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SORGHUM

Introduction

Sorghum, the fifth most important cereal crop worldwide, has gone through a period of transition within the last twenty years. In 1984, sorghum was planted on 17.2 million acres in the U. S. A. and produced 866 million bushels of grain at a farm value of approximately $2.0 billion. Since then, acreage has fluctuated between a low of 8.1 million acres in 2004 to a high of 18.3 million acres in 1985. Production figures have ranged from 1.1 billion (1985) to 411 (2003) million bushels of grain with farm values ranging from $847 million (2003) to $2.2 (1985) billion. The twenty-year averages for sorghum are 11.5 million acres planted, 641 million bushels produced, with a farm value of $1.3 billion. Much of the fluctuation in these figures can be directly attributed to the rise and fall of cash values of other crops such as cotton, corn, and wheat as well as severe drought in the sorghum belt. Despite these trends, sorghum remains an important crop in the U. S. both domestically and as a significant export commodity (approximately 35-40% of total U.S production). Sorghum will continue to play a critical role in areas that are marginal for production of other grain crops and in area especially vulnerable to drought stress.

Within the same time frame, evaluation, maintenance, acquisition, and enhancement of sorghum germplasm has made great strides. In 1986 the Sorghum Advisory Committee (now known as the Sorghum & Millet Germplasm Committee (SMGC)) was instrumental in the establishment, with the support of the USDA, a quarantine nursery facility established in St. Croix, U. S. V. I. Since then, approximately 11,000 quarantined sorghum accessions have moved through the nursery and are now currently available for distribution and use. This represents exotic germplasm from over 115 countries. Several accessions have been screened for a variety of diseases and stresses and this information is currently available on GRIN. In 1992, a Sorghum Curator, one of the major goals of the SGC, was hired and is now in place in Mayagüez, Puerto Rico. The work of the curator has helped in getting more descriptive information on collections moving through the National system (over 14,000 accessions have full agronomic descriptors see Table 1), the development of a sorghum core has been initiated (2,441 in current core), and the general maintenance, evaluation, and acquisition of sorghum has improved. Photoperiod insensitivity has been identified in over 12000 accessions and portions of these selections have been screened for various diseases and some agronomic traits. Overall, this group of germplasm provides the sorghum community with one of the best characterized collections within the National Plant Germplasm System. Since 1986 the Sorghum Conversion Program has been responsible for the full or partial conversion and release of over 750 sorghums. The USDA-ARS decision to eliminate its participation in the Sorghum Conversion Program creates a gap in the availability of more manageable exotic germplasm to improve sorghum stress (biotic and abiotic) resistance, grain quality, and end-use traits. For the National Collection to become a more useful tool for scientists in the U. S. and the world and to further increase the utilization of sorghum within the United States, several areas of sorghum research need to be targeted such as; germplasm, regeneration, enhancement, cytoplasms, databases and database management, and communication.

Status of Crop Vulnerability

Genetic diversity within the sorghum crop as grown in the United States is somewhat limited. Many hybrids grown have similar parentage and virtually all are produced in A1 cytoplasm. The risks are serious enough that any one hazard could have a detrimental effect on most of the hybrids grown at any one time. A prime example of this is the threat of ergot (Claviceps africana) which was introduced into the United States from Brazil in 1997. This disease could have a devastating effect on hybrid seed production. Changes in support for public research and consolidations within the private industry raises several concerns related to sorghum research and use of germplasm diversity. These concerns are: fewer and smaller public breeding programs; fewer scientists at the National level; similar focus in the remaining public programs; fewer private breeding programs; a narrow group of parental lines used by companies without research efforts; limited investment by commercial programs in exotic germplasm development and introduction; and the issues raised by the Convention on Biological Diversity and its effects on germplasm exchange. These issues will continue to affect the community in both the short and long term.

A positive aspect of sorghum research is that private companies have diverse germplasm and skilled personnel who can quickly address problems which might arise. Also, considerable diversity is constantly being introduced into the improvement programs of public and private breeders. Although the crop being grown at any one time is rather uniform, considerable genetic diversity is available within programs and could be deployed rather quickly if needed. This does not imply that we have the necessary diversity to address all of the problems that currently exist, much less those that might arise. We do not have germplasm with all of the desired genes. To reduce or minimize the genetic vulnerability of the crop we must be sure that breeders, including public and private, have readily available to them diverse germplasm and adequate information about that germplasm so that they can fully exploit its potential and respond to the needs. The accessibility to and dispersion of information should be handled as much as possible from one source—namely, the NPGS system.

