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A COMPARISON OF SORGHUM DISEASES IN TEMPERATZ AND

TROPICAL, ENVIRONMENTS

R. A. Frederiksen, S, B. King and N. V. SundaramZl

Sorghum is the principal source of energy and proizin for over
300 million persons in Asia and Africa. Generally sorghum is grown in
these tropical areas of the world on fields that are less suited for
the other major cereals. In North America (Mexico and the United
States), with approximately L45% of the world's production of grain
sorghum, nearly all is used as a feed grain for livestcck and poultry.
As in the tropics, most of the grain sorghum is grown ¢ the hot semi-

arid plains within environments less suited for the other cereals.

ZL Professor, Department of Plant Sciences, Texas Agricultural Experi-
ment Station, Texas A&M University, College Station, Tx., 77843; Plant
Pathologist, ARS-USDA, USAID, Institute for Agricultural Research,
Zaria, Nigeria; and Technical Project Leader, Sorghum and Millets,
Division of Mycology and Plant Pathology, Indian Agricultural Research

Institute, New Delhi 12, India.
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Yorld production of grain sorghum is summarized as follows:
Region Area Production Production trenc.s
(1000 (1000 metric in the
Factares) tons) last 15 vyears
Burope 126 388 increasing
North America 5565 17706 increasing
Latin America 3438 6951 increasing slowly
Near “ast 168L 2307 no change
Far ¥ it 29L17 10415 slight increase '
Afric: 7i48 5805 no change :
Ocea- 397 572 increasing
World Total 14,196,000 (f.0 yearbook of production 1970) .

{

Production increases for grain sorghum are probable. For examplec

5.6 million ha whereasin the Far East 10 million metric tons are pro-
duced from 19 million ha. If the Far Eastern production per ha equall
that cf North America, the area devoted to sorghum in the Far East
would produce about 15" per cent more ~rain than is produced in the
world today. The potential for'grain sorghum in South America, part-
jcularly in Brazil, could increase the grain sorghum production by tend
of millions of metric tons.

A direct comparison of sorghum diseases between the temperate zong
and the tropics is difficult. The cultural practices are different.
In East and West Africa and parts of Asia farmers keep different var-
ieties for their personal use, many keeping their own seed stocks for
generations as compared with the commercially processed high yielding
hybrid seed dgveloped for growers farms in North America.

Tn the temperate zones a determinant early maturing sorghum is

in North America nearly 19 million metric tons of grain are produced ox

Iel

ph

pvvef‘emad while nearly all types of_sorghum are found in Africa,
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In Africa and India, sorghums are grown as dual or multi-purpose
crops whereas in the U. S. sorghums are generally developed for a spe-
cific purpose i.e. grain, forage, rodder, sugar, broom making, etc.
The pathogens and diseases of sorghum are summarized by latitude ele-
vation and cropping season in Table 1. Because of these differences
we have prepared siztements on sorghum disease situations by major
cultivation areas of the world before making further comparisons.

Sorzhum Diseases in Africa

An insight inis sorghum production, utilization, and marketing
in Africa is uszful in gaining an understanding of the disease situatig
Practically all scrznum vroduced in Africa, aside from South Africa
and parts of the Sudan, is grown by subsistence fermers for human food
Extremely little modesrn technology is used in production and utilizatig
Fertilizers, improved varieties, high plant populations, chemical con-
trol of weeds, insects, and diseases, and mechanization beyond the hoe
cutlass, and a stick or mortar and pestle for threshing, are practicall
unknown. Markets for grain are often limited to the immediate area of
production. Sorghum is often grown as a mixed crop with other crops
such as pearl millet, p=2anuts, or grain legumes. Several types of
sorghum are often interplanted within the same field. Varieties used
are generally tall, usually photoperiod sensitive, and relatively low
yielding. They have undergone several centuries of natural selection

and selection by farmers.

To date sorghum has received relatively little attention in Africg.

