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13 the other major cereals. In North America (Mexico and the United 

14 States), with approximately 45% of the world's production of grain 
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1 World production of grain sorghum is summarized as follows:
 

2
 

Production Production trens
3 Region 	 Area 

(1000 (1000 metric in the
 

last 15 years
tons)
hectares)
4 


388 increasing
Europe 	 126 
17706 increasing
North America 5565 

6951 increasing slowl::
3L386 	 Latin America 2307 no change
Near 7ast 	 1684 f04l5 slight increase7 Far1' .t 19L17 


no change
7148 	 5805Afric 

572 increasing397
8 	 Ocea& 

(u,O yearbook of production 1970)
44,196,000
World Total 


Production increases for grain sorghum are probable. For example,
 

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

32 5.6 million ha whereas in the Far East 10 million metric tons are pro­

13 duced from 19 million ha. If the Far Eastern production per ha equal) 

14 that c-' North America, the area devoted to sorghum in the Far East 

15" 	per cent more -rain than is produced in thewould p.roduce about 

16 	world today. The potential for grain sorghum in South America, part­

icularly in Brazil, could increase the grain sorghum production by ten
17 


18 of millions of metric tons.
 

19 A direct comparison of sorghum diseases between the temperate zon
 

and the tropics is difficult. The cultural practices are different.
 

In East and West Africa and parts of Asia farmers keep different 
var­

21 


22 ieties for their personal use, many keeping their own seed stocks for
 

generations as compared with the commercially processed high yielding
23 


24 hybrid seed developed for growers farms in North America.
 

In the temperate zones a determinant early maturing sorghum is
 

26 j P . whi I npnr'l W ;'1! tys nr-f snorg'nm ;rp fmnind jn Africa. 
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1 In Africa and India, sorghums are growm as dual or multi-purpose
 

2 crops whereas in the U. S. sorghums are generally developed for a spe­

3 cific purpose i.e. grain, forage, fodder, sugar, broom making, etc.
 

The pathogens and diseases of sorghum are summarized by latitude ele­

vation and croppin season in Table 1. Because of these differences
 

6 we have prepared statements on sorghuam disease situations by major 

7 cultivation areas of .he world before making further comparisons. 

8 Sorahum Diseases in Africa
 

9 An insight -'-_to sorghum production, utilization, and marketing 

in Africa is useful in gaining an understanding of the disease situati n.
 

3- Practically all sorghum produced Ln Africa, aside from South Africa
 

12 and parts of the Sudan, is grown by subsistence farmers for human food
 

13 Extremely little modern technology is used in production and utilizati n.
 

14 Fertilizers, improved varieties, high plant populations, chemical con­

trol of weeds, insects, and diseases, and mechanization beyond the hoe 

16 cutlass, and a stick or mortar and pestle for threshing, are practica y 

17 unknown. Markets for grain are often limited to the immediate area of 

18 production. Sorghum is often grown as a mixed crop with other crops
 

19 such as pearl millet, peanuts, or grain legumes. Several types of
 

sorghum are often interplanted within the same field. Varieties used
 

21 are generally tall, usually photoperiod sensitive, and relatively low
 

22 yielding. They have undergone several centuries of natural selection
 

23 and selection by farmers.
 

24 To date sorghum has received relatively little attention in Afric,
 

However, this is likely to change fairly rapidly. Because of the pre­

26 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 estimat
 

losses due to specific diseases or even disease as a whole. Diseases
 

now cause in the neighborhood of 2% reductions in yield. As sorghum
 

culture becomes more intensive in the future, opportunity for disease
 

buildup waill likely incre.ise. Hope-ly, this will be offset by si­

multaneous d-vel:..en 
o f more disease control measures.
 

