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PRODUCTIVITY OF SOFT WINTER WHEAT SORT
DEPENDING ON TERMS LENGTH OF SOWING AND WEATHER
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Introduction. Due to the rapid global increase of the populatiba,demand on grain’s cultivation
as the main food is also increased. Today, wheagrds/n at every continent in the world [1-5].
In Ukraine it is the main crop, under which theaaamnually reaches 6.7-7.3 million hectares. Up to
90% of the area is concentrated in the Steppe aresFSteppe Zones [6-8].

In recent years, our country presents confidendglfi in the world grain market by increasing
content of grain exports, including winter wheatlfd. In 2013, we took the eighth place among the
world's largest exporters, and in 2014 — the sigiporting 10.5 million tons of wheat (44% of total
production) [12, 13].

However, it should be hoticed that the yield ofstlorop is much lower than in many other
developed countries of the world, which is conngwith the non-observance technology of crop's
cultivation, particularly the sowing terms [11-13].

Analysis of recent research and publicationsin recent years, a number of scientific instdns
in Ukraine and the world came come to the conclustiat due to climate change, deterioration of the
phytosanitary state of the fields and the biologidaaracteristics of new varieties in production
(shortening the period of vinification), the termis sowing require constant research for each new
variety [14-16].

The during out researches we established thatafdr agro-climatic zone, the right lines of winter
wheat seeding are important for both favorable anfhvorable years. However, in the scientific
literature there are quite different recommendation

Thus, M.P. Yavdoshchenko [17] found that more tasisto diseases of the wheat varieties of soft
winter can be sown in admissible early and latsm$ewithout significant risk of losing their disease
and reducing the grain yield.

By Studing researches of R. A. Vozhegova, S. Qisggiand others [18] we established that in the
conditions of the Southern Steppe for the cultoratof winter wheat in a "black fallow" at the
beginning of the optimal seeding period (from Seyter 15) Ovidiy and Kohana varieties may be

© Korkhova M., Kovalenko O., Khonenko L., Markova N., 2018.
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sown, and at the end of the optimal and admis¢ttober 5 and 15) - Khersonskaya Bezosta, which
in case of delay with sowing will provide higheeld than other varieties.

The purpose of the researcho was the investigate the influence of sowing teand weather
conditions of the spring-summer period on the fdromaof the main elements of the productivity of
soft winter wheat.

Materials and methods.The researches were carried out during 2012-201th@rexperimental
field of Educational and Scientific-Practical Camé Mykolayiv National Agrarian University (ESPC
MNAU).

Field studies were laid out and executed taking adcount all the requirements of the research
methodology. The total area of the sown area im%Qhe registration area is 25 m2. Repeat thrdefol

Soil test sites are southern black soil. The stibjetresearch are the varieties of winter wheat —
Odesyka Misiya and Ovidiy, zoned in the South ofdike [19-21]. Cultivars were sown in three
terms — on September 2030" and on October 10D The forecrop is the fallow. Winter wheat’s
growing technology was common for the South StepmbeUkraine except the elements of
agrotechnics, which have been put on the study.

Phenological observations, the definition of pléeight, number of productive stalks, winter
wheat were carried out according to the procedfitkeostate strain testing of crops [22].

Resultsand discussionlt is known that during the late spring the plagts grown at an elevated
ambient temperature (8-10 °C) and more solar enavbile there is a rapid temperature’s increase,
which in turn degrades the regenerative proceasieibjts the growth of shoots cause partly or total
death of plants. In early spring vegetation of eintvheat before the release of the tube take glace
low temperatures (4-7 °C), which are slowly inciegslt is favorable for the re-growth of plants,
regeneration of damaged organs, and passing gfalith processes [23, 24].

According to long-term data in Ukraine the winteowing season resumes, first in the Crimea —
on March of 15-17 of March, Kherson and Odessa regions — on MarcR0{'8 Mykolayiv — on
March 20™-23", Kirovohrad, Dnipropetrovsk and Zaporizhzhya — March 23-2%, Donetsk — on
March 30-31", Lugansk — on April 1-3%. But in the recent years, due to the warmingatrerage date
of the vegetation resumption was shifted [25].

We have found that over the past 12 years (2005)2Qfe earliest resumption of the growing
season of winter wheat in Mykolayiv region was @08 (February, 6) and the latest recorded in 2003
(April, 6). During our research the resumption lné spring growing season in 2013 was marked on
March 9", 2014 — on March'® 2015 — on February 9g§Table 1).

Table 1 —Characteristics of the interphase period "the reneval of spring tillering — heading" of winter wheat
depending on sowing time and temperature conditions

) Dates of sowing
Key figures Years of research 50.09 30.09 1010
2013 9.03 9.03 9.03
Date of renewal of spring tillering 2014 6.03 6.03 6.03
2015 28.02 28.02 28.02
W . 2013 11.05 11.05 12.05
thﬁeiadtﬁ] gf,,the phase "the beginn 2014 11.05 14.05 17.05
2015 20.05 23.05 26.05
. 2013 64 64 65
"I)'Zreio(fjurgg;; of phase to phase 5014 67 70 73
' 2015 82 85 88
Th f effecti 2013 390,4 390,4 406,0
°Ce sum of effective temperatures 5014 364.4 396.4 2362
2015 356,3 404,6 454.4
2013 32 32 32
The sediments of rainfall in mm 2014 58 60 84
2015 153 153 153

The researched sorts of plants started to head tng dame time. It was found that sowing dates
significantly affect the offensive phase heading.

We found that the interphase period «the renewapuohg tillering — heading» of the winter wheat
significantly depends on the weather and the smawgng time period. In 2013 this period was rather
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short (64-65 days), which is justified by the egrbrsistent transition of daily average tempegatur
over 15 °C, which is for 16 days earlier than theltryear periods. In addition, the reduction in
interphase periods of drought due to dirt, andstima of effective temperatures at the same time was
390,4-406,0 °C.

The period of «restoration spring tillering — heaph in 2014 had amounted up to 67-73 days with
the sum of effective temperatures 364,4-436,2 @ most prolonged of the interphase period was
(82-88 days), was in 2015, due to better weatheditions during the growing season. The beginning
of heading was observed on May"20September 20at sowing, on May 23— September 3Dat
sowing, on May 28— October 10,

There is no the same opinion among scientists aghtd should be the optimum height of the
winter wheat plant. The short stature varieties lmainfluenced by less prone of lodging than thie ta
sorts. They form a smaller mass per unit of vegetatrop, so they use less of soil nutrients. Gn th
other hand, tall crops much better control weedsvth and development, so they need to use less
herbicides and so they assure higher yield of spamunit area as an organic fertilizer [26-28].

It was found that the height of winter wheat isngfigantly affected by sowing time. More
temples, this figure was generated in plants offits winter sowing period (September"30in
average of three years, 75.3 cm class Ovidiy and Gt for class a Odesyka Misiy (Table 2).

Table 2 -Height of winter wheat depending on the varietal chracteristics and times of sowing timing2013-2015 pp.

. Sowing dates (factor B) Averaage of
Variety (factor A) 20.09 30.09 10.10 factor B
Odesyka Misiya 77,0 72,7 69,5 73,1
Ovidiy 74,7 71,9 68,4 71,7
Average of factor A 75,9 72,3 69,9 72,7

Lowest winter wheat crops formed from the closiagedof sowing (10.x) — 69,5 cm class Mission
Odessa and 68,4 cm for class Ovid. The plant helgbteased from early to late sowing dates in the
average grades of 7.4 cm.

