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Key Points 
 

• In 1968, the greenbug became a persistent pest of sorghum, causing a $20 million 
loss in production. 

• Three greenbug biotypes have been discovered that damage “resistant” sorghum 
hybrids 

• Sorghum yield losses to uncontrolled midge infestations range from 20-100% 
• Insecticides are very effective against sorghum pests reducing their abundance by 

almost 100% 
 
Technical Summary 
 
90% of US sorghum for grain is produced in eight Great Plains states. 
Growers in these eight states produce 250 million bushels (14 billion pounds) of 
sorghum, with a value of $794 million from 6.1 million acres.  Sorghum is primarily used 
as livestock feed. 
 
Sorghum is a member of the grass family, as is corn.  Sorghum was brought to the US in 
the late 19th century. The superiority of sorghum over other crops lies in its ability to 
produce grain with a relatively limited supply of water. The crop is unique in that it can 
remain dormant during stress periods and renew growth when conditions are more 
favorable. 
 
The sorghum midge and the greenbug are the two most important insect pests of sorghum 
in the US [1].Greenbug is the most important insect pest of sorghum in the Great Plains. 
Sorghum midge is the most important insect pest in the more southern sorghum-
producing regions of the US especially in Texas. Chinch bug is an important insect pest 
of seedling sorghum in parts of Kansas and Nebraska [1]. 
 
In 1980, insecticides were applied to 24% of US sorghum acres while in 1987 and 1991 
the percentages of treated acres were 17% and 16% respectively [1]. 
 
Sorghum Midge 
 
The sorghum midge is probably the most widely distributed of all sorghum pests and 
occurs in almost all the regions of the world where the crop is grown. Its major hosts are 
members of the genus Sorghum and it is thought to have originated with the crop in 
Africa and spread with it around the world [2].Sorghum losses to sorghum midge 
exceeded $10 million annually in Texas for several years in the 1950s[7]. 
 
A proportion of sorghum midge larvae in each generation constructs silken cocoons and 
enters a state of diapause within spikelets of the host plant. Typically, these spikelets fall 
to the ground and become covered with litter or are disked into the soil [4]. In the spring, 
adults emerge from the soil and lay eggs for the first generation in flowering 
johnsongrass. This wild host maintains the first spring generations until flowering 
sorghum (the preferred host) becomes available. Once early planted sorghum begins to 



flower, most sorghum midge disperse to sorghum where economic densities can be 
reached in a single additional generation. Sorghum flowering after this time is subject to 
severe damage by sorghum midge[4]. 
 
After mating, females leave the panicle from which they emerged and disperse to 
flowering sorghum panicles to lay eggs. The number of eggs usually is about 50 per 
female [4]. At favorable temperatures, mean development time from egg to adult is 14-16 
days allowing for numerous generations per season (9-12) which accounts for the buildup 
of extremely high sorghum midge densities where flowering times are extended by a 
wide range of planting dates. A single feeding larva is sufficient to destroy a kernel. 
Female midges lay eggs in flowering sorghum spikelets, and larvae feed on the 
developing sorghum ovaries for 10 to 16 days, preventing kernel development [3]. Once 
the spikelets are closed after pollination, the sorghum midge will not cause damage. The 
sorghum midge only damages sorghum during the crop’s two or three week flowering 
period. When sorghum midges are abundant, grain losses can approach 100% [4]. 
 
Adult male and female sorghum midges are short-lived. Males begin to die 5 hours after 
emergence and 50% are dead within 9 hours. Females usually live for 12 hours. 
Consequently, a new brood of sorghum midge occurs each day [4]. 
 
Because sorghum midge abundance increases early in the growing season on wild 
sorghums, early planting of cultivated sorghum over a large area to shorten the flowering 
period has been found to reduce injury. This management practice has been very 
successful in Texas, where it is now the established practice to plant sorghum early so 
flowering is completed early before sorghum midges are abundant enough to cause 
economic damage[6][2]. 
 