1. 	Foliar diseases
 

Practically al- the -athogens listed (Table 1), with possibly the 

exception of HeL--hcszorium rostratum, 1. sorghicola, Xanthomonas 

holicola and Pseu>.cnas syringae can be commonly found in most sorghu 

fields throuhcut ~ca. Severe attacks by one or more leaf disease 

pathogens occur snTrar-ca*iy ir,sane years in some areas, particularly 

where exceptionally, hijh humdity prevails. However, leaf diseases 

are generally not thought to be the most serious group of diseases on 

sorghum. Gray leaf 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-


Introduced material is often completely defoliated. Rela­portance. 


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 50ro repn-f dly occur in some fields 

in some years, but average losses on the continent range from 3 to 72%.
 

In dry areas withu rainfall of less than 25 inches, long srmt is the 

next 	most serious di-ease. However, this disease is not observed in 

high 	rainfall ar. Long smut rarely causes yield losses of over 1011 

within any given field, although it is not uncommon to find all pan­

icles 	within a f infected. Head smut is generally more common in 

wet 	than in very dry areas. A high incidence is sometimes reported in 

very 	localiz aons Loose start appears to be comm.mon, but never 

severe. In Africa, both East and West, it is predominantly found on 

tillers and not riMary heads.
 

Little attention haz been given to physiologic specialization.
 

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

In several years of trials, Nigerian isolates have resembled Race 4. 

With 	S. cruenta, Nigerian isolates generally have a virulence pattern 

similar to Race 2. The Nigerian 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 atta k 

is generally la'e and 'Likely does not significantly reduce yield. 

3. 	 Downy mildo.ws 

It.is surprising that these diseases are not more important in 

Africa. Sclerospora gramirdicola is serious on pearl millet throughout 

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

http:mildo.ws


only downy mildew organism reported on sorghum in Africa, ard t 

2 caused up to 4qO yield loss in isolated areas of both East axnd est 

3 Africa. However, average yield losses due to this disease iLn Africa 

4 probably do not exceed 3%. Local varieties, at least in West Africa, 

5 are generally fair susceptible to downy mildew. 

6 4. Virus and c.am 

7 Sugarcane resae has been reported in East and South Africa, but
 

8 it generally is -::t considered serious on sorghum. There is little
 

definite evidence -:;r the presence of other virus diseases, and certai ,ly
9 

iC none to classify group of diseases as important on sorghum.
*'his 


11 5. Root and stalk rots 

12 This area c:' sorghum pathology has received relatiely little 

13 	attention in Africa. Fuisarium stalk rots are likely the most serious. 

There are stalk and root rots which have not been described. They14 


15 occur rather sporadically and are often, though not necessarily, asso­

16 ciated with drought stress. Charcoal rot is present in most of the
 

17 	drier areas of sorghum cultivation. Fields with over 75% yield loss
 

due to charcoal rot, occur in localized situations. A sheath rot
18 

19 believed to be caused by F. moniliforme can lead to stalk rot and is 

20 commonly found in r-:any parts of West Africa. 

21 	6. Head and seed diseases
 

In drier areas, sorghums are usually of the photosensitive type,
22 


which produce grain after the rains have stopped and humidity is low.
23 


24 In these areas, there is generally little damage due to head and seed
 

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


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



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

quality. In such areas, the human population is generally not as corn­

pletely dependent on sorghum for food, and a higher proportion of the 

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

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

grain.
 

Ergot can be in localized areas in certain years in both 

East and West A t cf -inor importance in looking at entire 

Africa. 

7. 	 Seedling bligh 

These appea=r --o be of little consequence in Africa at present. 

-
Farmers gene-ra '......pan- and then adjust the stand by thinning. 

Weaker seedli: gs ar e.ir,--ated during thinning. 

8. 	Nematodes
 

Nematodes aotear 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 of the continent. When classified as a disease, 

-witchweedcauses 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
 

irrigation. Yield duringwhich less than 5 per cent is grown under 

the past 10 years has remained at about 500 kg/hectare in spite of the 



1 introduct n of high yielding varieties and hybrids over the last 8 

2 years. E ver, these high yielding varieties occupy only about , of 

3 the 'Jowa.' under cultivation. 

