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The results of three years of research on the effects of herbicides including graminicides on weediness and yield of chickpea in Eastern Steppes of Ukraine are submitted. The research revealed graminicide «Miura» has most controlled amount (98 %) and wet weight (99 %) of cereals annual weeds in crops of chickpea. The use of anticereals herbicides on background of soil herbicide «Advocat» created the preconditions for growth of wet mass for dicotyledonous perennial weeds and some dicotyledonous annual ones in crops of chickpeas. Therefore, authors have not revealed the optimal combination of herbicides to provide the greatest yield of chickpea.
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Statement of problem. Chickpeas are very prospective legumes for the Eastern Steppes of Ukraine. This area is described with frequent droughts in summer, leading to a significant reduction in the yield of most crops [1]. Therefore, in these conditions drought resistant crops such as chickpeas have particular value [2].
Key peculiarity of chickpea besides its drought resistance is nutritional and biological value. Seeds of chickpea contain to 31% of protein and to 7% of oil, have good taste, and can be used as animal feed and for human nutrition especially children [2–3]. Chickpea ability to fix nitrogen from the air helps to enrich the soil with biological environmentally friendly nitrogen, it is highly valued in many countries [2–4].
Analysis of recent researches and publications concerning issue solution. An important factor that reduces the yield of chickpea is weeds [5]. This is due to the fact that chickpea in the initial stage of growth and development strenuously develops its root system and at the same time its vegetative mass grows slowly, so it needs protection from weeds that are ahead in their growth and development.

The results of our previous long-term studies indicate that in segetal chickpea community, annual cereal (miliary) weeds have a dominant position in the number of, especially Echinochloa crus-galli and Setaria glauca L. (yellow bristle-grass). Dicotyledonous perennial and annual weeds grow much less in crops of chickpea [6].
Purpose of the research is determination of herbicides effect especially graminicides (anticereals herbicides) on weediness of crops and chickpea yield in Eastern Steppes of Ukraine.
Research task is identification of the most effective graminicide for chickpea crops among herbicides being sold in Ukraine and selection of the optimal herbicide combination for the highest chickpea yield.

Conditions and method of the research. The research was carried out during 2013–2015 in the Eastern Steppes of Ukraine (Kharkiv region). We have used graminicides with different reactants [7]. In particular, graminicides «Fuzilad Forte 150 EC», emulsion concentrate («Fluazyfop-p-butyl», 150 g/L), «Lemoore», emulsion concentrate («Quizalofop-p-tefuryl», 40 g/L), «Miura», emulsion concentrate («Quizalofop-p-ethyl», 125 g/L) and soil herbicide «Advocat», suspension concentrate («Metribuzin», 600 g/L) were used in crops of chickpeas. The soil herbicide was applied in preemergence stage (without placement in ground) and graminicides were used during growing annual cereal (miliary) weeds to height of 10–15 cm. Control is crops with weeds (without using herbicides).
Soil is ordinary chernozem (black soil), heavy loamy. The forecrop is spring barley. Seeds of chickpea variety Triumph were sowed with row-spacing 15 cm. The area of the experimental field is 25 m2, triple repetition. At the end of the growing season of the chickpea we counted the number of weeds and wet weight ones in terms of basic agrobiological groups. The chickpeas were cropped with selective harvesters «Sampo-130».
Results of the research. According to counting of chickpea at the end of the growing season in control variant total number of weeds per 1 m2 amounted to 417 specimens (table 1). By the number of cereal miliary weeds, especially Setaria glauca L. and Echinochloa crus-galli, took up a dominant position in segetal chickpea community. Besides these annual cereal species Setaria viridis L. and Panicum miliaceum var. ruderale occur in chickpea sowing. The number of biennial dicotyledonous weeds in crops of chickpea was significantly less. There was the greatest occurrence of Chenopodium album, Amaranthus retroflexus, Stachys Annua and Melandrium album Mill. in this group of weeds. Other few dicotyledonous annual weeds (Sinapis arvensis, Fallopia convolvulus, Polygonum lapathifolium, Solanum nigrum, Sonchus oleracens, Viola arvensis., Galium aparine., Malva neglecta, et al) were found in chickpea crops. Among dicotyledonous perennial weeds, which was less in chickpea crops, the main was root-sucker species (Cirsium arvense, Sonchus arvensis and Convolvulus arvensis).