Early sorghum infestations by sorghum midge are not sufficiently damaging to warrant 
control[7].These early populations produce sufficient offspring to later cause economic 
damage. Delayed planting, due to adverse weather often results in the need for insecticide 
applications to prevent or reduce losses[7].Shortly (about two weeks) after a considerable 
acreage of sorghum in a given area has begun to flower, sorghum midge increase rapidly 
in abundance. Sorghum flowering during later generations of sorghum midge is generally 
damaged extensively without adequate insecticide control[7]. Reduction in sorghum 
yields in late-flowering fields has ranged from 20 to 100%[7]. Overall yield losses have 
been reduced by planting early and properly applying insecticides, where needed, to 
control the sorghum midge in fields of sorghum flowering later. 
 
When weather conditions at planting time result in staggered planting dates, the only 
control measure available to protect the later plantings has been the use of insecticides to 
kill adult females prior to egg laying [4].There is constant movement of sorghum midge 
into fields. The only difference in a treated and nontreated field is that the females in a 
treated field may deposit only a few eggs before being killed instead of 50 to 
250[7].Planting periods may be delayed or extended due to drought or frequent spring 
rain. In Texas, sorghum midge can be an economic problem on the 20% of sorghum 
acreage planted two to four weeks later than normal [5]. 



Natural enemies of sorghum midge include ants, parasitic wasps, various spiders and 
mites. Over the course of a season, 20% and 8% of sorghum midges were parasitized in 
Johnson grass and sorghum, respectively. Parasitism did not seem to provide significant 
suppression of sorghum midge [4]. 
 
Plant resistance was investigated as a potential means of controlling the sorghum midge 
as early as 1908. Efforts to identify lines resistant to the sorghum midge persisted into the 
1950s and 1960s without success. By 1975, several lines resistant to sorghum midge had 
been identified. However, the three major resistant sources were of poor agronomic 
quality [4].  Commercial sorghum midge-resistant sorghum varieties were first made 
available to growers in 1982[3]. The sorghum midge-resistant hybrids suffer about one-
fifth as much damage as the susceptible hybrids at the same sorghum midge density [3]. 
The damage caused by one sorghum midge justifies insecticide treatment to a susceptible 
hybrid, whereas five sorghum midges per panicle are required to justify treatment of a 
sorghum midge-resistant hybrid. In comparison with common susceptible hybrids, a 
resistant hybrid will produce 13% less grain when planted at the normal time[5]. Most 
susceptible hybrids will out yield resistant hybrids when sorghum midges are not 
present[5]. 
 
Fewer egg-laying female sorghum midges visit flowering panicles of resistant than 
susceptible sorghum hybrids. Sorghum midges infesting resistant hybrids produce 50- 
60% fewer progeny per female than sorghum midges infesting susceptible hybrids, 
regardless of abundance of sorghum midge[4]. This percentage reduction is ineffective in 
preventing economic damage to commercially available resistant hybrids, although 
experimental hybrids retain 98% grain when sorghum midges are very abundant. 
Resistance levels in commercially available hybrids are not sufficient to provide 
immunity [4]. Insecticide-treated plots of a sorghum midge-resistant hybrid yielded 64% 
and 59% more grain when insecticide applications were made at 3- and 5-day intervals 
than when they were not treated [4].Insecticide treatment at 3- and 5-day intervals to the 
susceptible hybrid improved the yield by 73% and 63%, respectively [4]. 
 
A recent survey of Texas sorghum growers revealed that only 4% of the respondents 
knew they had used a sorghum-midge resistant hybrid [8]. 
 
Greenbug 
 
Greenbugs are small, pea-green aphids that feed in colonies on the underside of leaves. 
The greenbug is exotic to the western hemisphere and apparently originated in western or 
southwestern Eurasia. Their reproductive capacity is great; all individuals are female that 
mature within 5 to 7 days of birth and produce about 80 offspring during about three 
weeks. The aphid’s rate of increase has been recorded in the field to be as much as 20-
fold per week, with an average of 5-to 6 fold per week throughout the season [2]. 
Small grains, primarily wheat, are the winter hosts. Winged greenbugs leave maturing 
fields of small grains and settle into newly planted sorghums. 
 