However, this is likely to change fairly rapidly. Because of the pre-
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sent status of sorghum production, utilization, and marketing in Afric
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it is difficult to obtain accurate figures on yield, let alone estimatsg
losses due to specific diseases or even disease as a whole. Diseases
now cause in the neighborhood of 207 reductions in yield. As sorghum
culture becomes more intensive in the future, opportunity for disease
buildup will likely increase. Hopeliuily, trhis will be offset by si-
multaneous develspment of more disease control measures.
1. Foliar dissas=s

Practicaliy =il ihe pathogens listed (Table 1), with possibly the

exception of Helzir==zcsosrium rostratum, H. sorghicola, Xanthomonas

holicola and Psaui-~crnas syringae can be commonly found in most sorghuj
fields throughcut Arica. .Severe attacks by one or more leal disease
pathogens occur sgoralicelly in some years in some areas, particularly
where exceptignally hizh humidity prevails. However, leaf diseases
are generally not thought to be the most serious group of diseases on
sorghum. Gray leafl spot, anthracnose, and sooty stripe are considered
the most important leaf diseases in Africa below 1000 m elevation.
These diseases plus northern leaf blight are the most common at higher
elevations.

Many African sorghums show some resistance to leaf diseases, and
this may be one reason these diseases presently are of so little im-
portance. Introduced material is often completely defoliated. Rela~
tively low plant populations and separation of plants of the same
species through the practice of intercroppi .~ may also be factors
which restrict the development of leaf diseases.

2. Smuts and rust

=

All four smuts commonly associated with sorghum occur in Africa.
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Because relatively little seed is treated before planting, covered
smut can be serious and is the most common of the smut diseases on the
continent. Yield losses of over 50% repnm ~dly occur in soms fields
in some years, but average losses on the continent range from 3 to 7.
In dry areas witl: rainfall of less than 25 inches, long smut is the
next most serious Zicz=ase. However, this disease is not observed in
high rainfall ar:z:, Long smut rarely causes yield losses of over 104
within any given Iisid, although it is not uncommon to firnd all pan-
icles within a fizlZ infected. Head smut is generally more common in
wet than in very <-y areas. A high incidence is sometimes reported in
very localiusd situations. loose srut appears to be common, but never
severe. In Africa, both Hast and West, it is predominantly found on
tillers and not primary heads.

Little attention has been given to physiologic specialization.

Two new races of Sohacelotheca sorghi have been reported in S. Africa.

In several years of trials, Nigerian isolates have resemoled Race 4.
With S. cruenta, Nigerian isolates generally have a virulence pattern
similar to Race 2. The WNigerian races of S. reiliana do not resemble
the North American races.

Rust is of little consequence in Africa. Along the coasts in
Sudan and Tanzania a high incidence of rust sometimes occurs, but attagq
is generally laie and likely does not significantly reduce yield.
3. Downy milduws

It is surprising that these diseases are not more important in

Africa. Sclerospora graminicola is serious on pearl millet throughout

most of West and Central Africa, but not on sorghum. S. sorghi is the

k
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only downy mildew organism reported on sorghuir in Africa, ard it has
caused up to 4O% yield loss in isolated areas of both East and liest
Africa. However, average yield losses due to this disezse in Africa
probably do not, exceed 3%. Local varieties, at least in West Africa,
are generally Tairly susceptible to downy mildew.
L. Virus and mciznlasm

Sugarcans mcizic has been reported in East and South Africa, but
it generally is nc: considered serious on sorghum. There is little
definite evidencz “=r the presence of other virus diseases, and certaijy
aone to classify this group of diseases as important on sorghum.
5. Root and stalx rots

This area o sorghum pathology has received relativaly little
attention in Africa. Fusarium stalk rots are likely the most serious.
There are stalk and root rots which have not been descridbsd. They
oceur rather sporadically and are often, though not necessarily, asso-
ciated with drought stress. Charcoal rot is present in rost of the
drier areas of sorghum cultivation. Fields with over 75% yield loss
due to charcoal rot, occur in localized situations. A sheath rot
believed to be caused by F. moniliforme can lead to stalk rot and is
commonly found in rany parts of West Africa.
6. Head and seed diseases

In drier arcas, sorghums are usually of the photosersitive type,
which produce grain after the rains have stopped and humidity is low.
In these areas, there is generally little damage due to head and seed

molds. However, in more humid areas where sorghum frequently matures

under rainy conditions, head and seed molds can seriously reduce grain

11y
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quality. In such areas, the human population is generally not as com-
pletely dependent on sorghum for food, and a higher proportion of the

sorghum grain is used for brewing. Species of Alternaria, Curvularia,

Aspergillus, Fusarium and Phoma are the most common species found on

grain.