1. The number of weeds (pcs./m2) in chickpea crops after herbicides application, 2013–2015 years

	Variant
	Annual cereal
	Dicotyledonous annual 
weeds
	Dicotyledonous perennial weeds
	Altogether

	
	all
	including
	
	
	

	
	
	Setaria glauca L.
	Echinochloa crus-galli
	
	
	

	Control
	333
	180
	148
	62
	22
	417

	«Advocat», 1,0 l/ha + «Fuzilad Forte 150 ЕС», 1,0 l/ha (standard)
	51
	17
	33
	14
	14
	79

	«Advocat», 1,0 l/ha + «Lemoore», 1,5 l/ha
	18
	2
	16
	15
	17
	50

	«Advocat», 1,0 l/ha + «Miura», 0,8 l/ha
	6
	3
	2
	16
	18
	30


According to the weight of weed in segetal chickpea community dicotyledonous annual weeds have a dominant position in control. Second and third places were taken by, properly, cereals annual weeds and perennial dicotyledonous weeds (table 2).

Soil herbicide «Advocat» and graminicides «Fuzilad Forte 150 EC», «Lemoore» and «Miura» reveal the high selectivity to the plants of the chickpeas. After usage of these preparations we did not observe the plant density reduction of chickpea and feature of phytotoxic action on them.

Average three-year results of the research show that among graminicides, the most effective against the number and wet mass of cereals annual weeds in chickpea crops was «Miura». On the second and third place by effectiveness in controlling cereals annual weeds were properly graminicide «Lemoore» and «Fuzilad Forte 150 EC». After usage of a graminicides «Fuzilad Forte 150 EC», «Lemoore» and «Miura» the number of all deleted cereals annual weeds was properly 85, 95 and 98 %; concerning a wet weight – 94, 96 and 99 %. In chickpea crops herbicides «Fuzilad Forte 150 EC», «Lemoore» and «Miura», which we use against cereals annual weeds, reduceed the number of Setaria glauca L. properly by 91, 99 and 98 %, and Echinochloa crus-galli – by 78, 89 and 98 %.

2. Wet weight of weeds and crop capacity of chickpea after application of herbicides, 2013–2015 years

	Variant
	Wet weight of weeds, g/m2
	Crop capacity, t/ha

	
	cereals annual weeds
	Dicotyledo-nous annual weeds
	Dicotyledonous perennial weeds
	Altogether
	

	Control
	296
	458
	280
	1034
	1,36

	«Advocat», 1,0 l/ha + «Fuzilad Forte 150 ЕС», 1,0 l/ha (standard)
	19
	166
	116
	301
	1,71

	«Advocat», 1,0 l/ha + «Lemoore», 1,5 l/ha
	12
	78
	151
	241
	1,75

	«Advocat», 1,0 l/ha + 
«Miura», 0,8 l/ha
	2
	181
	200
	383
	1,74

	НІР05
	
	0,31


Graminicides used with the background of pre-emergence systemic herbicide «Advocat», which intended for eradication overwhelming majority of dicotyledonous annual weeds. As it was revealed, this soil herbicide, depending on the option with the graminicide, controlled the number of dicotyledonous annual weeds in chickpea crop in the range from 74 % to 77 %. In consideration of variants with a graminicide, at an average, «Advocat» controlled the number of Chenopodium album, Amaranthus retroflexus, Stachus annua and Melandrium album in chickpea crops, properly, 83, 69, 93 and 95 %. It was revealed that Solanum nigrum was resistant. Soil herbicide «Advocat» has no effect on dicotyledonous perennial weeds. This fact does not give us the reason to analyse them. In general, combinations of the herbicides controlled the total wet mass of all weeds in chickpea crops in the range from 63 % to 77 %.
Significant suppression of cereals annual species by graminicides has caused significant growth of wet weight of perennial dicotyledonous and intact after application of «Advocat» dicotyledonous perennial weeds. Therefore, we did not manage to indicate the optimal combination of herbicides for crop capacity maximization of chickpea. At the same time, we note that the yield raising in all variants with herbicide were statistically provable, in comparison with the control.
Conclusion. Graminicide «Miura» (0,8 l/ha) had greater supervisory impact on the number and wet weight of cereals annual weeds in chickpea crops. Another graminicide «Lemoore» (1,5 l/ha) had an effect on cereals annual weeds less than «Miura», but more than «Fuzilad Forte 150 EC» (1,0 l/ha) in chickpea crops. Herbicides «Fuzilad Forte 150 EC», «Lemoore», and «Miura» has reduced the number of Setaria glauca L. in chickpea crops, properly, by 91, 99 and 98 %, and Echinochloa crus-galli – by 78, 89 and 98 %.

Soil herbicide «Advocat» with the background of which graminicides were applied, controlled the number of Chenopodium album, Amaranthus retroflexus, Stachus annua and Melandrium album in chickpea crops, properly, by 83, 69, 93 and 95 %. Solánum nígrum revealed resistance to it. Heavy oppression of the cereal species by graminicides has caused significant weight growth of these and other species of dicotyledonous annual weeds and perennial weeds in chickpea crops. Therefore, we did not manage to indicate the optimum combination of herbicides for crop capacity maximization of chickpea.
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