4 Many factors contributing to the low production include the lack 

5 of timely rainfall, inadequate fertilization and improper crop manage­

6 ment. In areas under well distributed rainfall or under irrigation a 

7 number of liseases rduce yield. Diseases like sugary disease, ear 

'3 molds and ,C,%;ny rldew : 3--umed seriov, proportions _,ith the culti-: ';io 

) of high y., -_ and hybr_,i inirg vaie t - , India. 

2.0 1. Fola. Diseases, r'-st and smuts 

11 A nu:.. zr of leaf spot diseases either alone or in combination lea 

12 to direct or indirect loss in quantity and quality of grain and fodder 

13 sorghum. All of them do not occur in all locations. In Southern and 

P1 parts of C 6ral India the damage by rust especially in juicy type.. 

15 of sorghu .3 considera. 'e. It was c timated that +-e rust alone 

?::" could cont jute to a 1. .s of about 2Si in grain yi parti.zularly
 

-7 when the i-uction starts before boo. leaf stage.
 

18 Next to rust, leaf blight is very important since it is widesprea(
 

19 and a large number of cultivars are susceptible to this disease. The
 

20 other leaf spot diseases of economic importance are anthracnose, gray
 

21 leaf spot, sooty stripe, and rough leaf spot.
 

22 There are four kinds of smuts attacking sorghum of which covered
 

23 kernel smut and loose smut cause considerable loss in both grain and
 

24 fodder sor3hum varieties. These smuts are known to be present in all
 

25 sorghum growing areas in India. In Madhya Pradesh the covered kernel
 

26 smut causes losses in grain yield varying from 5-3Y,. Also, it is
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esp-"x.ially severe in Northern India on fodder sorghums.
 

2 2. 
Downy mildewa 

3 Sorghum downy mildew is becoming increasingly important partic­
4 ularly in South and Central parts of India both in grain and fodder 
5 varieties. It i 
especially severe in years when continuous precip­
6 itatf-on occurs du-* the early stage of the crop. During 1772-73 the 
7 dis - was wides..} _d 2n parts o'. Mysore and T-mil Nadu whe the 
8 rain.. .was ve_ ':.'.:rable for ci5sease spread. A similar s-uation 
9 prev.: .ed in Andhra Pradesh and parts of Maharashtra during 1971-72. 

10 In pa. :s of Mysore tha situation is endemic in areas where there is
 
11 assured rainfall during summer (kharif) and winter (rabi).

12 
 Among the released hybrids CSH-l will develop up to 20% ifrection
 
13 
wherea- CSH-2 and CSH-3 are moderately resistant with infecti 
n up to

14 5%. FPS1-2 is moderately susceptible occasionally manifesting 13% in­
13 fectic-. Among the 
 ybrids under *.dvanced yield '-rails,test-It under
 
ka field -.:iditions, 
none are completely free from downy mildew.
 
17 
 Crazy-top of sorghum, was first observed in India at Coimbatore
 
18 
during October, 1970, and later in April, 1971, at Hyderabad. 
It is
 
19 
possible that the disease is also prevalent in other parts of the
 

20 country.
 

21 3. 
Head and seed diseases
 
22 
 Another major problem in sorghum is sugary disease which was firs

23 
recorded from India in 1917 on local sorghums. 
In view of the nature
 
24 of infection which occurs only through stigma or piercing the ovary

25 
wall, direct control methods with fungicides has limitations. 
This
 
26 fungus has become especially severe in areas.where sorghum is grown
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1 during comparatively cooler months with high humidity coinciding ,.;,h 

2 flowering especially in seed production plots where susceptible ma 

3 steriles are used. The infection can take place either prior to fer­

4 tilization or 2 to 3 days after the ovaries are fertilized. 

5 Head molds cause a great concern in parts of Maharashtra, Andhra 

6 Pradesh, Mysore and part of Tamil Nadu where delayed monsoon favors 

7 moldy grains. A large niumor of saprop'-,+ic and a le: ier number of' 

-,arasitic o- raLisms are a -ciated with ad molds. 'j.;y are resp 

sible both f'or reduction -in market value of the grain as 

10 well as poor germination aid preemergence death. It i3 also possib 

11 that some of the mold infection might lead to the presence of harmful 

12 mycotoxins. Most of the popular hybrids and varieties under cultiva­

13 tion are not free from mols. 