Ergot can bz s:ricus in localized areas in certain years in both
East and West Afrizz Tu® of minor importance in looking at entire
Africa.

7. Seedling blizzt

These appsar <o be of little consequence in Africa at present.
Farmers generailw zverplent and then adjust the stand by thinning.
Yeaker seedlings ere eiiminated during thinning.
8. Nematodes

Nematodes aouzar to be of little consequence, but these parasites
have not been studied in depth on sorghum in Africa.
9. Parasitic plants

Both Striga hermonthica and S. asiatica occur and severely reduce

sorghum yields. S. hermonthica is the predominant witchweed species

along the equator and areas north, whereas S. asiatica is most common
in the southern part or the continent. When classified as a disease,
witchweed causes the most serious disease problem in sorghum throughout

the continent.

Sorghum Diseases in India

In India, sorghum or 'Jowar' occupies 18.7 million hectares of

which less than 5 per cent is grown under irrigation. Yield during

the past 10 years has remained at about 500 kg/hectare in spite of the
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introduct ‘on of high yZelding varieties and hybrids over the last 8
years. E =2ver, these high yielding varieties cccupy only about 575 of
the 'Jowe.' under cultivation.

Many factors contributing to the low production include the lack
of timely rainfall, insdequate fertilization and improper crop manage-
ment. In areas under well distributed rainfall or under irrigaticn a
number of -iiseases rsduce yield. Diseases like sugary disease, ear
molds and (cwny milisw : -sumed seriovy proportions t.ith the cultiv:“ion
of high y.¢)ding verZizi1¢s and hybriis in India.
1. Fola. Diseases, rust and smuts

A nue.er of leaf spot diseases either alone or in combination leag
to direct or indirect loss in quantity and quality of grain and fodder
sorghum. All of them do not occur in all locations. In Southern and
parts of ¢ &tral India the damage by rust especially in juicy type:
of sorghum .3 considera’ le. It was ¢ timated that *e rust alone
could cont ute to a 1.:s of about 235 in grain yi... particularly
when the i~'zction starts before booi leaf stage.

Next “o rust, leaf blight is very important since it is wideSpreaJ
and a largc number of cultivars are susceptible to this disease. The
other leaf spot diseases of economic importance are anthracnose, gray
leaf spot, sooty stripe, and rough leaf spot.

There are four kinds of smuts attacking sorghum of which covered
kernel smut and loose smut cause considerable loss in both grain and
fodder sorszhum varieties. These smts are known to be present in all
sorghum growing areas in Indja. In Madhya Pradesh the covered kernel

smut _causes losses in grain yield varying from 5-30%. Also, it is
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esp::ially severe in Northern India on fodder sorghums.
2.  Downy mildey

Sorghum dowry mildew is becoming increasingly important partic-
ularly in South and Central parts of India both in grain and fodder
variziies, It 4 especially severe in years when continuous precip-
itat:ion occurs durins the early stage of the crop. During 1972-73 the
dise: 'z was wides:. :3d in parts of Mysore and T-mil Nadu whe - the
rain. ' was very :.rable for ¢ .sease Spread. A similar 5 "uation
prev: .ad in Andhrs Pradesh and rarts of Maharashtra during 1971-72,
In pa. s of Mysore tha situation is endemic in areas where there is
assursd rainfall during summer (kharif) and winter (rabi).