Needs

	Germplasm:
	Efforts need to continue in obtaining collections and bringing them through quarantine to insure future germplasm availability. This requires a thorough evaluation of the National Collection to identify regions of interest currently not represented within the collection. This must also include a greater collection of wild species or relatives of sorghum. New acquisitions must be well thought out and needs clearly identified in order to insure that they are not merely duplicates of collections already in the system. The wild collection of sorghum remains one of the greatest weaknesses of the sorghum collection and renewed efforts must be initiated to strengthen this particular area of weakness. Genetic Stocks are also of importance and Dr. Keith Schertz’s collection is currently being re-evaluated by the USDA-ARS and should become more readily accessible as the collection is inventoried and cleaned up.

	Regeneration
	There is a need for a comprehensive strategy for regeneration of sorghum germplasm. Currently, there are over 10,000 accessions in Fort Collins that are not part of the active collection in Griffin. Regeneration of this material is critical for the use of this exotic germplasm in future research and development of improved sorghums.

	Enhancement:
	A strategy must be developed to enhance the Sorghum Conversion Program and perhaps obtain funding and support similar to what the USDA-ARS is doing with the Corn GEM program, so that unique exotic material can be identified and converted into useful germplasm. Continued enhancement programs will be somewhat limited as the number of sorghum breeders continues to decline. This will require greater communication and trust among both private and public institutions to prevent duplication in research and breeding efforts. The development, testing, and utilization of molecular markers must continue to help provide tools to breeders to assist in the efficiency and utilization of time and money within programs. Research on conversion of sorghum will enhance the utilization of germplasm and increase the genetic base of all sorghums grown in the U. S.

	Evaluation:
	The current evaluation programs need improvement to insure that data are made readily available through GRIN or other sources. This will help insure that as emergencies arise, sources of resistance can be identified quickly and effectively. Continued development of a core collection will assist in this, however, areas of particular concern can be identified. If necessary, field screenings in the most reliable locations should be considered to produce reliable data. Screening opportunities outside the U. S. should be considered. A well conceived plan for evaluating germplasm for specific traits is needed. Traits of both agronomic and economic importance should be targeted.

	Cytoplasm:
	Research needs to be increased to identify those cytoplasms that can be as effective as Day Milo in sorghum hybrid production. There is currently no one in the U. S. working on alternate cytoplasm sources and their contribution to hybrid stability.

	Databases:
	Currently, no one is handling the development of and the maintenance of the Sorghum Database. At one time the USDA was attempting to develop and maintain this database, but this activity was dropped. This work needs to be continued and strengthened to provide users with a more reliable source of information on sorghum. Data available on sorghum is scarce and the system can provide a valuable link to anyyone doing research on sorghum. However, in order to achieve this, data management and data cleanup are essential.

	Communication:
	The development of stronger links between the public, private, and National levels needs to take place. With such a small group, interaction within the groups is critical for the management of limited resources and personel.


Future

The future holds many unknowns for sorghum. As both industry and public institutions adapt to given economic realities, the importance of working and communicating together within the sorghum community will become greater. Characterization and evaluation of germplasm will take on added importance as the number of scientists working in the area declines. This will require a considerable amount of effort and refocusing of priorities and funding in the future to position sorghum as a more economically viable and stronger commodity within the U. S. agricultural crop production system.

Sorghum Diseases of Concern

2004

Most of the common pathogens of sorghum have been widely distributed for some time. There are a few that have limited distributions and there are some that are probably evolving as agriculture changes. For the purposes of this analysis the following terms are presented: Seedborne pathogens are those that can be detected on, in or with the seed. Seed transmission implies that infected seeds are the means by which pathogens can be transmitted to plants grown from the seeds. (Denis C. McGee, 1988). The list of seed transmitted sorghum pathogen include: 

Seed borne Pathogens in Sorghum.

Since sorghum produces a naked, exposed grain many organisms are carried on seed. Some function as a means of disease dissemination. There are many and each of those of importance will be discussed. This does not necessarily mean that anyone would be of quarantine significance because the pathogen could and would likely be present in any event. 