3*1I Sorghum Diseases in North America 

More th a 80 of the rghum in the United States is grown as 

16 'dwarf grain types on the s...:-arid plain3 of Texas, Kansas, Nebraska 

17 and Oklahoma. While the average production from these areas is about 

18 5,000 kg/hectare, many fields under irrigation will exceed 10,000 kg/ 

19 hectare. Dramatic advances in grain sorghum production have resulted
 

20 from the development of high yielding dwarf hybrids. This fact has
 

21 also contributed to the typical disease patterns in North America.
 

22 1. Foliar diseases
 

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

24 common foliar pathogens appear each year. Other than anthracnose
 

25 during the summer along the Gulf Coast and Helminthosporium blight in
 

26 Eastern Mexico during the vinter months, these diseases have little
 



1 known a-'fect on yield. Gray leaf spot and bacterial stripe will commor ly 

2 develop in all sorghmn growing areas, whereas zonate leaf spot developE 

3 only in the warmer r:gions and sooty stripe and Helminthosporium blight 

4 generally develop more commonly in the cooler regions. As expected 

5 the severity of these diseases increase during wet years and in areas 

6 with high sorghum re-idues. 

7 2. Rust and smuts 

8 Rut is known t: e damaging i urinv winter months in Me-1.co and tc 

9 fall cr.;. 3 of sorgb-: _-i Southwest .'n Texas. Snce it deve1,-',s slowly 

10 and unde_' relatively ,ool conditions, it does not cause measurable 

11 yield losses. Of the four smuts of sorghum, only head smut has remainfd 

12 as a menacing disease. During the late 1950's head smut caused grave
 

13 losses in several growving regions. These early hybrids were replaced
 

14 by resistant ones and by 1968, a new population of smut developed that 

15 forced ii.)roduction of other sourcesrf genetic resistance. During 197" 

16 and 1973, buildup of ., " new races cf Spaceloth- -a reiliana hs occurred. 

17 The kerne'L smuts, probably because nearly all planting seed is treated 

18 are virtually non-existent. Occasionally, a field of "red top cane", 

19 grown from a farmer maintained seed lot of a sweet sorgo, will have a 

20 high incidence of covered kernel smut. 

21 3. Downy mildews 

22 Both crazy top and sorhum downy mildew have caused damage to grai 

23 sorghum in South Texas. During the past 10 years, sorghum downy mildew 

24 has spread throughout this area and probably accounted for all time 

25 high losses during 1973. Many fields with 80% of the plants systemica" [y 

26 infected were common. Sclerophthora macrospora infects plants in an
ofi f
 
occasional field following flooding. While important to 



5 

10 

15 

20 

25 

12 

1 those growers with damaged plants, it is relatively unimportant econ­

2 omically.
 

3 4. Viruses 

4Of the virus diseases, only maize dwarf mosaic (MDM) is widely 

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

6 for the first time and substantially contributed to a rapid conversion 

7 from very susc *ptible to MDM tolerant hybrids. Late infection by Maize 

dwarf mosaic v/rus is reporteL 1o enhance or L have caused r >ced
 

9 seed size "sr.-l seed" in sor2qium. The other iirus and mycopi' .3ms
 

reported in srghun are presently economicall- insignificant.
 

11 5. Root and stalk rots 

12 Milo disease caused by Periconia circinata, nearly destroyed the
 

13 young sorghum industry in the U.S. until residr,ant varieties were
 

14 developed. Charcoal rot and the similar Fusarium stalk rot have gen­

1-, erally been cc ,idered the mos damaging diseL. s of North Amei-_can
 

grain sorghum. During the pa-' two years, a nwly observed Pyium 

17 root rot appears to be increasing in severity and may become yet 

18 another threatening disease. 