It was found that the height of the plants is a$lected by the weather conditions. The most
favorable for the growth and development of wintdreat plants were weather conditions in 2014,
when the height of the plants of studied varietiemched the time of sowing in average 75.2 cm
(Ovidiy) and 75.8 cm (Odesyka Misiya). The leasbfable for the growth and development of winter
wheat was 2013, the height of plants at the same tin grades was 71.4 cm — Odesyka Misiya and
68.4 cm — Ovidiy (Figure 1).

B Misiya odesyka M Ovidiy
758 75,2

76

74

72"

70-

68

66

64l | ‘
201¢ 201¢ 201F

Fig. 1.The height of the winter wheat plants in wax ripenes of grain, depending
on the grade during gears of study.

The number of productive stems per unit area igribst important element of the yield structure
which is formed by seeding rate, seed germinateEmperature, moisture and total productive tillgrin
and plant survival [29-32].

The results of our research show that planting datifect the formation of the density of
productive stalks, because plants were in diffevesather conditions. In 2013, both varieties have

7



, 1’2018

formed the most productive stem's stability andkihéss by plating on Septembef"30665 pcs./m?
(Odesyka Misiya) and 661 pcs./m? (Table 3).

Table 3 -Number of productive stems of winter varieties, depnding on the terms of sowing of wheat in the resezh
years pcs./m?2

Sowing dates (factor B)
Variety (factor A) 20.09 30.09 10.10
2013 2014 2015 2013 2014 2015 2013 2014 2015
Odesyka Misiya 651 873 825 665 997 893 659 961 614
Ovidiy 647 658 650 661 959 936 655 822 512

Grades Odesyka Misiya and Ovidiy formed the largeshber of productive stems (997 and 959
pcs./m2) which were sown on Septembeéf, ZD14.

The lower productivity of stalks (614 pcs./m?) wabown by the Odesyka Misiya and
(512 pcs./m?) by the Ovidiy in 2015 when it was sam October 10

Grades Odesyka Misiya and Ovidiy formed the largaghber of productive stems (997 and
959 pcs./m?) in 2014 when they were sown on SepterBB. The lower productivity of stalks
(614 pcs./m? on the variety of Odesyka Misiya ari® Ppcs./m? for a variety Ovidiy) formed
investigated varieties in 2015 by the time of s@m October 10

It is known that higher temperatures in the latagss of winter wheat growing season lead to
large losses of grain (20.4%) compared with théezg(15.5%).

Our research has shown that the most favorableneeabnditions during the period of «heading -
milky ripeness» of winter wheat were in 2013, oa thme of sowing on October “0During this
period there were 52 mm of rain sediments, theameetemperature was 20,1 °C, which influenced
the process of fertilization, ripening and grasize.

Yields of wheat which were sown in the period (®eto 10™) was higher, it was 5.54 t / ha
(Odesyka Misiya) and 4.92 t/ha (Ovidiy). Sowing @iwas done on September"2nd 3¢ in the
period of «heading - milky ripeness» was just 13,rand the yield of wheat was formed at the level
4,37-5,23 t/ha (Table 4).

Table 4 —Yields of winter wheat varieties depending on theawing date and weatherconditions during the period
of «heading - milky ripeness»t/ha

— Years
>< . 2013 2014 2015
25 | Sowng infall Rainfall
g S dates Average szzlrg:nv Yield, | Average |Rainfallin| Yiel, Average seglr';env Yield,
= t°eC ) 1 t/ha t°C mm t/ha t°C ) 1 t/ha
in mm in mm
Odesyka 20.09 20,3 13 4,92 18,9 33 5,62 20,4 20 5,48
Misiya 30.09 20,3 13 5,23 20,1 25 6,05 20,6 20 6,40
10.10 20,1 52 5,54 20,9 16 6,26 20,8 20 4,51
20.09 20,3 13 4,37 18,9 33 5,15 20,4 20 5,25
Ovidiy 30.09 20,3 13 4,51 20,1 25 5,67 20,6 20 6,11
10.10 20,1 52 4,92 20,9 16 5,82 20,8 20 4,26

In 2014, the most favorable conditions for graimnfation can be explained by the greater
moisture supply of crops, as heading before, duaing after 74 mm of rain sediments the average
temperature in this case was 20.9 °C.

In 2015, weather conditions in the period of "hegdi milky ripeness" at all stages of crop's
development was almost identical. The maximum yielas observed by the sowing plated on
September 30and was the grades of 6.40 t / ha (Odeska Missiyd)6.11 t/ha (Ovidiy). This can be
explained by a high coefficient of tillering planteerefore, a large number of productive stemslper
m2. The crops of the third period (on October™L@hrough early termination of the autumn season
growing showed less productive stems.

onclusions. According to our studies it was found that the smwtime and the weather in
spring-summer period have a significant effect be tength of phases of «the resumption of
vegetation» and «heading», plant's height, numlieproductive stems per 1 mz2, formation of
productivity of varieties of winter wheat.
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The most prolonged (82-88 days) interphase peribd renewal of spring tillering-heading» was
in 2015, when the sum of effective temperatures36#53-454,4 °C and sediments 153 mm.

Plant height had decreased from early to late spwlates in the average grades of 7.4 cm. The
most favorable for the growth and development oftar wheat were the weather conditions in 2014,
when the height of the plants of studied varietgzghed the average 75.2 cm (Ovidiy ) for the tihe
sowing and 75.8 cm (Odesyka Misiya).

Under the conditions of the South Steppe of Ukrdiireeoptimum sowing period of winter wheat
varieties Odesyka Misiya and Ovidiy on the foresrfgdlow should be considered as the period from
the 30" of September to the £®f October, which is formed by 655-997 pcs. / fmpr@ductive stems
and grain yield at the level of 4, 92-6,40 t/ha.

LIST OF REFERENCES

1.Curtis T., Halford N. G. Food security: the challengf increasing wheat yield and the importance of n
compromising food safety. The Annals of Applied Bgy. 2014. URL: https://www.ncbi.nim.nih.gov/pmcieles/
PMC4240735/ ( :07.05.2018).

2.Wang L.L., Palta J.A., Chen W., Chen Y.L., Deng XNRrogen fertilization improved water-use efficnof winter
wheat through increasing wateruse during vegetatitheer than grain filling. Agricultural water mageament. 2018. No 197,
P. 41-53. URL: https://scholar.google.com.ua/scitalar=1&ie=UTF-8&Ir&cites=6553857242138614843.

3.Macholdt J., Honermeier B. Yield Stability in Winté/heat Production: A Survey on German Farmers'Ahdsors'
Views. Agronomy. 2017. Vol. 7(3). P. 2-18.

4.Do T., Anderson K., Wade Brorsen B. The World’'s Wh&apply. Oklahoma Cooperative Extension Service. URL:
http://wheat.okstate.edu/economics-marketing/ AGECvéeb.pdf ( 30.03. 2018).

5.Formation of the world wheat market. Trends in ghabal consumer market: a review of foreign infotima. 2016.
No 5, 19 p. URL: http:/fisr.uz/docs/%D0%92%D1%8B%REBF%D1%83%D1%81%D0%BA%20%E2%84%9615.pdf (

4.06.2018).

6.Kussul N., Kolotii A., Skakun S., Shelestov A., lsusO., Ollynuk T. Efficiency estimation of diffaresatellite data
usage for winter wheat yield forecasting in Ukrai@ARSS-2014: 35th Canadian Symposium on Remote SphSEE
Joint International Geoscience and Remote Sensimp8sium (Canada, 2014). P. 5080-5082.

7.Lindeman M. Ukraine: Sown Area and Early Prospémt2017/18 Winter Crops. Foreign Agricultural See/i 2017.
URL: https://ipad.fas.usda.gov/highlights/2017/01/t8d jan2017/index.htm ( 28.03.2018).