· Sorghum Downy Mildew: Peronosclerospora sorghi

This pathogen has been extensively studied in relation to seed. The evidence indicates that oospores associated with the seed, as contamination in glume tissue or other leafy tissue, can and often do harbor oospores assuming the seed were obtained from plants grown adjacent to affected plants or harvested from infected plants. Oospores do not develop in seed. Mycelium of the downy mildew pathogen growing in seed during development is ineffective when the seed is dried. 
· Anthracnose: Colletotrichum graminicola Syn. C. sublineolum. 

Currently, the literature has used both species to describe the fungus attacking sorghum. Additional unpublished information has demonstrated that the Colletotrichum Sp. attacking johnsongrass is, in all likelihood, a sibling species of the pathogen attacking sorghum. Differences between isolates of the pathogen attacking sorghum and maize for example have been proposed to be separate species. This is true for several reasons, but most importantly the isolates have different host ranges. Neutral genetic markers show that they are different as well. 

· Ergot: Claviceps africana Frederickson, Mantle and DeMilliano and C. sorghi 
These and related ergots of sorghum have caused considerable interest over the past 2 years. C. africana for some reason has appeared in essentially all of the sorghum growing regions of the world in spite of strict quarantines. The evidence suggests that the pathogen is disseminated in the asexual stage as secondary conidia and that long distance dissemination would be by dried primary conidia or as sclerotial contaminants in seed. The later is less likely since there are few “true” sclerotia and even fewer of these have been germinated. Much more is needed to determine how and why this has become a global disease during the past few years. The fact that it is already widely distributed reduces the significance of further quarantine.

Foliar diseases of sorghum with pathogens reported at times to be “seedborne” but more likely to be only seed-associated transmission of infrequent or rare occurrence.

Essentially there are few in sorghum.

· Smuts: Covered kernel smut Sprorisorium sorghi
· Loose kernel smut Spacelotheca cruenta Syn. Spacelotheca holci Jackson (This pathogen can also be shoot infecting.)

These seed borne pathogens have been controlled for several decades by common seed fungicides. Control of covered smut is essentially 100%, it would never be found in commercially cleaned and treated seed. Loose kernel smut, since it can be shoot infecting will occasionally occur in tillers of forages grown in proximity to a feral or wild sorghum spp. with loose smut. Only on or in an experiment station situation would this disease constitute even a casual problem. Non tillered plants are rarely affected and only when grown in association with existing inoculum from infected plants.

· Leaf Blight: Exserohilum turcicum

This pathogen causes leaf blight. It is possible that infected leaf material could be carried with the seed, but likely transmission by the seed itself is unlikely. Leaf blight can be a problem on sorghum under ideal environmental conditions or if the sorghum lacks resistance. There are 2 levels of resistance, one that conditions a generalized form such as is common to most of the commercial grain sorghum hybrids and that which conditions resistance at the hypersensitive level under most if not all environmental conditions. Normally, sorghum is not affected by the disease.
· Viruses:

None are known that are seed borne. 

· Bacteria: Pseudomonas andropogonis 
There has been some evidence to suggest that the pathogen can be seed transmitted but more likely it is seed borne and occasionally causes and infection. Normally the disease is widely distributed, causes little economic damage even in unusually susceptible cultivars. 

Below are a list of other diseases of sorghum with pathogens that are at times seed borne:

· Gray leaf spot Cercospora sorghi
· Ladder leaf spot Cercospora fusimaculans Atk. (See Plant Disease 71:759-760.)

· Oval leaf spot Ramulispora sorghicola
· Rough leaf spot Ascochyta sorghina 

· Sooty stripe Ramulispora sorghi

· Target leaf spot Bipolaris sorghicola

· Zonate leaf spot Gloeocercospora sorghi 

This is not a comprehensive list but generally constitute the only common foliar pathogens that could at times be considered as seed borne.

Sorghum diseases and pathogen of importance that have limited global distribution.

· Long smut 

· Striga 

There are no other known disease problems that at this time constitute a new disease threat in grain sorghum.

Sorghum Insects and Mites of Potential Concern

2004

Many of the more important insect and mite pests of sorghum are distributed worldwide and already occur in the United States.  However, a few important arthropod pests of sorghum have more limited distribution, particularly in Africa, but constitute a potential threat to sorghum in the United States.  The following is not a comprehensive list of arthropod pests of sorghum, but does comprise a list of potential invasive species that might pose an economic threat to sorghum production in the United States.