19 6. Head and seed diseases
 

Naked sorghum heads are subject to damages by common seed infest­

21 ing and infecting fungi under conditions virutally identical with thosi 

22 found in Africa and India. These diseases can cause major losses 

23 particularly during prolonged rainy weather following grain maturity. 

24 In the principal sorghum growing region of North America we normally 

anticipate favorable weather for sorghum harvest; however in three of 

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

Seedling blight, damping off and other seedling diseases rarely
 

affect production based onobservations in Texas. Even with fairly hig
 

stand losses, because of Pythium root rot during cool wet spring3 or
 

Cercosrora sorzhi -_n'ection of seedlings, the remaining plants compen­

sate for those lost.
 

8. 	Ne--todes 

Nc:-todes occu' :n sorghum in lamaging populations, and on . few 

sites yield increases have been observed following nematocide ti3:!at.-


However it is fair to say that nematodes are not generally dam­ment. 


aging to sorghum in North America.
 

9. 	Parasitic plants 

Pa-,asitic plants ure not known,to affect sorghum in the maj.or 

growing 1-rgion of Nort': America. 

sMal - dit'ference. >rnong disea-- , between the tomperates and Iropi 

are few. Long smut occurs in Asia and West Africa. While the disease 

is relatively insignificant in the tropics, we wonder what it could
 

do in the temperates? Covered kernel smut 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 tho world in 

sorghum. In both Australia 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.
 



1 Witch, ;ed (Strig. spp.) in so far as sorghum is concerned, caus-s 

2 a major dibease only in the tropics. Considerable research on control
 

3 of these pathogens is needed. Another disease, limited as of yet to
 

4 the tropical regions of Asia and Africa is sugary disease (Spfhacelii 

5 sorghi). Recent observations suggest that there are highly specific 

6 interactions amcng sorghum genotypes both in sterile and normal 

7 cytoplasm .'::r susceptibil:.thy to this disense, although, it was once 

believed tc .;e serious on' - on the steri]:; sorghums. 

9 In th warmer, semi-. -id regions of 'he world sorg.-um has had 

10 surprisingly few disease problems. Those follow theof consequence 

11 normally anticipated soil-seed or vector borne pathogens. In these 

12 drier regions air and water borne pathogens are only potential hazards 

13 Certain diseases appear to be common to most regions. These 

14 include the stalk rots, vrus diseases and some foliage diseases. 

.5 Seed r lds, head bli, .-s and related weathering at times plague 

6 sorghum wit1in all region,. Early monsooii, in Andhra Pradesh and 

17 Mysore, India, summer rains in Texas or cool wet autumns on the Great
 

18 Plains at times reduce seed quality, test weight and yields.
 

19 Of the foliage diseases perhaps rust, Helminthosporium blight, 

gray leaf spot, sooty stripe and rough spot cause minor yield losses,
20 


21 Although the tropical and semi-tropical winters both rust, Puccinia 

22 purpurea and Helminthosoorium blight (Hi.turcicum) appear to cause 

yield losses. H. turcicum has the potential to become a23 considerable 


24 "southern corn leaf blight" of sorghum in any region of the world.
 

In a report filed from India, during 1972, sorghum production
25 

losses caused by sorghum downy mildew (Slerospora sorghi) are con­26 
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of 	the three downy i.ildews 
1 tributing to famine. Sorghum downy mildew, 

to occurs both temperate and tropic-:!
2 	 of significa.Ze sorghum, in 

however is not importa in the ropic l 
3 regions. Sorghum downy mildew, 

Crazy top downy mildew occurs in all temperate, sub-tropic 1 
4 	highlands. 


and tropical regions but generally the 
disease is of minor importance.
 

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

6 

throughout the world. It 
7 	 oped during 0,950's has spread 

high yielding brid;,
to 	u haz with the int:oduction of dwarf8 appears 


will ../
those in Nor'.°ii America e simila_" to9 epidemic dis. - cycles 


This simply mean5 that with the i:-creas 
d
 

their way to Asia and Africa. 


can be
 
production, more uniformity in host 

populations, yield losses 

11 


more easily assessed and witnessed.
12 


Even today, most, if not all sorghum 
hybrids in the U.S. utilize
 

13 

Furthermore, it
 

the original sources of cytoplasmic 
male sterility.