Among the released hybrids CSH-1 will develop up to 20% infection
wherez: CSH-2 and CSH-3 are moderately resistant with infecti .n up to
5%. F3H-2 is moderctely susceptible occasionally manifesting 3% in-
fectic: . Among the ;brids under advanced yield “rails, test:! under
field ¢.nditions, nosnz are completely free from downy mildew,

Crazy-top of sorghum, was first observed in India at Coimbatore
during October, 1970, and later in April, 1971, at Hyderabad. Tt is
possible that the disease is also prevalent in other parts of the
country,

3. Head and seed diseases

Another ma jor problem in sorghum is Sugary disease which was first
recorded from India in 1917 on local sorghums. In view of the nature
of infection which oceurs only through stigma or piercing the ovary

wall, direct control methods with fungicides has limitations. This

fungus has become especially severe in areas, where sorghum is grown
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during comparatively cooler months with high humidity coinciding v :h
flowering especially in seced production plots where susceptible mz - =
steriles are used. The infection can take place either prior to fer-
tilization or 2 to 3 days after the ovaries are fertilized.

Head molds cause a great concern in parts of Maharashtra, Andara
Pradesh, Mysore and part of Tamil Nadu where delayed monsoon favors

moldy grains. A large nusrer of saprop-itic and a le:ssr number of

2arasitic oo :indsms are a .ciated with :ad molds. Y. :y are respi

| sible both for reduction in market value of the grain as

well as poor germination a:id preemergence death. It is also possit
that some of the mold infection might lead to the presence of harmful
mycotoxins. Most of the popular hybrids and varieties under cultiva-
tion are not free from mol:ls.

Scrghur Diseases in North Amerdica

More th 2 80% of the : 'rghum in the United States is grown as
.dwarf grain iypes on the s_ui-arid plains of Texas, Kansas, Nebraska
and Oklahoma. While the average production from these areas is about
5,000 kg/hectare, many fields under irrigation will exceed 10,000 kg/
hectare. Dramatic advances in grain sorghum production have resulted
from the development of high yielding dwarf hybrids. This fact has
also contributed to fhe typical disease patterns in North America.
1. Foliar diseases

Along the Gulf Coast and in Northern Mexico, nearly all of the

common foliar pathogens appear each year. Other than anthracnose

during the summer along the Gulf Coast and Helminthosporium blight in

Bastern Mexico during the winter months, these diseases have little

10
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known a’fect on yield. Gray leaf spot and bacterial stripe will commorfly

develop in all sorgh:m growing areas, whereas zonate leaf spot developﬁ
only in the warmer r:gions and sooty stripe and Helminthosporium blight
generally develop merz commonly in the cooler regions. As expected
the severity of these diseases increase during wet years and in areas
with high sorghum residues.
2. Rust and smuts

Rus? is kncwn t: t2 damaging <uring winter months in Mevico and td
fall cro.s of sorgr:s in Southwes:t. rn Texas. S nce it develnps slowly
and unde. relatively wool conditions, it does not cause measurable
yield losses. Of the four smts of sorghum, only head smut has remainé
as a menacing disease. During the late 1950's head smut caused grave
losses in several groving regions. These early hybrids were replaced
by resistant ones and by 1968, a new population of smut developed that

forced iiiroduction of other sourcesnf genetic resistance. During 1974

and 1973, buildup of ; % new races cf Spaceloth' -2 reiliana h:s occurrdd.

The kern2l smuts, pro:ibly because nearly all planting seed is treated
are virtually non-existent. Occasionally, a field of "red top cane”,
grown from a farmer maintained seed lot of a sweet sorgo, will have a
high incidence of covered kernel smut.
3. Downy mildews

Both crazy top and sorzhum downy mildew have caused damage to gra:
sorghum in South Texas. During the past 10 years, sorghum downy milde:
has spread throughout this area and probably accounted for all time
high losses during 1973. Many fields with 80% of the plants systemical

infected were common. Sclerophthora macrospora infects plants in an

d

B¢l

1y

occasional field following flooding. While important to
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those growers with damaged plants, it is relatively unimportant econ-
omically.
L. Viruses

Of the virus diseases, only maize dwarf mosaic (MDM) is widely

prevalent and damaging. In 1967, the MDM spread across the great plaips

for the first time and substantially contributed to a rapid conversion
from very suscaztible to MDM tolerant hybrids. Late infection by Maize
dwarf mosaic \/rus is reported 30 enhance or (s have caused r:l.:ced
seed size "sma:l seed" in sorphum. The other Jirus and mycop. .3ms
reported in s:rghum are presently economicall: insignificant.