8.Gutierrez, L. Impacts of El Nino-Southern Osciltation the wheat market: A global dynamic analyBisOS ONE,
2017, Vol. 12, No 6. URL: https://apps.webofknowledgpm/full_record.do?product=WOS&search_mode=

GeneralSearch&qid=3&SID=D33exfZ6h7HRQOGwgNr&page=b&d?2 ( 28.03.2018).
9.Pittman R., Nekrasenko L. Grain, Export, and Laggsin Ukraine. URL: file:///C:/Users/%D0%AE%D0%B7%0%
B29%D0%B5%D1%80%D1%8C/Downloads/AgricultureExportdRailwaysinCe_preview.pdf ( 28.03.2018).

10. Gurzhij N. M., Svjerchkova A. S. World market ofreals: trends and prospects. Sustainable develdprh@zonomy.
International scientific and production journal. 120 No 4 (21). P. 303-307. URL: file:///D:/%D0%97%%B0%
D0%B3%D1%80%D1%83%D0%B7%D0%BA%D0%B8/sre_2013_4 dif.p 4.06.2018).

11. Antonenko K. V., Diabi A. Prospects for the devetmmt of the world market for grain crops. Probleafs
improving the efficiency of the infrastructure. Kyi2015. No 40, P. 3-10.

12.Bond J., Liefert O. Wheat Outlook Economic ResearémnviSe. 2015. URL: http://usda.mannlib.cornell.edu/
usda/ers/WHS//2010s/2015/WHS-12-11-2015.pdf. ( 29.03.2018).

13. Tadeusz O. Effect of sowing date on winter wheatdg in Poland. Journal of Central European Agrigelt 2014,
Vol 15, No 4, P.83-99.

14. Goloborod'’ko S. P., Dymov O. M. Global climate charas a prerequisite for the development of iragain
Southern Steppe. «News of agrarian sciences» jbutyia, 2014. P. 33-37.

15.Sun Z., S. F. JiaS. F., Lv A. F,, Yang K. J., Sgm J., Gao Y. C. Impacts of climate change on tiyrperiod and
planting boundaries of winter wheat in China undePR®G scenario. Earth System Dynamics. URL: httpgMvearth-syst-
dynam-discuss.net/esd-2015-61/esdd-6-2181-2015.pdf. 29.03.2018).

16. Cherenkov A. V., Solodushko M. M., Solodushko V. Rozel's'’kyj O. M Influence of climate change o tlerms
of winter wheat sowing in the conditions of the 8aun Steppe. Agronomist. 2014, No 3, P. 80-84.

17.Yavdoschenko M.P. Effect of sowing time on the depment of disease in crops of winter wheat. URL:
http://www.institut-zerna.com/library/pdf37/17.pgf. 05.06.2018).

18.Vozhegova R.A., Zaiets S.O., Kovalenko O.A. Yielthaeity of different winter wheat varieties depernglion
sowing time in the Southern Steppe. «News of agmastiences» journal. 2013. No 4, P. 26-29.

19. Shebanin V.S., Kovalenko O.A., Korkhova M.M., Khoke L.G., Markova N.V. Directory of winter wheatngties
for the Steppe of Ukraine. Mykolaiv, MNAU, 2016.2Lf.

20. Korhova N.M. The productivity of soft winter whedé¢pending on sowing terms and norms of sowing irditions
of southern steppe of Ukraine: dissertation on catitipn of a scientific degree. Kherson, 2015, p04

21.0nychko T. A., Sobko N. G. Features of productivilymation and grain quality of modern varietiesvahter
wheat. Bulletin SNAU. Series «Agriculture and Bioleg2015. Vol. 3(29), P. 30-35.

22.Methodology of conducting g u alification examimatiof plant varieties for suitability for distribat in Ukraine.
General part. Ukrainian Institute for Plant VarieBxamination. 2016. URL: http://sops.gov.ua/pdfbddks/idannia/
Metodiki/PSP/1.pdf ( 14.03.2018).



, 1’2018

23.Hahula V.S., Ulich L.I., Ulich O.L. The influencé environmental factors on the implementation ofn@rieties of
soft winter wheat breeding potential. Agrobiolo8913. No 11, P. 44-49.

24.Ulich O.L., Tkachuk S.O., Hahula V.S., Tereshenké&.lAssessing the impact of time of spring vegetatenewal
on growth, development and productivity of soft teinwheat varieties. Plant Varieties Studying aratdttion. 2014. No 4,
P. 51-57.

25. Korkhova M. M. Influence of the duration of winterst and FRF on the yield of soft winter wheat, dejieg on the
time of sowing in the Southern Steppe of Ukrainkrdihian Black Sea Region Agrarian Science. Crop tol, breeding,
seed production and fruit and vegetable produc26i43. No 9, P. 353-359.

26.Jimenez-Berni J. A, Deery D. M., Rozas-Larraondod®ndon A. G., Rebetzke G. J., James R. A., BovillDJ.
Furbank R. T., Sirault X. R. High Throughput Detaration of Plant Height, Ground Cover, and Above-@GaBiomass in
Wheat with Lidar. Frontiers in plant science. 201Rp 9. URL: https://www.frontiersin.org/articles/B339/
fpls.2018.00237/full ( 29.03.2018).

27.Kochmarskyi V.S., Khomenko S.O., Fedorenko M.V.nb& T.A. Plant height and lodging resistance dfemtion
accessions of durum spring wheat. Myronivka buile2016. No 1, P. 73-81.

28.Gamajunova V.V., Smirnova |.V. The dynamics of afgnound biomass of the winter wheat variety indreps
depending on the nutrient background. Bulletin BINAEU. Series: plant growing, breeding and fodderdpiction. 2015,
No 2 (50), P. 178-182.

28. Vaschenko V.V., Nazarenko N.N. Analysis of seifiter wheat productivity in the Northern stepgedJaraine. Plant
Varieties Studying and Protection. 2084.4. P. 68-72.

29. Zhuk O.l. The productivity of winter wheat steomder different mineral nutrition. Factors in esimentalevolution
of organisms. 2016. No 18. P. 85-88.

30. Cherenkov A.V., Kozelskiy O.M. Influence of egption agrotechnological grown on grain producgivif winter
wheat. Bulletin of ZHNAEU. Crop production, breediaigd seed production. 2015. No 1. P. 215-222.

29. Hodanic'kyj V., Hodanic'ka O. Formation of grairmea productivity. Proposal. 2017. No 4, P. 78-80.

| & $# # $ 1>()? 0+% 0% $ $#0# #1$ #S 1+ ? &#* $ % $(-
#H O+ L
R S (T N T
4 (8 - ( * (
" g ¢ 8 " ' 9 + ( 8 . , * -
( : 8 - ( ( t (
« 0 - | » 8 8 "8" " (64-65 ) 2013 ,
xx g "( ( =" 390,4-406,0¢, "8" 8" (82-88 )— 2015 , -
M ( 8" " " . #8 " ¢ 8 -
( " ( " 74" . ! [
8 " 2014 , 8 "8' " ( "
752" (1 ) 758" (2 ).4 "8 ¢ 8 " * o ! -
( 8' (997 959! ./"?) 2014 ( ( 30 .+"8 ( 8
(512-614! /') * " "8 2015  ( 10 .4 "
; (" 8 ( 8 ( « ! - ( »(! 8 -
8 2013  ( 10 LA 8 ¢t 8 " 640/ )*" -
2015 ( " 2 30 . # 2013-2014 "8 8
"8' 8 ( ( 10 , 0,15-0,41/ ( 8 -
30 .
*=($2( #$ (! " , , , ( 8 , 8 , -

Productivity of soft winter wheat sort depending onterms length of sowing and weather in spring-sumnreperiod