14 
:-ol­

the sorghum gro;n derived their 
is 	 estimated '>at nearly 70 of 

lenator pare>.Ls (male source) from the same or closely 
related zlecti ns
 

16 


we 	 find ourselves in an un-
Consequently

17 	 of yellow endosperm lines. 

usually vulnerable situation. 
Recognition of this problem has 

also
 
18 


19 	stimulated additional efforts toward 
detecting new sources of resistan 

e
 

to 	diseases.
 

Disease resistance characters of sorghums 
by type and from region
 

-~l 

For example, many of the
 

have been suggested by several 
workers. 


22 


Caudatums possess high levels 
of foliar disease resistance 

as do many
 

23 


Others have noted that sorghum 
lin s
 

24 of the Zerazeras from Eas 
, Africa. 


from South Africa (Cafforus) 
have a higher frequency of 

downy mildew
 

26 	resistance than those 
from other areas.
 

http:pare>.Ls
http:significa.Ze
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In 1957, the assembly of a world collection of sorghums was
 

initialed in India. The world collection of about 4,500 entries -..
as
 

in India, Africa a:id now in part in thevaluated for disea. : reactions 

United States. Data on reactions of each world collection entry for
 

several diseases has been summarized in India and Africa.
 

we are unable to evaluate the exotic sorghum
However in the U.S. 


Consequently, an­because they fail tc flower under our long days. 


plasm was initiate'-.e utilization of sorghum ger:.-
other vital step in 

in 19 3. The Texas ,icultural Expe-riment Statio:: along with th 

United States DeparL :nt of Agriculture began selecoively convert:'-g 

many sorghums within the world collection to early maturity, 
long day
 

dwarf types. In the process of conversion selected groups of sorghum. 

are being found.lines with superior resistance to various diseases 

Daring the past years exotic evaluatedlinestwo several hundred 

multi- -isease resistance in India, wE:e grown in South 
as possessing 

(nea:',y 15%) these cxmeTexas, U.S.A. In a .!atively high frequency 

Texas. Previc u3ly non-evaluatedsorghum entries reac .d similarly in 

sorghums recently added to the world collection, had a lower frequency
 

(4%). In these and other trials,of multi-disease-resistant lines 

such as the International All-Disease Nursery, the International Sorghun
 

Nursery, the Uniform Head Smut Nursery, and the InternationalVirus 

Downy Mildew Nursery - all recently initiated, suggest that improvemen 

in levels of disease resistance for sorghum can be achieved 
through
 

cooperative international programs.
 



a) 	 b) world.Table 1. The relative prevalence and ii,.lP r:o . .- of sorghum diseases of the 

Temperate Sub-tropical Tropical Highland Tronical l.awland
Disease 


zuniner1000+M Winter 
1000(-)x :M)D0(-)M 

(Within 23.150 lat.)
(Outside (Within 
340 lat.) 340 lat.) 

I 	Foliar diseases
 

Leaf blight (Helminthosporium
 
+++ 3 ++ 1
-1-	 1 -H 2turcicum) 	 ++ 2 


+ 1 + 1
 
Target leaf spot (H. sorghicola) - 0 	 + 1 

Anthracnose (Colletotrichum gramincola) + 1 ++ 2 -I 2 

- 2 +4+ 3 H 2 
Grey leaf spot (Cercospora sorghi) +1 +- 2 


--+ 2
Zonate leaf spot (Gloeocercospora srghi) - 0 H 2 

- -- 3 
++ 2 	 +1- 2
Sooty stripe (Ramulispora sorghi) 