5. Root and stalk rots

Milo disease caused by Periconia circinata, nearly destroyed the

young sorghum industry in the U.S. until resivitant varieties were
developed. Ci.ircoal rot and the similar Fusarium stalk rot have gen-
erally been cc sidered the moc- damaging disee.:s of North Ame:ican
grain sorghum. During the pac: two years, a n.ily observed Pyiaium
root rot appears to be increasing in severity and may become yst
another threatening disease.
6. Head and seed diseases

Naked sorghum heads are subject to damages by common seed infest-
ing and infecting fuhgi under con&itions virutally identical with thosé¢
found in Africa and India. These diseases can cause major losses
particularly during prolonged rainy weather following grain maturity.
In the principal sorghum growing region of North America we normally

anticipate favorable weather for sorghum harvest; however in three of

the past nine years, both head blight and seed mold were prevalent.

12
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7. Seedling blight

Seedling blight, damping off and other seedling diseases rerely
affect production based onobservations in Texas. Even with fairly higl
stand losses, because of Pythium root rot during cool wet springs or

Cercosmora sorghi infaction of seedlings, the remaining plants compen-

sate for those lost.
8. Ne--%odes

Nc.-:todes oceur ¢ sorghum in “amaging popul=iions, and on : few
sites yield increasss have been obzarved following nematocide ticat-
ment. However it is fair to say that nematodes are not generally dam-
aging to sorghum in North America.

9. Parasitic plants

Parasitic plants zure not known to affect sorghum in the maj.r
growing region of Nort™: America.

Ma_ - differences .mong diseac.s between the temperates and “ropis
are few. Long smut occurs in Asia and West Africa. While the dicease
is relatively insignificant in the tropics, we wonder what it could
do in the temperates? Covered kernel smt ranks as a major disease
in both India and many parts of Africa, yet it has been virtually
eliminated from North America, almost exclusively, because of the
practice of seed treatment.

The sugarcane mosic virus diseases occur throughout th~ world in
sorghum. In both Austiralia and North America serious losses by strain
of these viruses are comm~n. The intensification of damage by maize

dwarf mosaic virus at cool temperatures probably accounts for it and

<

related strains to be more serious in the' temperate regions.

13



Witchioed (Striga spp.) in so far as sorghum is concerned, caus?s
a major dicease only in the tropics. Considerable research on control
of these pathogens is needed. Another disease, limited as of yet to
the tropical regions of Asia and Africa is sugary disease (Sphacelia
sorghi). Recent observations suggest that there are highly specific
interactions amcng sorghum genotypes both in sterile and normal
cytoplasm .‘cr susceptibility to this dise-=se, although, it was once
believed tc z2 serious on' . on the steril: sorghums.

In th warmer, semi~: id regions of -he world sorg.m has had
surprisingly few disease problems. Those of consequence follow the
normally anticipated soil-seed or vector borne pathogens. In these
drier regions air and water borne pathogens are only potential hazards

Certain diseases appear to be common to most regions. These
include the stalk rots, virus diseases and some foliage diseases.

Seed 1.51ds, head bli. 35 and relatec weathering at times plague
sorghum witain all regioni.. Early monsoo:s in Andhra Fradesh and
Mysore, India, summer rains in Texas or cool wet autumns on the Great
Plains at times reduce seed quality, test weight and yields.