M. Korkhova, O. Kovalenko, L. Khonenko, N. Markova

The article is about influence of sowing terms avehther conditions in spring-summer periad the productivity’s
formation of the winter wheat modern varieties onditions of the South Steppe of Ukraine. It wasnth that spring-
summer period the main role in formation of cropdarctivity wasplayed by the length of “renewal @friag tillering-
heading” phases, the shortest of which (64-65 dags)in 2013, the sum of effective temperatures #mounted to 390,4-
406,0 %, and the longest (82-88 days) was in 2015, dubeadiest weather conditions during the growing aeaBlant’s
height of winter wheat decreased from early to aeing terms on the average in of different vageto 7,4 cm. The best
conditions for the growth and development of wintdieat plants were in 2014, when the plant heigth@studied varieties
reached on the average 75.2 cm (Ovidiy) and 75.§Q@desyka Misiya). The examined winter wheat vageformed the
largest number of productive stems (997 and 959m&3 in 2014 by sowing on September 30. The laveeductive
stubble (512-614 pcs./m?) was formed by the stud@ts in 2015 by sowing on October 10. The re$emrbiave faund that
the best weather conditions during the period eféwal of spring tillering-earing" of winter wheaére in 2013 by sowing
on October 10. The highest grain yield of wintereah(6.40 t/hectares) was formed in 2015 by thdrepwf the Odesyka
Misiya on September 30. In 2013-2014, the high&dtlyof the studied grain sorts was collected byiseg on October 10,
which was 0.15-0.41 t/ha more than the control pt&aber 30.

Key words: winter wheat, sort, sowing, number of productivenss, plant height, crop yields.
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Introduction . Pear, despite its extremely high flavor and camsuqualities, is spreading too
slowly in gardening. One of the reasons for thighe existence of a problem in the study of
fertilizer application systems in horticulture, whi was previously most often used in apple
plantations. The recommendations for their feiitifzapple orchards were given together for pears,
as the closest to the biological and technolodieatures of the culture. However, the pear is still
markedly different in the needs of mineral elemembsparticular with the growing masses of
vegetative organs and the formation of fruit cragmswell as the relation to external environmental
conditions, which must be taken into account foe throduction of fertilizers with optimal
parameters for its nutrition. But even at the oplitevels of soil nutrition, there can be a lack of
individual mineral elements for their intensive iagtation during certain periods of growth and
development of fruit trees, which negatively affetiie physiological and biochemical processes in
the plant. Therefore, it is important to study pessibilities of enhancement of these processes by
foliar application in addition to the main soil fiizer, which creates optimal backgrounds of
mineral nutrition of trees through root systems.

Analysis of research and publicationsPear is one of the most common fruit crops, inciwhin
selecting varieties that are most suitable foriatlion in specific soil-climatic conditions, it is
necessary to take into account not only high prtdtyg but also the ability to adapt quickly and
effectively during stress [1-4].

The promise of introduced plants is determinedHmjirtresistance to unfavorable environmental
factors. In this regard, when introducing fruitglderries, it is very important to identify variegithat

© petrenko S., Slyusarenko V., 2018.
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can tolerate atmospheric and soil drought. Therizgitfor drought tolerance of plants is watering an
water-retaining ability of leaves of plants [5].

Important for normal growth and development, andcleefor high plant productivity, is providing
them with essential elements of mineral nutritiback of nutrients in the soil cause a violatiortloé
physiological and biochemical processes in thaiéissas a result of which pathological phenomena
develop, the signs of which are inhibition of grbwthanges in coloration of leaves, formation of
necrosis, deformations, depletion of leaves andsfriAll this leads to a decrease in the yield,
deterioration of its quality, and often - to theatteof plants [6-8].

In plant organisms, the normal course of all preesof life is due to the presence of sufficient
guantities of water in cells and tissues. The watining ability of cells depends on the condisicf
growing plants. The study of water management @fr peees and their regulation is an actual and
important problem, especially in the south of Ukeaiwhere the growing season is almost annually dry
and the limiting factor during growing of plantsimsufficient amount of natural moisture. In thase, an
in-depth study of the physiological mechanismsdzpdation of the pear to drought is also imporitant
order to increase the resistance of plants toattie ¢f moisture in the soil. Insufficient moistucausing
changes in physiological and biochemical procesdss affects anatomical characteristics [9].

Symptoms of mild water stress often cause accuinmlaf betaine in a leaf of young pears. Betaine,
caused by water stress in mature leaves, is ntadatdor about two weeks after re-irrigation andigedly
decreases after the abstinence of water stress, mwodith later, its content is reduced to normalie The
exogenously applied on the leaves of betaine Bligiproves the growth of the shoots and the ahiift
the leaves to resist dehydration, reduces thedewsieking under the influence of stress and presmthe
restoration of leaves after wilting for re-irrigaii These data show that accumulation of betainaused
by water stress and is associated with tolerantetdrought of pear trees [10].

An important indicator characterizing the work lo¢ {photosynthetic apparatus of plants is the conten
of chlorophylls "a" and "in" and their correlatiofhe study of the accumulation of pigments (chlbxdipa
and b and carotenoids) in plant leaves is of greportance, since their content affects the intgrd
photosynthesis, the synthesis of spare organictades (carbohydrates and proteins) and the
enhancement of adaptive properties of photosyntlkgtiictures under adverse environmental conditions
[11-12]. Chlorophyll metabolism is probably the mpeominent manifestation of life. It is estimatiet
the annual chlorophyll turnover is more than 1000am tons [13-16]. An important means of regubafi
the accumulation of pigments in plants, includiegns, is the use of physiologically active drugs iaace
elements that can stabilize or increase the anudyaiyments in the leaves of plants [17-18].

Frost resistance is not clearly restricted in itsfestation. The crucial role in preserving thanpl
plays not the maximum possible value of the negatmperature, but to a greater extent the pefiod o
influence and the state of the organism of thetplzat is exposed to the negative temperature {9-2
The level of cold weather is determined by the eonhbf carbohydrates in its wood. Carbohydrates
are the main nutrients of a plant organism, whighcharacterized by high reactivity. They take part
in many chemical reactions of metabolism. High regative capacity of the grafted material depends
on the content of the plastic substances in tlsei¢is of the trees and, first of all, carbohydrates.
established that the more carbohydrates are cedtam the tissues of the shoots, the better is the
process of fusion of grafted components and roatingeedlings. Growth of shoots, deposition in the
supply of plastic substances and the overall vtgihlf fruit plants is determined by the carbohyédra
metabolism, which, in turn, significantly dependstbe conditions of cultivation [21-22].

Mobilization of starch and carbohydrates flow te Kidneys is compounded when there are low winter
temperatures. This conclusion was made after Japaoientists study comparing total soluble sugyads
reducing sugars concentration, acid invertasean@land sucrose-phosphate synthase in the wopgehi
Japanese pear trees and corresponding coolingioosdiuring the rest period [23-26].

The literature is almost no information on the iotpaf exogenous optimizing soil mineral nutrition
background macro key (NRK) and top dressing fegtilicomplex drugs with different composition of
macro- and micronutrients in chelated form of poarethe accumulation of chlorophylls and carotesioid
in leaves. In this regard, we studied the effectheir actions on the accumulation of photosyntheti
pigments leaves pear trees in the western regitire@outhern Barrens.

The purpose of the research is to investigate the effect dindging the soil background of
mineral nutrition with main macroelements (NPK) afaiar nutrition with complex fertilizer

12



, 1’2018

preparations with different composition of macreiarts and micronutrients of nutrition in chelate
form on the physiological and biochemical paransetdrthe puffer apparatus and the annual growth
of Tavriiska pear trees on chernozem common imigern region of the Southern Ukrainian steppe.