+-+ 2
Rough spot (Ascochyta sIr hina) - 0 	 -0 2 

-0 :--I 
Leaf spot (Ramul ispora sorjhicola) - 0 + 1 

-0 ++I 
Leaf spot (Plona insidiosa) 	 + I + 1 


Bacterial leaf stripe (Pseudomonas
 + i + 1 
andropogoni) ++ 2 -H 2 -i 


Bacterial leaf streak (Xanthomonas
 + .0
+ 1 	 + 1
holcicola) 

+ 0 + 0
+ 1 	 ++ 2 


Bacterial leaf spot (Pseudomonas syringae)+ 1 


Ii Smuts and rusts
 
- ++ 2
 

++ 	2 +++ 3 4+ 2 
Head smut (SphaceLothcca reiliana) 

+ 1 	 - 0 
+ 1 	 + 2

Loose smut (Sphacelotheca cruenta) 


+ 1 ++ 3 	 --

Covered smut (Syphacelotheca sorghi) + 1 

-0
Long smut (Tolypjsporium ehrenbergii) - 0 	 +1 

+1+I +--2 	 + 1
Loose smut (Sphacelothcca hclci) 

i-i 	3 + 1 
++ J++ 2 	 + 2 

Rust (Puccinia vurpurea) 
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Disease Temperate Sub-trooical Tropical Highland TropiZ.:- !:,land 
1O00+M ... tar Summer 

lOO(-)-L i0oo(-)M 

(Outside (Within (Within 23.150 lat.) 

340 lat.) 340 lat.) 

III Downy mildews 

4+ 2 +.. 3 + 1 ++ 2 H! 3
Sorghum (Sclerospora sorghi) 


Graminicola (S. graminicola) + 1 + ? + 1
 

- 0
Philippine (S. philippinensis) - 0 - 0 + 0 

Sugarcane (S. sacchari) - 0 - 0 - 0 

++ 2 + 1Crazy top (Sclerophthora macrospora) ++ 2 


IV Virus and Hycoplasm
 

Maize dwarf mosaic 4+ 3 H! 3 -0
 

+ 1+ 1 ++ 2Sugarcane mosaic (s) 

-- 0+ 1 +Corn stunt 


Brome grass mosaic + 1 + 1 -0
 

-0+ 1 + 1
Cucumber mosaic 


V Stalk rots and root rots
 
++ 2
 - 2 4-H- 3
Fusarium stalk rot 


+ 2
++ 2 -. 3
Charcoal rot 

-H- 2
+ 1 + 1


Red rot (anthracnose) 4+ 2 +- 3 

+ i-- 1Rhizoctonia stalk rot + 1 

-0+ 1 + 1Milo disease 

-1-I... +1 +.--3 + 1 

Pokkah-bong 

+ 1 +1 -0 

+- 2 +. 3 

Pink root 


Pythium root rot 
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Disease Temperate Sub-tropical Tropical Highland TrooiZ 'w1and 

1000+M Winter S. :ner 
1000 	 -)oo!,0 (-) M 

(Outside (Within 	 (Within 23.150 lat."
 
340 lat.) 340 lat.) 

VI Head and seed diseases 

++ 2
Head 	blight (seed mold) -H+2 +++ 3 ++ 2 ++ 3 

-0+ 1 	 + 1Weak neck 


Sugary disease (Sphacelia sorghi) - 0 - 0i- 2
 

VII 	Seedling blight
 

(Species of Pythium, Fusarium,
 

+ 1 	 + 1 ++ 1
 
Rhizoctonia & Helminthosporium) + 1 	 ++ 2 


VIII 	Nematodes
 

?+ 1 	 - 2
Pratylenchus spp. 


+ 1 	 + 1
Meloidogyne spp. 


IX Parasitic plants
 

-+." 3
Witchweed (Striga asiatica, S. + 1 + 1 

-H 3 '- 3hermonthica) 

b) Importance: 0 Causing no loss
a) Prevalence: - Not reported present 

1 Minor imporLance+ Occasionally present 

2 Moderate importance++ Commonly present 

3 Representing a 'r .:..rnt,-.H Generally found on most 


at times to crop ?re':nctaon.
plants in most fields. 