The greenbug has attacked small grains in the US since 1890[9]. Although sorghum was 
damaged by greenbug in Kansas in 1916, greenbug was not considered a major pest until 
1968 when a new biotype ( C ) was identified. A and B biotypes of the greenbug were 
pests of small grains but rarely fed on sorghum. A major genetic change in the aphid 
population increased its importance as a pest of sorghum [10]. Biotype C had increased 
adaptation and laid more eggs at extremely warm temperatures compared with biotype B. 
Traditionally, greenbugs attacked small grains during the cooler part of the growing 
season and then disappeared in the spring when temperatures increased. The aphid 
involved in the 1968 outbreak attacked sorghum during July and August when 
temperatures often exceeded 100 degrees without noticeable decrease in survival [11]. 
 
Prior to 1968, sorghum on the High Plains had not been confronted with widespread 
perennially occurring insect pests and only a relatively small percentage of the acreage 
was treated for sorghum midge and other pests. 
 
During the summer of 1968, the greenbug attacked several million acres of sorghum in 
all stages of growth in practically all the sorghum-growing areas of the western US. 
Severe infestations were reported from Colorado, Kansas, Nebraska, Oklahoma, South 
Dakota and Texas. Greenbug increased in numbers so rapidly that seedling sorghums 
planted late were destroyed and the lower leaves of maturing sorghum were severely 
injured by populations reported to approximate 40,000/plant [11]. 7.3 million acres were 
infested, resulting in a production loss estimated at $20 million [25]. Greenbug damage to 
sorghum in Kansas during 1968 resulted in an estimated loss of 13.5 million bushels [13]. 
In Kansas, an estimated 1 million acres were infested at damaging levels and 227,000 
acres were destroyed [14]. Sorghum treated with insecticides for greenbug produced 36% 
more grain than nontreated plots [14].Since 1968 the greenbug has become established on 
the US sorghum crop [2]. 
 
All growth stages of the sorghum plant can be damaged by the greenbug, but damage to 
young plants can be severe [10].When greenbugs feed on sorghum by sucking plant 
juices, they remove sap and inject saliva that is very toxic to sorghum, destroying 
chlorophyll in the leaves and turning them red, yellow, then brown[15]. The 
toxicogenesis of greenbug damage is caused by unknown constituents in the saliva the 
aphid injects as it feeds. The saliva interacts with its host to cause a cascade of 
physiological reactions that ultimately result in severe chlorosis and necrosis in the plant 
[12].The leaf begins to die, turning brown from the outer edges toward the center [2].As 
host plants deteriorate, winged greenbug forms may develop that are capable of wind-
assisted dispersal [15]. Many greenbugs on older plants reduce yield because of fewer 
and smaller kernels. On average without control of greenbug, sorghum yield would be 
reduced by 25% [23].However, a large infestation of greenbugs during the pre-boot stage 
of growth, if uncontrolled, may result in zero yield [23]. 
 
Development of greenbug-resistant sorghums was initiated in 1969. As a result, 
greenbug-resistant hybrids were commercially available in 1976. Unfortunately, two 
other greenbug biotypes (E and I) that damage sorghum have been identified [6].At least 
90% of the sorghum acreage was planted to resistant hybrids in the late 1970s [10].By 



1980, a biotype ( E ) was discovered that had the ability to damage much of the biotype 
C-resistant sorghum germplasm [12]. Biotype E quickly predominated the greenbug 
biotype complex. In 1990, 40-50% of sorghum acreage was planted to biotype E-resistant 
sorghum hybrids [20]. In 1990, another biotype (I) was discovered which significantly 
damaged E-resistant sorghum [12].Biotype K has overcome resistance to some biotype I 
resistant sorghums but is not usually found in the field[15].Most sorghum hybrids are 
resistant to biotype I, which currently is dominant. With the use of seed insecticide 
treatments that can protect against greenbugs for up to 60 days, breeding efforts to 
incorporate greenbug-resistant germplasm into commercial varieties is not a priority for 
some seed companies[18]. Currently eleven biotypes of greenbug have been identified 
although only biotypes C, E, I and K are virulent on sorghum, and only biotypes E and I 
currently are found in the field. 
 
Most resistant hybrids are not immune to infestation, so greenbugs are not eliminated or 
prevented from feeding [16].When population levels are abnormally high, resistant 
hybrids may be damaged sufficiently to reduce yields. In one test, insecticide treatments 
applied to a resistant variety increased sorghum yield by 18% [17]. 
 