Research methodologylnvestigation of the effect of optimization of meral nutrition on basic
macroelements (NPK) by soil fertilization and foliapplication of complex microfertilizers on
Tavriiska varieties of pear trees was conductediisgafrom 2015. According to the conducted soll
analyzes, in the soil in the balls 0-60 cm found-M 0,0, POs — 78 and KO — 379 mg/kg. When
comparing the data given with the pears for detaimgi the levels of mineral nutrition, the main
macroelements (NPK) show that the content of mitrairogen exceeds 5 mg/kg of the upper limit of
the optimal level, which is 34-35 mg/kg, the cohteihmobile phosphates is close to the upper limit
of the optimal level - 60-80 mg/kg, and exchangedbims of potassium is lower by 46 mg/kg from
the average (425 mg/kg) of the optimal level — 4BD-mg/kg of soil. Therefore, when laying the
experiment to create an optimized background ofitrart of pears with nitrogen, phosphorus and
potassium, only the norm of potassium fertilize9§%g/ha KO) was calculated, which was supposed
to maintain the optimal level of content in thel sdiexchangeable forms of potassium during a three
year period. The results of agrochemical analyrnethé years of research (2015-2017) indicate that
the content of fruit trees available for nutriti@i nitrogen and phosphorus compounds at the
beginning of the experiment and in the researchsyeas not less than optimal levels. The fertilizer
produced by the O level was also within the optimal level of 402/kwy

The scheme of the two factor studies envisagesittiuy of two levels of the content of the compounds
available for plants and nitrogen (N), phosphof©f) and potassium (fO) available to plants: 1) not
optimized (without soil fertilization), and 2) optized by the application of agrochemical soil asiglpf
fertilizers with those macroelements, which lackethe roots of the soil layer (0-60 cm) to theimpd
levels (factor A). As well as four variants of falifertilization: 1 — without feeding (spraying thleeet with
water), 2, 3 and 4 — spraying with fertilizer smlos, respectively: Reakom plus (garden) — 5 Mdexal
Microplant — 3 I/ha and Biochelat «Fruit and besrgps» — 3 I/ha (factor B). These doses of druge we
dissolved in water at a rate of 1000 liters of Sofuper hectare of garden.

The repetition of the experiment is threefold, lihes are systematically placed. In each plotheig
accounting trees planted in 2010 under the schdmMexd@.5 m. The soil in the experimental garden
was kept by the steam system, the water regimeé wa$ maintained thanks to drip irrigation at a
humidity level of 60%.

The content of green pigments (chlorophylls «a», «arotenoids and their sum) in the leaves was
determined by acetone method of Godnev [27]. 858t0ae was used for the extraction of pigments. The
optical density of the solutions was measured enSpekol spectrophotocolorimeter. The calculation o
the content of pigments was carried out on thesghagass by the equations of Rebbelen. Free and boun
water in the leaves were determined by the refnaaioetric method [28]. The content of sugars in &oo
was determined by the Bertrand method in the nuadifin of L. V. Milovany [29]. Shoots for analysis
were selected after vegetation. The amount ofistiara volumetric method by Kh. M. Pochinok [30].
Photocolorimetry of solutions was carried out at$pekol SP at a wavelength of 500 nm.

Research resultsDuring the vegetation season in 2016, when tilbaokground was optimized
and the use of various preparations for foliar fiegdthere was a change in the state of waterén th
pear leaf.

It was established that in the beginning and ateti@ of vegetation in the leaf of pears of the
Tavriiska variety (Table 1), the content of the ledowater was higher than that available in altigtd
variants. In particular, it was the highest in leftrees with foliar applications Biochelat "Fraibd
berry crops" and Wuxal Microplant, the ratio betwélee content of coherent and free water was 3.4.

It was established that in the background of odimineral nutrition of plants, created due to
soil fertilization, the physiological state andistgnce to adverse weather conditions in pear tees
better. This conclusion is based on the data ofelapwhich tends to increase the content of freg a
bound water in the leaves of trees, in variants wjtimization of the soil background.

Significant changes in growth associated with theerisification of biosynthesis processes in
leaves and shoots. Therefore, it is advisable tectiehe effect of the investigational drugs on the
basic physiological parameters in the tissues @feghves of the pear. Accumulation of chlorophyll i
the leaves is a determining factor for the intgmassage of photosynthesis. The content and ratio of
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chlorophyll is an integral indicator of metaboliend the formation of organic substances in plants,
which affects their growth and productivity.

Table 1 —Effect of fertilization and foliar nutrition on the state (fractional composition) of water in the leabf
Tavriiska pear tree, %, 2016

Backgrounds o . . . Free water Connected water

soil nutrition of Options for Foliar Feeding -

trees (factor A) (Factor B) Vi Vil X \ Vil X
Without feeding (control) 13,1 11,0 10,3 50,3 43,7 40,9

Unoptimized Reakom plus (garden) 13,3 11,2 10,5 50,4 43,9 41,3
Wuxal Microplant 13,7 11,5 10,8 50,6 442 41,5
Bio-chelat «Fruit and berry crop, 13,5 11,6 10,7 50,5 445 41,7
Without feeding 13,6 11,7 10,5 50,9 44,0 41,1

Optimized Reakom plus (garden) 13,9 11,8 10,8 51,2 44,2 41,4
Wuxal Microplant 14,7 12,5 11,1 51,8 45,1 41,8
Bio-chelat «Fruit and berry crop| 14,5 11,9 11,0 51,5 44,8 42,0

NIRys Factor A 1,0 0,7 0,6 0,7 1,2 0,8
Factor B 1,1 0,8 0,4 1,2 0,9 0,4

Note. * Timing of sampling (months).

Various options for fertilization and fertilizatidmve different effects on the content of pigments
in the leaves of pears. The content of pigmentiénleaves of the trees of the pears of the T&eriis
variety was significantly influenced by the optimion of the soil background and fertilization with
the drugs Wuxal Microplant and Biochelat «Fruit dary crops». The leaves of the treated trees had
a more intense color than the control plants. Thig has allowed us to assume that under the
influence of optimization of the soil backgroundddor the foliar application of the drugs there veas
shift in the chain of biosynthesis of pigments. Tesults of laboratory studies of the content of
pigments - chlorophyll (a + b) in the leaves ofpeees confirmed this our assumption (Fig. 1).

| "#$ % & "#$ %

The content of chlorophyll (a + b),
mg /100 g of crude mass

Fig. 1.The content of chlorophylls (a + b) in the Pear Taviska leaf depending on from foliar
fertilization and optimized fertilization (2016): 1 — without feeding; 2 — Reakom plus (gajde
3 — Wuxal Microplant; 4 — Biochelat «Fruit and yecrops».

The analysis of the content of chlorophylls in ¥agiant without optimization of the soil background
(black columns) and in variants with fertilizatishowed significantly more accumulation of chlordpimy
the leaves of the trees on the optimized soil bhackgl (gray columns) treated with the drug Wuxal
Microplant — 9.87 mg/100 g. The number of chlordighfa + b) in the leaf of the studied variantshuf
soil backgrounds and the nutrition increased imaws, where the 3O was introduced into the soil and
used for nutrition. Significantly increased the teon of chlorophyll to optimize the soil backgroundall
variants — an increase of 1.55-4.39 mg/100 g wilyfNactor A — 1.2 mg/100 g. Increasing the content of
chlorophyll in the leaves was significant in theeaf root growth of Wuxal Microplant — 2,12 mg/I®h
the non-optimized background, and optimization —284 mg/100 g, and Biochelat «Fruit and berry
crops» — at 1.92 mg/100 g, with Niactor B — 1.5 mg/100 g.
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Carbohydrates are the main nutrients of the plegarism. They are characterized by high reactivity
and take an active part in many chemical reactdmaetabolism. The effect of optimization of thel so
background and preparations for foliar feedingtendontent of carbohydrates (mono, dactyl andrstarc
ripe shoots of vegetative trees was studied. It feasd that the total number of carbohydrates in
experimental variants increased with respect ttrabiThe highest starch values were found in trgants
where the soil background was optimized and theerbt nutrition was carried out with the preparat
Biochelat "Fruit and berry crops" and Wuxal Micram (Table 2). As the dispersion analysis showsesl, t
increase was significant. Consequently, these trags more energy material, their shoots have grown
better and they are more resistant to adverse areathditions.