Soil Insects

Wireworms (Elateridae), false wireworms (Tenebrionidae), white grubs (Scarabaeidae), cutworms (Noctuidae), and southern corn rootworm (Chrysomelidae) are generally distributed worldwide and attack several other crops in addition to sorghum.  No great outbreaks of any of these would be expected because the insects have limited mobility.

Leaf and Stem Insects

Several aphid (Aphididae) species, especially greenbug and yellow sugarcane aphid, are major pests of sorghum; however, the most damaging species of aphids already are widely distributed in the sorghum-growing areas of the United States.  Other ubiquitous leaf and stem sorghum insect pests that occur in the United States include:  chinch bug (Lygaeidae), fall armyworm (Noctuidae), flea beetles (Chrysomelidae), grasshoppers (Acrididae), Banks grass mite (Tetranychidae), sugarcane borer (Pyralidae), lesser cornstalk borer (Pyralidae), and sugarcane rootstock weevil (Curculionidae).

Several leaf and stem insects are potential pests but have limited distributions and do not occur in the United States. 

Africa:

Shoot bug, Peregrinus maidus, Delphacidae

Spittle bug, Poophilus costalis, Aprophoidae

African nutgrass armyworm, Spodoptera exempta, Noctuidae

Red-headed caterpillar, Amsacta moloneyi, Arctiidae

Shoot fly, Atherigona soccata, Muscidae

Spotted stem borer, Chilo partellus, Pyralidae

Maize stalk borer, Busseola fusca, Noctuidae

Pink borer, Sesamia calamistis, Noctuidae

Termite, Macrotermes bellicosus, Termitidae

Sugarcane aphid, Melanaphis sacchari
India and Asia:

Leaf weevil, Myllocerus subfasciatus, Curculionidae

Red-headed hairy caterpillar, Amsacta albistriga, Arctiidae

Oriental armyworm, Mythimna separata, Noctuidae

Spotted stem borer, Chilo spp., Pyralidae

Pink borer, Sesamia inferens, Noctuidae

Panicle-Feeding Insects

Many of the panicle-feeding insects are widely distributed and already occur throughout the sorghum-growing regions of North America.  These include:  sorghum midge (Cecidomyidae), corn earworm (Noctuidae), sorghum webworm (Nolidae), blister beetles (Meloidae), false chinch bug (Lygaeidae), leaf-footed bug (Coreidae), and southern, rice, and conchuela stink bugs (Pentatomidae). 

The following panicle-feeding insects have limited distributions and do not occur in the United States. 

Africa and Asia:

Head bugs, Eurystylus immaculatus and E. oldi Miridae

Earhead bug, Calocoris angustatus, Miridae

Sap-sucking bug, Dolycoris indicus, Pentatomidae

Sap-feeding bug, Spilostethus sp., Lygaeidae

Iridescent blue-green cotton bug, Calidea dregii, Pentatomidae

Bollworm, Heliothis armigera, Noctuidae

Earhead webworm, Nola analis, Nolidae

Blister beetle, Mylabris pustulata, Meloidae

Armoured bush cricket, Acanthoplus speiseri
India:

Christmas berry (earhead) webworm, Cryptoblabes gnidiella, Pyralidae

Hairy caterpillar, Euproctis subnotata, Lymantriidae

Stored Grain Insects

Insect pests of stored grain generally infest a variety of grains and are typically cosmopolitan in distribution.  The most important pests already occur in the United States and include:  maize and rice weevils (Curculionidae), flat grain beetle (Cucujidae), confused and red flour beetles (Tenebrionidae), lesser grain borer (Bostrichidae), rice and Indian meal moths (Pyralidae), and angoumois grain moth (Gelechiidae).

Table 1:
Descriptive information of accessions within the National Plant Germplasm System as of August 2004 (see GRIN for further breakdowns and actual ratings www.ars-grin.gov).

