be spread by the use of cuttings taken
from infected plantations, clean “seed” should
always be used. Resistant cultivars should be
planted if possible. In regions where the disease is
endemic, cuttings should be treated by immersing
them in a captafol solution (3000 ppm a.i.).
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34. Characteristic
efongation and
feaf distortion.

35, Cankers on petiofe and midrib,

3B6. Cankers on
Young stem shools.

37. Cankers on midribs and leaf spots.




Cassava ash (Ordium manihotis)

This disease occurs during the dry season, being
more prevalent on lower leaves. It is characterized
by the presence of yellowish leaf spots. Initially, a
white mycelium grows on the leaf surface; affected
cells turn yellow, forming indefinite pale yellow
lesions. Within these lesions, there are areas of
necrosed tissue, which form different-sized, pale
brown angular spots. Symptoms can be confused
with certain types of damage caused by insects and
spider mites. The disease is considered to be of
minor importance in yield reduction.
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38. Yellow leaf spots on upper leaf surface.



Anthracnose (Colletotrichum spp. or
Glomerella spp.)

This disease appears after long periods of rain. It
is characterized by the presence of leaf spots found
near the edges of young leaf lobes, which are
distorted: there is partial or total necrosis of the
affected tissue. The pathogen also attacks the
green part of the stem producing cankers and
dieback. In the central part of these lesions, pinkish
areas, formed by the fructifications of the fungus,
can generally be found. Most severe damage is
done to cultivations under one month old; attacks
after this time can lessen the guality of cuttings
obtained from these affected plants.

Use clean “seed” and do not plant at the height
of the rains. Resistant cultivars should be planted
if possible.
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39. Leaf tip blight.

41. Shoeot dieback.

42, Fruiting bodies of
Diplodia so. (feft)
and Collatotrichum spp. (right)




Rust (Uromyces spp.)

Six species of rust pathogens have been
recorded in cassava, localized in different parts of
the world. Nevertheless, their incidence and
severity are low. It seems that some species of rust
occur only in temperate zones where the disease is
most severe towards the end of the rainy season;
other species are prevalent during the hot, dry
season. The disease is characterized by the
formation of pustules on the veins, petioles or
green stems. These pustules are orange or light to
dark brown in color, depending upon the age of the
pustule or the type of fungal fructification. Mature
pustules show a high degree of parasitism of fungi
{Darfuca spp.). Occasionally the pustules are
bordered by a yellowish halo and, in general, they
induce distortion of the affected parts.

Although the disease is of low economic
importance, biological control is suggested by
means of aspersions with Darluca spp. suspen-
sions.
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43. Pustules on stem. !

44 Pustules on stem,
petrofes and leaves,



Stem rot (various pathogens)

The stem, whichis normally used as propagation
material in cassava, is attacked by pathogens of
woody perennials. The affected tissue is generally
of a different color from healthy tissue, especially
around the vascular strands or pith area. At first,
the epidermis may show superficial rot; later,
fruiting bodies of the pathogen may appear. These
bodies vary in form, color, size, etc., according to
the species of the pathogen. The occurrence of this
rotis more noticeable at the end of the rainy season
and in cuttings that have been stored under
conditions of high relative humidity for periods of
more than 15 days. All wounds caused by insects
or by field workers leave the plant predisposed to
the occurrence of these diseases.

Avoid planting “seed” with symptoms of any
disease.
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Infected propagating material (various
pathogens)

Certain pathogens (causal agents of bacterial
blight, bacterial stem rot, superelongation, viruses,
viruslike organisms and mycoplasma) translocate
systemically in the vascular or cortical system and
superficially from the stem of diseased plants,
without producing any visible symptom in the
tissue they invade. When this material is used for
cuttings, the resultant plants develop symptoms
characteristic of the diseases caused by these
pathogens and constitute a focus for secondary
infection. Since the mature (lignified) part of the
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4B. Absence of swollen roots i plant from cutting infacted
with “frog skin' rool disease.



stem does not generally present any symptoms of
infection, the symptoms of these diseases must be
looked for towards the upper part of the plant and
generally during the rainy season when they are
more noticeable.

Mever use planting material taken from plan-
tations where these diseases have been observed.
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50. Skin of healthy and diseased shoot affected by Diplodia sp.



Soft root rot (various pathogens) Phytoph-
thora drechsleri, Pythium sp., and others

Certain fungi of the soil that cause rootrot during
the rainy season are widespread in heawvy, poorly
drained soils with a high organic matter content.
Phytophthora drechsleri is the most commaon and
important. These pathogens attack young or
mature plants, especially when they are near
drainage ditches or in poorly drained soils. They
cause sudden wilting, severe defoliation and soft
root rot. Roots exudate a pungent, watery liquid
and decompose completely.

Se