Table 2— Content of carbohydrates in the shoots of Tavriisk pear tree trees depending on fertilization and ficar
nutrition , mg/g, 2016

Backgrounds of soi . . Sugar
nutrition of trees Opthns for Foliar Starch . Sum of
(factor A) Feeding (Factor B| Montsucar Ditsuhar Sugar Sum| carbohydrates
Without feeding 3,60 0,95 1,90 2,85 6,45
(control)
Reakom plus 4,50 1,45 1,80 3,25 7,75

Unoptimized (garden)

Wuxal Microplant 4,95 1,65 2,55 4,20 9,15

Bio-chelat «Fruit 4,55 1,80 1,90 3,70 8,25

and berry crops»

Without feeding 3,75 1,15 1,81 2,96 6,71

Reakom plus 4,65 1,55 1,80 3,35 8,00
- (garden)

Optimized Wuxal Microplant | 5,05 1,75 2.65 4.40 9.45
Bio-chelat «Fruit 5,15 1,90 1,95 3,85 9,00
and berry crops»

NIRys Factor A 15 0,9 0,9 15 2,0
Factor B 0,7 0,3 0,1 0,2 0,4

Significant increase in the accumulation of sugaswbserved in trees treated with the Wuxal
Microplant with optimized soil background — 4.0 m@nd without it — 4.20 mg/g. It is known that
low molecular weight carbohydrates are able to Wne@ radicals that cause destructive oxidative
processes, usually enhanced by the action of addisiaging physical factors. In addition,
monosacrides and sucrose perform signal functag tirect part in the regulation of cell division,
growth and differentiation. These processes plageaisive role in the initial stages of plant
development, namely at the beginning of the veetat

Accumulation of low molecular weight carbohydrates considered as an adaptation to
unfavorable environmental conditions. This propeftgarbohydrates is very important for qualitative
passage of vegetation stages by a tree in conglitbdrought and high temperatures of the Southern
Steppe of Ukraine. The introduction of fertilizensd the use of nourishment contributed not only to
the more intensive accumulation in the tissueshobts of pears of sugar trees, but also starch.

Conclusions.1. It has been established that in the backgrodiraptimized mineral nutrition of
plants created due to soil fertilization, the pbimjical state and resistance to adverse weather
conditions in the pear trees are better.

2. Significantly higher accumulation of chlorophyll the leaves differed trees on optimized soil
background treated with the drug Wuxal Micropla.87 mg/100 g. The increase was significant.

3. The highest starch values were found in theamtsi where the soil background was optimized
and the foliar nutrition of the Biochelat «Fruitdaberry crops» and Wuxal Microplant — 5,15 and 5,05
mg/g, respectively, were carried out. The best amhofisugar was accumulated in trees treated with
Wouxal Microplant with optimized soil background -94mg/g and without it — 4.20 mg/g.
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The influence of soil background optimization and ftar top dressing on physiological and biochemicgbrocesses
in pear trees of Tavriiska variety

S. Petrenko, V. Slyusarenko

The results of the research conducted in the figlderiment, laid out in 2015 under the two-factonesne in triple
repetition with the presence of eight accountiregeéron each elementary site, are presented. Befgrg lthe experiment
agrochemical analysis of the soil revealed theamndf mobile forms of potassium by 46 mg/kg ldsmtthe average index
of optimal level, and nitrate nitrogen (on nitréitton ability of the soil) and mobile phosphorusnpmunds — more than
optimal levels. To optimize the soil backgrounde 20 rate of 598 kg/ha was calculated and intredu@nd thus an
optimized background of mineral soil nutrition afgrs was created with all three major macrocelSRS).

The scheme of the study included two levels of dbetent of the compounds available for plants amgen (N),
phosphorus (f0s) and potassium (¥O) available to plants: not optimized (without sfettilization) and optimized by
applying agrochemical analysis of soil fertilize@culated on the basis of the results of thosermaégae There were not
enough roots in the soil layer (0-60 cm) to tharoptn levels (factor A) and four variants of foliapplication: 1 — without
feeding (spraying the sheet with water), 2, 3 ardsfiraying with solutions of fertilizers, respegety: P akom plus (Garden
Town) — 5 I/ha Wuxal Mikroplant — 3 I/ha and Biohtel&ruit Culture" — 3 I/ha (factor B). These dosesdofigs were
dissolved in the calculation of 1000 liters of siwn per hectare of the garden.

At sufficient levels of the available plants forapts nitrogen and phosphorus in chernozem commnignifisantly
exceeding the optimal for apple) and inadequatagsaim supply (below the optimal content of itshexte forms by 46
mg/kg of soil), an adequate level was created Iplya@m the calculated norm of K at 598 kg/ha the feeding of the pear
trees with this element and the overall optimizadkground of their mineral nutrition by main mademeents (NPK), which
was maintained throughout the three-year studygeri

On the optimized background of soil nutrition oétimvestigated trees, the main macroelements (N&€)d that the
physiological state and resistance to adverse weatinditions in pear trees improved. Significaftigh accumulation of
chlorophyll in the leaf differed in the trees on@gtimized soil background, treated with the drugXal Microplant — 9.87
mg/100 g. More accumulation of sugar content oezliin trees that are on optimized soil background #opically
nourishing the drug Wuxal Microplant — 4.0 mg/g.

Key words: pear, Tavriiska, fertilization, foliar nutritiomptimal level, chlorophyll, carbohydrates, dry teat
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Evolution of theoretical and practical basics of trasition from beard tillage to beardless and surfacaoiltillage in

Ukraine untill the first half of 20™ century
. Prymak, M. Voitovyk, O. Panchenko V. Karpenko, S. Levandovska, Panchenko

The idea of the positive effect of maximum deep pmwing began was suggested in Russia and Europeantries
since the second half of the 18th century.

Deep soil plowing was recommended by A.T. Bolotov3@-1833), I.M. Komov (1750-1792), O.O. Yizmaiilsky
(1851-1914), D.I. Mendeleiev (1834-1907), S.M. U$b¥96-1859), K.A. Timiriazev (1843- 1920).

According to 1.O. Stebuta and P.A. Kostychev, pluogvprovides a very rapid mineralization of orgamiatter and good
soil aeration, nutrients desorption, and destrayd grass.

V.V. Dokuchaev and O.0O. Yizmaiilskyi emphasized itterrelation of the erosion problem with the gdewb of drought
in their early papers. Scientists suggested thansusture preservation along with erosion soitgigence is achieved due
to its cloddy granulated structure.

The majority of domestic agronomists of the 19t aarly 20th centuries propagated intensively #ilew system of
farming for the chernozemic areas of the countsyth@y can not think of any another alternativéhis disappearing long
fallow system.

Plowing at the end of the 19th century, which repthtillage with a wooden plow, was consideredniizén measure of
crop growing intensification, which aimed to accate the desorption of ash and nitrogen nutritimments of plants to
obtain high yields. O.M. Shyshkin recommended agldiranure for deep under winter plowing in arid area

P.A. Kostychev always spoke in prize of surfadiage. The scientist recommended adding manureruadeirface
tillage, which created mulch, preventing the botlagers of the soil from drying out.