Greenbug originated in the Mediterranean Basin or in Eastern Europe/western Asia 
where numerous species of parasites and predators attack the species [21]. Most of these 
greenbug natural enemies do not occur naturally in the US. Importation and release of 
exotic greenbug natural enemies began in 1969.Between 1969 and 1984, 11 parasitoids 
and 4 predator species were introduced into the US in efforts to control greenbug [22]. 
Individuals of four of these species have been recovered, and if the species are 
permanently established, they have not yet been documented as suppressing greenbugs 
[19]. 
 
The primary enemies of the greenbug are the braconid wasp, Lysiphloebus testaceipes; 
lady beetles; and the green lacewing. Lady beetle adults and larvae and the lacewing 
larvae are predators of the greenbug. The braconid wasp kills a greenbug by laying an 
egg in the pest. Bodies of parasitized greenbugs swell and harden into “mummies”. The 
adult wasp emerges from a hole it cuts in the aphid mummy’s skin. This wasp is not 
thought to overwinter in the northern states and it may disperse each spring within 
parasitized winged aphids that migrate northward. This wasp is most effective late in the 
season. Varying environmental conditions from year to year determine the impact the 
parasitoid has on the greenbug populations. If conditions are ideal for a greenbug 
population increase, the parasitoid cannot keep the host population below an 
economically damaging level [23]. The reasons for this are the short life cycle and 
reproductive potential of the greenbug. Under other conditions the parasitoid may 
maintain enough control of the host population to delay the population peak by two 
weeks [23].Parasitoids generally develop after extensive damage by the greenbug has 
occurred[28]. Diseases of the greenbug are rare. 
 
Studies of augmentative releases of Lysiphloebus testaceipes at a rate of 24000-36000 
wasps per hectare demonstrated control of greenbug densities below economic 



thresholds, if released early enough in relation to greenbug population dynamics[27]. 
However, such releases are not economically feasible. 
 
In 1973, a biological control experiment was completed in Oklahoma. Lady beetles and 
wasps were released in various quantities and at different times during greenbug 
infestations on controlled plots. The tests were not successful. The reasons for failure 
were numerous. First, it was determined that far more wasps per acre were needed than 
could feasibly be raised. Second, the greenbug was able to reproduce in colder weather 
than the parasitoid [23]. Further, the reproductive potential of the greenbug is so great 
that it can out-produce the parasitoid even in warm weather. Parasitoid activity was not 
significant during mid-season (July) when greenbug is capable of rapidly exceeding the 
economic threshold level [22]. 
 
Considerable research since 1968 has shown that insecticides can effectively control 
greenbugs attacking sorghum. In one test, insecticides reduced the number of greenbugs 
per plant from 2600 to 26 and increased sorghum yield by 16% [24].A minimum of 350 
lbs/A greater yield was reported with insecticide treatments which would more than 
return the cost of the spray[25]. 
 
In 1992, 31% of the national sorghum acreage was treated with insecticides to control the 
greenbug [26]. 
 
Farmers attempted to increase lady beetle numbers in 1969 and 1970 by obtaining 
hibernating beetles from commercial companies in California and releasing them in 
fields. A research study was undertaken in 1970[30]. Lady beetles are usually the most 
conspicuous predators of greenbugs, and both larvae and adults consume more than 
17,000 greenbugs per lady beetle. Nevertheless, importing the species commercially from 
California and releasing it in sorghum has not been beneficial since the released adults 
leave the area to overwinter. Lady beetles were imported from California and released in 
Kansas.99% moved out of the field without touching down even though adequate food in 
the form of aphids was available [30]. Attempts at keeping beetles in the field where they 
were released by providing shelter, offering water and releasing at night were 
unsuccessful. 
 
University recommendations advise growers that there is no evidence that biological 
control can be improved in the field by purchasing beneficial insects from mail order 
sources and releasing them[15]. 
 
Lysiphlebus testaceipes seems to have followed the spread of the greenbug throughout its 
range in the US and prefers this aphid as a host [29]. 
 
