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The article describes the features formation of the modern structure of the sorghum entomological complex. The dominant and most harmful insect species on sorghum crops have been found. The biology and phenology of the main pests of sorghum, which were observed in the research area, were specified. The current state and prospects of introduction of the newest technologies of sorghum protection in the Forest-Steppe have been analyzed. The time and the period of reproduction and distribution of individual pests species and their harmfulness to sorghum are estimated. Indicators of sorghum hybrids stability to a complex of harmful insects of the Forest-Steppe of Ukraine are determined.
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In 2014–2016 we observed significant fluctuations in the weather, which indicates the importance of assessing sustainability to drought and pest-resistant of sorghum hybrids. Sorghum is used for food, animal feed and other purposes.

We established that weather's changing is accompanied by a mass proliferation of main pests in new structures at sorghum entomological complex. It indicates that clarify of species composition of pests and searching of optimal farming techniques in growing sorghum and use of modern insecticides has an particular relevance, thus increases the production of high-quality grain of this crop. Also, monitoring of agricultural crops, including sorghum, is one of a priority directions, and clarify of phenology of main sorghum pests is quite urgent either in long crops rotations, or in the extended annually sorghum acreage. During the observations, on sorghum’s fields we identified main pests, that damage to 37 % of the perspective hybrids of this crop. Thus, green bug (Schisaphis graminum Rond) was numerous and harmfulness of soil pests, including cutworms (Agrotis segetum) varied significantly by years of observations. Also sorghum was attacked by European corn borer (Ostrinia nubilalis Hb.), particularly on late-hybrids, this pest has damaged to 23 % of plants.






We noted that the distribution of pests on sorghum regulated not only by host-plants but different ripening periods of hybrids. 

Yuki – early hybrid of grain sorghum, color of grain – red. Inhabited by pests especially in the early stages of  plants organogenesis;

Yutami – mid-early hybrid of grain sorghum, color of grain – red, partly facilitated to reproduction of European corn borer;

Ponki – medium maturity hybrid, color of grain – milky, almost wasn't damage by European corn borer;

Milo – late hybrid, color of grain – white. Was damaged by green bugs. This is appropriate to consider when zoning hybrid in Forest-Steppe of Ukraine.
Table. 1. Pests that occur on sorghum hybrids (average for 2014–2016)
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In wet research years we observed relatively high seasonal population dynamics of some pests, including green bugs. The predominant was Schisaphis graminum Rond.  This pests mainly damage leaves, and in places of its feeding observed redness. In the phase of flowering sorghum, sorghum leaves become colorless, the number of leaf spot increased and plant become dry from top to bottom. Characteristic that at high level of aphids’ damage on a boot stage, plants can't get panicles of. Found, that early sorghum hybrids settled by aphids less, while the late season hybrids, inhabited by 65 % which indicates for protective measures in phase of 3–5 leaves of crop, before new generation has recovered. Significant effect on the damage by green bugs was observed in May – early June, in a relatively hot growing season of sorghum. Thus, one of the factors that influenced the harm of pests was comparatively resistant hybrids Ponki and Milo.
 








Aphid species that attack grain sorghum occur throughout the state. Among the aphids found on grain sorghum, the green bug is generally the most damaging. Aphids feed by inserting their stylet or beak into the plant tissue and removing plant sap. Large amounts of sap are removed and the partially digested contents are excreted onto the plant surface in the form of clear sticky honeydew. A dark gray mold may later form on the honeydew. Aphids also transmit viral diseases but aphid control is not effective in viral disease management.


Aphids are capable of overwintering on alternate host plants. Also, winged aphids are carried into the area on winds coming from more southern areas each spring. Adults colonize grassy hosts and grain sorghum seedlings and reproduce asexually through the summer. Development of nymphs is rapid and many generations occur each season. Foliar insecticides applied for control of other insects may reduce beneficial insect populations and result in an aphid population increase.

Phenology of  green bug  (Schisaphis graminum Rond) on sorghum (Institute of Bioenergy Crops and Sugar Beet 2015–2016 years)
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"•" egg "-" - larva "+" fundatrices "(+)" – sprint migrant, "8" - mature females"♀♂" - sexual females and male.

We found that the most vulnerable sorghum phase is the period from sowing seeds to seedlings. At these stages of organogenesis particular danger may cause the larvae of different varieties of cutworms. 


Cutworms occur throughout the Ukraine. Cutworms generally are capable of overwintering as pupae in soil. Moths lay eggs on many weed hosts and crops, including grain sorghum. Newly hatched larvae can produce «shot holes» in grain sorghum foliage. Larger larvae often cut the seedling and feed below the soil surface. Where damage occurs, larvae can be detected by removing the upper layer of soil near a damaged plant. The number of generations per year varies from one to three depending on cutworm species.
Phenology of cutworm (Agrotis segetum) on sorghum (Institute of Bioenergy Crops and Sugar Beet of 2015–2016 years) (crop – sorghum)
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"-" caterpillar; "+" imago (butterfly); "•" egg "0" pupa.

In 2014–2016 we scout the number of European corn borer in the studied sorghum hybrids. At experimental field we noticed annual growth in the number of damaged plants by caterpillars of European corn borer (Ostrinia nubilalis Hb.).