Of the foliage diseases perhaps rust, Helminthosporium blight,

gray leaf spot, sooty stripe and rough spot cause minor yield losses.
Although the tropical and semi-tropical winters both rust, Puccinia

purpurea and Helminthosporium blight (H. turcicum) appear to cause

considerable yield losses. H. turcicum has the potential to become a
nsouthern corn leaf blight'" of sorghum in any region of the world.
In a report filed from India, during 1972, sorghum production

losses caused by sorghum downy mildew (Sclerospora sorghi) are con~
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tributing to famine. Sorghum downy mildew, of the three downy i:ildews
of significar.ce to sorghum, occurs in both tempsrate and tropic:l

regions. Sorghum downy mildew, however is not importai. in the tropic
highlands. Crazy top downy mildew occurs in all temperate, sub-tropic
and tropical regions but generally the disease is of minor importance.

During the pest 10 years, hybrid seed production of sorghum devel

oped during -z 1950's has sprzad throughout the world. It
appears to us 12% w#ith the intvoduction of dwarf high yielding  bridg
epidemic dis- =& cycles simila: to those in Nor-n America will o .

their way to isia and Africa. This simply means that with the i:creas
production, more uniformity in host populations, yield losses can be
more easily assessed and witnessed.

Even today, most, if not all sorghum hybrids in the U.S. utilize
the original sources of cytoplasmic male sterility. Furthermore, it
is estimated -hat nearly 705 of fhe sorghum grown derived their 7ol-
lenator pare:.:s (male source) irom the same Or closely related s:lectd
of yellow endosperm lines. Consequently we find ourselves in an un-

usually vulnsrable situation. Recognition of this problem has also

stimilated additional efforts toward detecting new sources of resistang

to0 diseases.

Disease resistance characters of sorghums by type and from regiong,

have been suggested by several workers. For example, many of the

Caudatums possess high levels of foliar disease resistance as do many

of the Zerazeras from Fas* Africa. Others have noted that sorghum 1in#s

from South Africa (Cafforus) have a higher frequency of downy mildew

resistance than those from other areas.

15
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In 1957, the assembly of a world collection of sorghums was
initiated in India. The world collection of about 1,500 entries was
evaluated for disea. 2 reactions in India, Africa and now in part in th
United States. Data on reactions of each world collection entry for
several diseases has been summarized in India and Africa.

However in the U.S. we are unable to evaluate the exotic sorghum
because they fail tc flower under our long days. Consequently, an-
other vital step in ‘"2 utilization of sorghum ger: plasm was initiate
in 16 !. The Texas  -icultural Exp:riment Statio: along with tha
United States Depar: :nt of Agriculiure began seleciively converting
many sorghums withir the world collection to early maturity, long day
dwarf types. In the process of conversion selected groups of sorghunm
lines with superior resistance to varioué diseases are being found.

During the past two years several hundred exobiic lines evaluzted
as possessing multi-iisease resistance in India, were grown in South
Texas, U.S.A. In a :latively high frequency (nea:’.y 15%) these cime
sorghum entries reac .d similarly in Texas. Previc:sly non-evaluaied
sorghums recently added to the world collection, had a lower frequency
of multi-disease-resistant lines (%), 1In these and other trials,
such as the International All-Disease Nursery, the International Sorgh
Virus Nursery, the Uniform Head Smut Nursery, and the International
Downy Mildew Nursery'— all recently initiated, suggest that improvemen
in levels of disease resistance for sorghum can be achieved through

cooperative international programs.
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Table 1. The relative prevaleucea) and impurr:uccb) of sorghum discases of the world.