	Taxonomy
	# accessions
	Panicle Characteristics
	# accessions

	Race
	22319
	Panicle Shape
	14663

	Working Group
	14805
	Pericarp Color
	14362

	Plant Characteristics
	
	Seed Type
	14642

	Plant Height
	20193
	Shattering
	14651

	Basal Tillering
	14690
	Sprouting Tendency
	14687

	Flowering
	24233
	Testa
	14713

	Height Uniformity
	15651
	Transverse Wrinkle
	14201

	Juicy/Dry Midrib
	19054
	Anthesis
	12437

	Lodging
	965
	Anthesis 2
	739

	Midrib Color
	19081
	Restorer
	618

	Nodal Tillering
	14680
	Spreader
	13150

	Plant Color
	14741
	Disease Ratings

	Photoperiodism
	1533
	Anthracnose
	15670

	Stalk Waxiness
	14664
	Grain Weathering
	14657

	Ratings
	
	Rust
	15819

	Yield Potential
	14665
	Al Toxicity
	10332

	Desirability Rating
	14729
	Downy Mildew
	4674

	Panicle Characteristics
	
	Ergot
	2022

	Awns
	15615
	Gray Leafspot
	306

	Branch Angle
	14637
	Ladder Spot
	1437

	Endosperm Color
	14539
	Leaf Blight
	340

	Endosperm Texture
	14537
	MN Toxicity
	7302

	Endosperm Type
	14547
	Sugar Mosiac Virus
	427

	Exsertion
	14674
	SYBV
	210

	Glume Color
	14659
	Zonate Leaf Spot
	1437

	Glume Pubscence
	14657
	Insect Screenings

	Kernel Color
	18743
	Greenbug
	15990

	Kernel Coverage
	14655
	Fall Army Worm
	8940

	Kernel Plumpness
	14532
	Yellow Sugarcane Aphid
	5564

	Kernel Shape
	14540
	Miscellaneous

	Mesocarp
	14650
	Core Collection
	2443

	Panicle Compactness
	15610
	Images
	4219

	Panicle Length
	14641
	Plant Use
	1390

	Panicle Erectness
	15637
	
	


PEARL MILLET

Introduction

Pearl millet is the sixth most important cereal crop worldwide. It is grown on about 60 million acres in Africa and India, and on approximately 12 million acres in the U.S. and South America. The crop in the U.S. is primarily used as a high quality summer grazing crop. Recently developed varieties and hybrids are being marketed for as a low input alternative grain for drought-prone regions that have sandy or acidic soils.

The Germplasm Resources Information Network indicates that the USDA-ARS has 1209 accessions of Pennisetum species, of which 1113 accessions are pearl millet (P. glaucum) (92%). Countries from which more than 50 accessions have been submitted to the collection include Algeria (50), Burkina Faso (117), India (104), Kenya (50), Nigeria (186), South Africa (59), the United States (75), and Yemen (62). With the exception of Burkina Faso and Nigeria, West African countries that represent the primary center of diversity of the crop have contributed only 23 Pennisetum accessions. In contrast, the pearl millet collection of the International Crops Research Institute for the Semi-Arid Tropics (ICRISAT) consists of approximately 20,642 cultivated and 750 wild accessions.

In 1998 USDA-APHIS approved the quarantine nursery site at St. Croix, U.S. V.I. for use as a post-entry quarantine site for pearl millet. In 1998 and 1999, a total of 637 accessions were increased. Since then, approximately 500 additional pearl millet introductions have been increased in post-entry quarantine by the USDA-ARS at Tifton, GA.

Status of Crop Vulnerability

Genetic diversity within the pearl millet crop grown in the United States is extremely limited. Many hybrids that are being grown have similar parentage and all are produced in either the A1 or A4 cytoplasm. The risks are serious enough that any one hazard could have a detrimental effect on most of the hybrids grown at any one time. A prime example of this risk is the emergence of a new race of rust (Puccinia substriata var. indica) in 1992 which simultaneously rendered the primary commercial forage and grain hybrids susceptible. 

Changes in support for public research in this crop raise several concerns related to germplasm diversity.  The number of public breeding programs and associated scientists has decreased significantly in the past 10 years. Most commercial varieties grown rely on a very narrow base of parental lines developed by public research. The germplasm diversity held in U.S. repositories is strikingly inadequate, and no systematic collection efforts exist. The Convention on Biological Diversity affects germplasm exchanges. These issues will continue to affect the community in both the short and long term.

Genetic diversity is being introduced into the improvement programs of public breeders, however, germplasm with all of the desired genes does not exist. To reduce or minimize the genetic vulnerability of the crop we must be sure that breeders, including public and private, have ready availability to diverse germplasm and adequate information about that germplasm so that they can fully exploit its potential and respond to the production and marketing needs. The accessibility to and dispersion of information should be handled as much as possible from the NPGS system.