I.Ye. Ovsinskyi suggested cultivating fields to migteper than 5 cm in order to destroy wild grass lansen the top
layer of soil for seeds placement. According tofdrener, both drought and excessive rainfall urddmp plowing is equally
dangerous for tilled soil.

Surface tillage of soil was carried out by I.Ye.dgwskyi with cut cultivators of his own design oithvmultyframed
plows. I. .Ye. Ovsinskyi believed that deep plowiigturbed the course of capillaries in the sod @dried.

I. Ovsinskyi believed that soil top layer, beingmadertile, should remain on the top, and the mamlowed in to two-
inch depth under plowing, would give better results

A. Kh. Evan, V. Rotmistrov, F. Grauzdin supportdte tscientists, D.M. Prianishnikov spoke in favor lig
recommendations, however, the majority of sciemt@itl not accept his conclusions (O.O. lizmaiilsk&iP. Modestov,
A. Zanes, A.l. Neverov, F. Kosorotov, F. Kryshtofoh, etc.).

High potential weeds infestation and inevitableéase of actual infestation of agrophytocenoseegtig surface and
beardless tillage became the main obstacle favdoting these types of tillage into cultivating giiees.

In the middle of the first half of the 20th centutlye majority of scientists considered 18-22 crheédhe optimum depth
of plowing of chernozemic soils and only in someesathey considered 25-27 cm depth to be acceptable

Key words: evolution, erosion, plow, wild grass, soil, bedlldge, beardless tillage.
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Quality and ecological safety of winter wheat grairgrown after bean precursors

S. Razanov, A. Tkachuk

According to DSTU 3768: 2009, wheat grains, depemdin quality indicators, are divided into 6 claségasses 1, 2,
3 belong to group A, classes 4 and 5 are in grougnd class 6). The protein content of winter whgatwn after bean
predecessors, was 9.9-12.0 %. Its highest contastcvaracteristic of the precursorMdélilétus officinalis and the lowest
one —Lo6tus corniculatusndGaléga orientalis L.

In terms of the protein content, winter wheat gigtiown aftertMelil6tus officinalis, alfalfa, cranberries and Onobrychis
arenaria in accordance with the DSTU 3768:2009esponds to grade 3 (group A), and the grain grofter &6tus
corniculatusandGaléga orientalis Lcorresponds to grade 6.

The content of raw gluten in winter wheat grain W&s3-20.2 %. The largest amount of raw glutenhia grain was
found on the variant witMelil6tus officindlisprecursor, and the smallest —lastus corniculatusndGaléga orientalis L.

The content of raw gluten in the grain of wintereah grown after white currant, alfalfa, clover, a@dobrychis
arenariag according to DSTU 3768: 2009, corresponds tottihid class grain (Group A), and the remainingasats — to the
lower quality grades. Intensive use of mineralilieers and pesticides on the investigated soprievious years contributed
to the accumulation of heavy metals in winter wigratn and depended on the type of legume preairsor

In particular, lead content in winter wheat gragmewn after bean precursors was 1.58-2.23 mg/kbetimit of the
maximum permissible concentration of lead in grainaccordance with DSTU 3768: 2009 of 0.5 mg/kge Thwest
concentration of lead in the grain was providedh®y/precursors ddnobrychis arenariawhich is 3.2 times higher than the
MPC, Trifolium pratenseby 3.3 timesL6tus corniculatusand Trifolium pratense — by 3.7 timédelilotus officinalis— 4.1
andLotus corniculatus- 4.5 times higher than the MPC.

At the same time, winter wheat, grown after thalitranal predecessor — silage corn, contained 88tkg of lead,
which is 7.8 times higher than,M and 1.8-2.5 times more than the grain grown &féan precursors.

The content of cadmium in winter wheat, grown alftean precursors, was 0.13-0.20 mg/kg attWf 0.10 mg/kg. The
lowest concentration of cadmium in winter wheatiigrsas on the variant of th@aléga orientalis L— 1.3 times higher than
the MPC, in the variant of the alfalfa of and thevelr — in 1.6, in the version of tf@nobrychis arenarisand Melil6tus
officinalis— by 1.7 times higher than the MPC. The highestenftration of cadmium in winter wheat grain wasndwn the
variant of L6tus corniculatus — 2 times higher titze M, C.

The concentration of cadmium in winter wheat grgiown after silage corn on was 0.34 mg/kg, whicl3.& times
higher than the MPC and 1.7-2.6 times more tham bffan precursors. The actual content of coppeiniter wheat grain
after bean precursors was 3.88-4.61 mg/kg at theevaf the MPC of 10.0 mg/kg. The smallest amountagbper was
contained in grain after the precursors of the etlaandOnobrychis arenaria- by 2.6 times less than the MPC, after the
Galéga orientalis L— 2.5 times less, after the alfalfa — by 2.4,rdffelil6tus officinalis— 2.3 and aftet.6tus corniculatus-
2.2 times less than the,NT.

The grain of winter wheat grown after silage coomtained 9.91 mg/kg of copper, which corresponaethé MPC
standard and was 2.2-2.6 times larger than aftam peecursors.

The zinc content in winter wheat grains grown afiean predcursors was 21.62-25.24 mg/kg ACMf 50.0 mg/kg.
The least amount of zinc was contained in graierditifolium pratense- in 2.3 times less than the MPC, affarobrychis
arenaria and L6tus corniculatus- respectively, by 2.3 and 2.2 times less thanMiRC, afterMelilétus officinalis— by
21 times, after the alfalfa and Lo6tus cornicul&ts0 times less than the, I@.

Zinc concentrations in winter wheat grown after #filage corn predecessor was 39.95 mg/kg, which3gimes the
MPC and 1.6-1.9 times higher than that of legumesguessors.

Grain of winter wheat grown without the chemicaftemalegume predecessors as suchMasilétus officindlis alfalfa,
Trifolium pratenseand Onobrychis arenaria corresponds to gradegsoafp A on the indicators of qualitative compositio
according to DSTU 3768:20009.

Bean perennial grasses as predecessors of winteat wbetribute to lead decrease in its grain by 2.B-times,
cadmium — by 1.7-2.6 times, copper — by 2.2—-4.@dimnd zinc — by 1.6-1,9 times compared with thditional precursor
of silage corn.

Using Onobrychis arenariaas a precursor of winter wheat, in comparison wither types of legumes, provides
accumulating of wheat the smallest amount of leatl @pper in the grair.6tus corniculatusas a predecessor provides the
lowest concentration of cadmium though zinc conegian was highTrifolium pratenseas a precursor of wheat provided
the lowest copper and zinc content in the grhifitus corniculatusas a precursor of winter wheat, provided the tsghe
concentration of lead, cadmium and copper in itngrAt the same time, it should be noted that agredhthe predecessors,
the highest intensity of contamination of wintereahis observed afté6tus corniculatus

Key words: winter wheat, grain, quality, ecological safgiyecursors, lead, cadmium, zinc, copper.
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The use of the methods of a system analysis as altobmathematic modeling in beet production

L. Karpuk, O. Prysiazhniuk, G. Stasiev, V. Polishchilf, V. Mykolaiko

The most typical peculiarities of the sown areagarticular sugar beet fields, are the availabiit a great number of
systematized heterogeneous elements with compdidatectional interrelations, which are combinedaim agro-production
process, aimed at getting high quality agriculturadput. A comprehensive implementation of thisgess is supported by
the solution of a set of tasks by separate elen@rasystem process, which are important for tieewement of the goal.

A system approach envisages the use of the thrga gi@ups of methods: field observations; fiel@ls in natural
conditions; laboratory experiments; modeling itseifl simulation experiment. Field observations istris a researcher’s
non-interference in the processes which take glacatural conditions. On the contrary, a labona@Experiment combines
the methods in which a researcher deliberatelyesaaBanges in the system. The use of these twodwtppears to be the
most efficient when they are designed and carrigcbased on a scientific theory. Models can beria fof the expression of
theoretical ideas.