There are some important factors that prevent Lysiphlebus testaceipes from being the 
ideal parasitoid. The greenbug can reproduce at cooler temperatures. This fact can result 
in the greenbug “getting the jump” on its parasitoid in the spring. The greenbug usually 
takes 6 to 10 days to complete a life cycle whereas Lysiphlebus testaceipes needs about 3 
or 4 days longer to go from newly laid egg to egg-laying female. Therefore, the pest can 



quickly get ahead of its enemy during early generations. Some secondary parasitoids 
become abundant just when Lysiphlebus testaceipes seems to have a greenbug infestation 
under control. This probably might result in an explosion of greenbug while Lysiphlebus 
testaceipes is left behind [29]. 
 
An experiment with the release of 28000 wasps per acre produced fair but variable 
control of the greenbug in sorghum. The release produced 7600 pounds of grain per acre 
compared to 7880 pounds per acre from insecticide-treated plots where almost 100% 
control of greenbug occurred. The no-treatment control produced 5300 pounds per acre 
[29].The parasitoid release cost $54/acre in 1973 in comparison to an insecticide cost of 
$4.25/A [29]. 
 
Resistant hybrids suffer less damage and usually support fewer aphids, but yield loss can 
still result from heavy infestations [15]. 
 
The introduction and widespread use of greenbug-resistant hybrid sorghums reduced the 
need for insecticidal control of the pest but large numbers of greenbugs still damaged 
resistant hybrids [31]. 
 
Chinch Bug 
 
The chinch bug is a native North American insect that has been a primary pest of Great 
Plains crops for as long as land has been farmed. The chinch bug can destroy cultivated 
grass crops, especially sorghum and corn, and occasionally small grains, such as wheat. 
Broad-leaved plants are not hosts of chinch bugs. Crop damage from chinch bug is most 
often found in southeast Nebraska and northeast Kansas and is associated with dry 
weather. Chinch bugs have few effective natural enemies [33]. Ladybird beetles and other 
common insect predators found in Nebraska prefer to feed on other insects rather than on 
chinch bugs. In 2 to 3 years out of 10, chinch bug may be a serious pest of sorghum in 
Nebraska and Kansas [32]. 
 
Chinch bugs have piercing-sucking mouthparts. They injure sorghum plants by sucking 
large amounts of plant juices from stems or underground plant parts. Feeding activity by 
both immature and mature chinch bugs can kill seedling and young sorghum plants. They 
have a characteristic musty odor that is detectable when large numbers are present or 
when the bugs are crushed. 
 
The preferred overwintering sites of adult chinch bugs are dense clumps of native warm-
season bunchgrasses. The insulation provided by clumps of the warm-season grasses 
makes them preferred sites. Few chinch bugs overwinter under crop residue in sorghum 
fields. Adults leave overwintering sites and fly to small grains, such as wheat where they 
mate and begin to lay eggs. Females lay several hundred eggs in two to four weeks. After 
the wheat starts to mature, chinch bugs move in large numbers to nearby corn or sorghum 
fields. Usually, most of the bugs will be in non-winged immature nymphs and must walk 
to the nearest crop. Adults, however, may fly to the new field. When populations are high 
in sorghum, the plants may be killed. The chinch bugs may decimate an entire 40 or 50 



acre area [32].Early feeding occurs at the crowns and below the soil surface on the roots 
and stems of small plants. Later, the bugs feed on aboveground stems behind the leaf 
sheaths. Damage by chinch bug has been observed in sorghum fields that were more than 
½ mile from wheat or other small grains [33].After sorghum is harvested, adults move 
back into bunchgrass to overwinter. 
 
The chinch bug is cyclical in nature, with abundance increasing during and following hot 
dry weather. During more humid, wet conditions, many observers believe that the fungus 
Beauveria bassiana keeps chinch bug numbers relatively low in years when spring and 
summer rainfall are greater than normal [32].High humidities are necessary for this 
disease to develop. Following several dry seasons, abundance of chinch bugs can 
increase, causing considerable crop damage. 
 
Insecticide treatments reduced the number of chinch bugs on seedling sorghum from 87 
per plant to 1[31]. No known varieties of sorghum in the seedling stage have satisfactory 
resistance to chinch bugs [33]. 
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