Needs

	Germplasm:
	Efforts should be initiated to obtain new collections and bring them through quarantine to insure the availability of germplasm diversity in the future. The highest priority is a thorough evaluation of the National Collection to identify regions of interest that are currently not represented within the collection. A secondary priority is to include a greater collection of wild species or relatives of pearl millet. 

	Evaluation:
	The current evaluation program should insure that descriptor data are readily available through GRIN or other sources so that if emergencies arise, sources of resistance can be identified quickly and effectively. Development of a core collection will assist in this. A well thought out and well designed plan for evaluating germplasm for specific traits is needed. Traits of both agronomic and economic importance should be targeted and included in public databases.

	Cytoplasms:
	Research to identify additional and effective sources of cytoplasmic male sterility for hybrid production is needed. There is currently no one in the country working on discovering alternate cytoplasm sources and their contribution to hybrid stability for the future.

	Enhancement:
	A greater emphasis on enhancement and research programs is needed to develop new grain and forage hybrids, particularly in light of increasing interest in the crop by growers. The development, testing, and utilization of molecular markers must be better coordinated to make better use of limited resources within programs. 

	Communication:
	The development of stronger links between the public and private sectors at the national and international level is needed. This could be implemented through the internet as a forum can develop to share ideas and thoughts.


Future

The future for pearl millet research is quite uncertain. New forage varieties continue to be developed primarily in public programs. Interest in the potential of the crop as a new high quality grain in sustainable production systems is increasing due to environmental concerns. At the same time, public institutions are adapting to economic constraints by allowing these programs to diminish by attrition. The importance of communication and working together within the pearl millet research community at the national and international levels will become greater. Effective collection, evaluation, characterization and improvement of germplasm will require a considerable amount of effort and refocusing of priorities and funding in the future. Exploiting a greater range of the genetic variability of the crop beyond its use as a forage crop to include development of improved grain hybrids will serve to diversify production options in the U.S. agricultural system.

Pearl Millet Pests of Concern

2008

Several pathogens of pearl millet have been widely distributed for some time. There are a few pathogens whose distributions are limited to the eastern hemisphere and represent significant threats to production if introduced to the western hemisphere. 

Diseases of significance currently in the U.S. that require additional or new sources of resistance for effective control include:
Bacterial leaf stripe (Acidovorax avenae subsp. avenae Manns)

Phyllosticata leaf blight (Phyllosticta penicillariae Speg.)

Pyricularia leaf spot (Pyricularia grisea (Cke.) Sacc)

Rhizoctonia stalk rot (Rhizoctonia solani Kühn)

Rust (Puccinia substriata Ell. & Barth. var. indica Ramachar & Cumm.)

Smut (Moesziomyces penicillariae (Bref.) Vanky)

Southern blight (Sclerotium rolfsii Sacc.)

Southern root-knot nematode (Meloidogyne incognita Kofoid and White (Chitwood))

The pathogens causing bacterial leaf stripe, Phyllostica leaf blight, and smut are commonly seed borne.

Diseases not yet present in the U.S. but which can pose a significant threat to production include:

Dactuliophora leaf spot (Dactuliophora elongate Leakey)

Downy mildew (Sclerospora graminicola (Sacc.) Schroet.)

Ergot (Claviceps fusiformis Loveless)

Black streaked dwarf fijivirus

Striga (Striga hermonthica Benth.)

The pathogens causing downy mildew and ergot can be seed borne. Downy mildew poses the greatest potential risk to production due to the widespread susceptibility of U.S. cultivars and improved germplasm, and its epidemic potential. Introduction of germplasm from Africa into Brazil without quanrantine poses particular concerns for the entry of downy mildew into the western hemisphere and its likely spread to the U.S. The host range for black streaked dwarf virus and the parasitic plant striga encompasses many other grass species of significance in addition to pearl millet.

Insects of significance currently in the U.S. that require additional or new sources of resistance for effective control include:

Chinch bug (Blissus leucopterus leucopterus (Say)] 
Sorghum webworm (Nola sorghiella Riley)

Corn earworm [Helicoverpa zea (Boddie)]
Insects not yet present in the U.S. but which can pose a significant threat to production include:

Armored bush cricket (Acanthopolus discoidalis)

Millet head miner (Heliocheilus albipunctella de Joannis)

The armored bush cricket is primarily located in the Southern African region. The millet head miner is a predominant pest in the West African region.