Disease Temperate Sub-tropical Tropical Highland Tronical lowland
1000+M Winter lommer
1000(=)¥ 2030(=)M
(Outside (Within (Within 23.15° lac.)
34° lat.) 34° lat.)
1 Foliar diseases
Leaf blight (Helminthosporium
turcicum) + 2 +H 1 +H 2 ++H 3 ++ 1
Target leaf spot (H. sorghicola) -0 +1 +1 + 1
Anthracnose (Colletotrichum gramincola) + 1 2 ++ 2
Grey leaf spot (Cercospora sorghi) + 1 +++ 2 i+ 2 ++ 3 “+++ 2
Zonate leaf spot {Gloeocercospora sorghi) - 0 +H+ 2 + I —+ 2
Sooty stripe (Ramulispora sorghi) + 2 ++ 2 -2 ++ 3
Rough spot (Ascochyta sorphina) -0 +H+ 2 -0 =+ 2
Leaf spot (Ramulispora sorghicola) -0 + 1 -0 + 1
Leaf spot (Phoma insidiosa) + 1 + 1 -0 ++ 1
Bacterial leaf stripe (Pseudomonas
andropogoni) ++ 2 ++ 2 ++ 1 + 1 +1
Bacterial leaf streak (Xanthomonas
holcicola) + 1 + 1 + C +
Bacterial leaf spot (Pseudomonas syringae)+ 1 + + 2 + 0 +
II Smuts and rusts
Head smut (Sphacelotheca reiliana) + 2 ++ 3 4+ 2 + 1 ++ 2
Loose smut (Sphacelotheca cruenta) + 1 + 2 + 1 + 0
Covered smut (Sphacelotheca sorghi) + 1 + 1 ++ 3 5 = 2
Long smut (Tolypusporium ehrenbergii) -0 -0 + 1
Loose smut (Sphacelotheca helei) + 1 + 2 + 1 + 2 + 1
Rust (Puccinia purpurea) + 1 + 2 ++ 2 +++ 3 + 1




Page 2. Table 1.

The relative prevalence and importance of sorghum diseases of. the world.

Disease

Temperate Sub-tropical Tropical Highland Tropis:l Zawvwland
1600+ Wintar Sumnmer
1000 (=)X 1000(-)M
(Outside (Within (Within 23.15° lat.)
34° lat.) 34° lat.)
111 Downy mildews
Sorghum (Sclerospora sorghi) ++ 2 +H 3 +1 ++ 2 +++ 3
Graminicola (S. graminicola) +1 + 1 ? + 1
Philippine (S. philippinensis) -0 -0 -0 + 0
Sugarcane (S. sacchari) -0 -0 -0
Crazy top (Sclerophthora macrospora) ++ 2 ++ 2 + 1
IV  Virus and tlycoplasm
Maize dwarf mosaic ++ 3 +++ 3 -0
Sugarcane mosaic (s) + 1 ++ 2 + 1
Corn stunt + 1 + 1 -0
Brome grass mosaic +1 + 1 -0
Cucumber mosaic + 1 + 1 -0
\Y Stalk rots and root rots
Fusarium stalk rot +H 2 ++ 3 + 2
Charcoal rot +H 2 +++ 3 + 2
Red rot (anthracnose) ++ 2 +H 3 + 1 + 1 ++- 2
Rhizoctonia stalk rot + 1 + 1 + 1
Milo disease +1 +1 -0
Pokkah-bong + ++ 2 + 1 4+ 3 + 1
Pink root 1 + 1 -9
Pythium root rot ++ 2 +H+ 3 ?
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Disease Temperate Sub-tropical Tropical Highland Tropical Lowland
1000+M Wintar sSummer
1000{=)% ZJ002(-)M
(Outside (Within (Within 23.15° lat.)
34° lat.) - 34° lat.)
V1l Head and seed diseases
Head blight (seed mold) + 2 +H+ 3 ++ 2 ++ 3 ++ 2
Weak neck + 1 + -0
Sugary disease (Sphacelia sorghi) =— 0 -0 2
VII Seadling blight
(Species of Pythium, Fusarium,
Rhizoctonia & Helminthosporium) +1 + 2 + 1 + 1 ++ 1
VIII Nematodes
Pratylenchus spp. + 1 +H 2 ?
Meloidogyne spp. +1 + ?
X Parasitic plants
Witchweed (Striga asiatica, S. + 1 + 1 + 3
hernonthica) + 3 3
a) Prevalence: - Not reported present b) Importance: O Causing no loss

+ Occasionally present
++ Commonly present
+++ Generally found on most
plants in most fields.

1 Minor imnoriance

2 Moderate importan

3 Representing a no
at times to cro