The European corn borer has been found on more than 200 host plants, but corn is a preferred host. In addition to corn, crops likely to suffer primary economic damage include barley, beans, millet, oats and sorghum. Although a prevalent insect pest of sorghum, the European corn borer is less damaging than pests which attack the grain portion of the plant. In corn, however, this borer is a serious pest. Both corn and sorghum are attacked in approximately the same manner.










Female corn borer moths lay clusters of eggs on corn leaves, usually on the undersides. The egg masses, or clusters, are laid in an overlapping configuration and are whitish-yellow in color. As the larvae develop inside their eggs, the eggs become more and more transparent and the immature caterpillar black heads are eventually visible. The caterpillars hatch by chewing their way out of the eggs.







Initial feeding occurs on the leaf surface, generally in the whorl. Later the larvae bore down midribs of leaves into stalks. Frass and silk, near entrance holes, are evidence of their presence. Primary damage to conducting tissue may result in a reduction of starch and sugar reaching the grain. Serious tunneling damage by subsequent generations may weaken plants so extensively that tassel and stalk breakage, ear dropping, and small ears may occur. In sorghum, newly emerged larvae cause windowpane scars in expanding and unfurled leaves before entering the stalk. Larvae tunnel the stalk and may feed on and destroy the immature panicle. Sorghum is susceptible to economic injury from early-whorl to soft dough stage.
Phenology of European corn borer (Ostrinia nubilalis) on sorghum (Institute of Bioenergy Crops and Sugar Beet 2015–2016 years) (crop–sorghum)
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Conclusion. In 2014–2016 the development, reproduction and distribution of pests and their harmful for sorghum dependent on complex environmental factors, including the factors that influence the phenology of pests sorghum. During the research sorghum was damaged by soil and aerogenic pests, that were observed on the main phases of sorghum. The most pest resistant sorghum hybrids were Ponki and Milo, it should be taking into account when selecting hybrids, in modern forms of farming in the Forest-Steppe of Ukraine.
1. BIBLIOGRAPHY
2. Доля М. М. Фітосанітарний моніторинг : посібник для студ. агроном. спец. вищих закл. аграрної освіти ІІІ-ІV рівнів акредитації / М. М. Доля ; ред. М. М. Доля, Й. Т. Покозій. – К. : Національний аграрний ун-т : ННЦ ІАЕ, 2004. – 294 с.
3. Олексенко Ю. Ф. Приемы основной обработки почвы под сахарное сорго / Ю. Ф. Олексенко, 
С. И. Жученко, С. В. Красненков // Бюллетень ВНИИ кукурузы. – Днепропетровск. – 1986. – №64. – С. 71–75.

4. Кулаков Е. П. Вредители сорго и меры борьбы с ними (обзор) / Е. П. Кулаков // Сельское х-во за рубежом, 1977. – 4. – С. 26–28.

5. Фролов А. Н. Кукурузный мотылек на сорго в Краснодарском крае / А. Н. Фролов, К. Д. Дятлова, 
Н. В. Андрияш // Кукуруза и сорго, 1995. – 2. – С. 5. 

6. Шепель  М. А.  Сорго – інтенсивна  культура / М. А.  Шепель. –  Симферополь : Таврия, 1989. – 192 с.

7. Якушев Б. С., Добрякова Е. П. Некоторые особенности биологии обыкновенной злаковой тли на сорго в Саратовской области / Якушев Б. С., Добрякова Е. П. // Защита растений от вредителей и болезней на юго-востоке и в западном Казахстане. – Саратов. – 1980. – С. 3–7.

8. Buntin G. Grain sorghum insect pests and their management / G. Buntin. – University of Georgia Extension, 2012. 
9. Hackerott H. L. Greenbug resistance in sorghums / H. L. Hackerott, T. L. Harvey, W. M. Ross // Crop Sci. 1969. – V. 9. – №5. – P. 656–658. 

10. Pitre H. N. INTSORMIL: Two decades of entomological research for improved crop production / 
H. N. Pitre, G. L. Teetes, G. C. Peterson. – Baltimore, MD. Agron. Abstr. – Oct. 18–22, 1998. – P. 45.
11. Pendleton Bonnie B. Integrated crop management in sorghum: comprehensive manual and model / Bonnie B. Pendleton, Richard A. Frederiksen, George L. Teetes. – 1997. – P. 665–666. – [In. Rosenow et al (eds)] :  Proc. of International Conference on Genetic Improvement of Sorghum and Pearl Millet, 22–27 September 1996. – Lubbock, TX. INTSORMIL, University of Nebraska, Lincoln, NE. Publ. 97-5.

PAGE  
1

_1551775398.xls
Диаграмма1

		Yuki		Yuki		Yuki

		Yutami		Yutami		Yutami

		Ponki		Ponki		Ponki

		Milo		Milo		Milo



Cutworms

Aphids

European Corn Borer

% of  population

10

25

15

10.5

23

20

10.3

21

10

10.4

21

12



Лист1

				Cutworms		Aphids		European Corn Borer

		Yuki		10		25		15

		Yutami		10.5		23		20

		Ponki		10.3		21		10

		Milo		10.4		21		12

				Для изменения диапазона данных диаграммы перетащите правый нижний угол диапазона.