Hence, the third group of the used methods includesleling, i.e., construction, checking (verificat) and
improvement (optimization) of the models, as wsltlge interpretation of the results received Wittirthelp.

The use of complex simulation approaches is toeee the adequacy of agro-ecological predictioestaunuch better
and more complete application of empirical dataagation approaches allow the formalization of anypirical data about
the object with help of ECM (electronic-calculatimgchines - computers). Cause-effect chains in stionlapproaches are
not followed to the end. This makes it possibleatmlyze interconnections in the conditions of adadimension and
incomplete information about their structure, te ube knowledge about the subject area effectivEhe structure of
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simulation approaches, as a rule, includes an tcallylescription of an object, blocks of experalesations, simulation and
processing of the results of the computational Bxpnt.

Methods — prediction of bio-productivity of thelfis of sugar beet crop rotation using the methddssystem analysis
as a tool of mathematical modeling.

Results and discussiorsresearches of the interconnections which haveffact on the features that are formed during
sugar beet growth and development are presenttutiform of correlative series. Each point of deseshows the strength
of a concrete correlative link between studiedus=g and other factors which either influence eramnected with it.

A close correlation link is recorded between fieldergence and plant density after full germinatie®.42), between
field emergence and leaf mass on July 1(r=0.3%),ramersed connection between field emergence it gapacity — r =
-0.37. A close correlation link was recorded betwegéeld capacity of sugar beets and plant denséfprie harvesting
(r=0.69); such factors as leaf mass (r=0.41-042) of active temperatures (r= 0.34), precipitation-0.33), particularly
recorded on August 1 and September 1, also hadnpact on yield capacity formation, an average taticn link was
found between them.

The following factors influenced sugar content ugar beets: plant density before harvesting (r=0 .4t crop mass
before harvesting (r=0.33), yield capacity (r=0,3#gcipitation on July 1 (r=0.46), HTC (hydro-thednsoefficient) on July
(r=0.44), i.e., an average positive correlation warded between these studied features. Strosigjvgocorrelation links
were found between sugar yield, yield capacitynpldensity before harvesting and sugar contenvof crops, (r=0.95),
(r=0.68) and (r=0.60), respectively.

Key words: sugar beets, system analysis, simulation apprasedtriptive models, correlative series, bio-patigity.
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Formation of soybean plant leaf surface and chlordpyll amount under integrated herbicide and biologial
products influence

V. Karpenko, Yu. Ivasiuk, R. Prytuliak, . Chernega

Integrated application of herbicides and biologjmadducts requires further thorough study. In patér, it is necessary
to raise the level of theoretical knowledge abbetinfluence of these mixtures on the plant organts deeply explore the
nature and mechanism of their action on physioklgaiad biochemical, morphological and anatomicalngfes in cultivated
plants. Considerable attention should be paid eceffects of symbiotic nitrogen fixation on physigical changes in plants,
to the study of ways of perception by the plantegbgenous and endogenous signals and their tramsfion into the
corresponding physiological reactions that unddtie life of plants, the formation of high prodwdy of crops and the
quality of the crop.

The increase in crop yields is due to the improvenoé the conditions of intensity and effectivene$photosynthesis,
in which the growth of the area of the leaf surfand the provision of its photosynthesis produstich are the main source
for the proper functioning of the plant organisspf primary importance. In recent years, cleangdeave been formed on
the dependence, direction and productivity of pegithesis on a number of factors, including hedaisj which reduce the
level of perennial crops and improve the supplplahts by a number of vital factors. Photosynthesisurs with the direct
participation of nitrogen containing pigments —aztbphyllsa andb. It has been established that herbicides of differ
classes, introduced separately and in combinatiith biological products, significantly affect therdent of the main
photosynthetic pigments in crop leaves, but biasgdhat can positively influence the content ofoctphylls in the leaves
can also be used to intensify photosynthetic dgtivi

The purpose of this study is to determine the @rflte of various standards of herbicide Fabian rfadéie backdrop of
the microbiological product Risobophyt, for varionays of using the plant growth regulator Regaplarfotm the area of
soybean leaves and the amount of chloropigihdb in them.

The experiments were laid in the experimental fafithe Uman NUH in a three-time repetition by ateynatic method
during 2013-2015. In Romantyka soybean herbs, thigiah WG herbicides were studied in the norms of 9D and
110 g/ha and the plant growth regulator Regoplasd ml/ha. The same regulator was used for pre-gpeged treatment at
a rate of 250 ml/t. Risobofit was used to treat sdmxfore sowing in the normal range of 100 ml patére of seed.

The article presents the results of the researdheeffects of different rates of herbicide Fabiatroduced separately
and in conjunction with plant growth regulators Relaot for the background pre-treatment of seeds Rahtom and
microbial preparations Ryzobofit, the formation edf surface of the soybean plants, and contetieifeaves of the amount
of chlorophylla andb. Conducted studies have shown that the formatidaadfoptimal system is the result of optimization
of symbiotic systems nitrogine fixin@lycine max(L.) Merr. — Bradyrhizobium japonicunfor the background of the
destruction of seedlings vegetation.

As a result of the conducted studies, it was eistaddl that the area of leaves of soybean cropsgltine years of the
research varied depending on the type, norms aritioai® of input of products. It is established tHating the use of
Risobofit (100 ml) with Régoplant (250 ml/t) + Fabig@® g/ha) with Régoplant (50 ml/ha) compositiorg tptimal area of
the leaf apparatus is formed, which results froendptimization of the functioning of the symbiotitrogen fixationGlycine
max (L.) Merr system. -Bradyrhizobium japonicunfor the background of the destruction of seedlinggetation. The
highest indices of the area of the leaf surfaceevi@mmed in the phases, the beginning of floweend the end of flowering
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— the beginning of the formation of beans in théawpof coexistence of a herbicide Fabian 90-11agiith a regroplant
50 ml/ha on the background of pre-seed treatmettit W10 ml Risbofyte mixture and 250 mg/t, which esded the control
indicators by 53-49 % and 49-42 %, respectively.

The consistent use of Risbofyte with Régoplant fedsgeatment before sowing and the consistent @jun of this
background Fabian with Régoplant provides an ineréasthe content of chlorophyd andb in soybean leaves, which
creates more favorable conditions for the passégiysiological and biochemical processes, inclgdimotosynthetic, in
plants. The highest levels of chlorophyll contergrev observed in soybean leaves for using Fabiad190g/ha in
combination with a regroplant of 50 ml/ha in thekground of Risbofit 100 ml with a regroplant of 26Wt, where the
excess over control and the sum of chlorophylls 2625 %.

Application of the optimal composition of prepaoais provides an increase in the area of the laddc of soybean
plants with an optimal content of the amount ofochphylls a and b, which creates more favorable conditions for the
passage of physiological and biochemical processelsiding photosynthetic, in plants.

Key words: soybean, herbicide, plant growth regulator, miabbioduct, leaf area (LA), chlorophyll content (@R b).
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Creation and storage of oats collection when biotbaological technique is used

L. Storozhyk, V. Voitovska

The research was carried out to identify some @eatdnditions for the formation of an active colien of oatsn vitro and
the creation of a balanced composition of cultuesliom with the content of various mineral and horat@omponents, which
would ensure a long-term and economically expedienage of cultural plants of oats at an optim@aderature regime.

Cultural oats plants of a different breeding dim@ctin a non-rooted condition were used for depasiti

The conducted research aimed at the improvemethteafomposition of culture medium for depositiors paoved that
it is advisable to use medium by the recommendatbnHamborh and Eveleh (GB) with the addition of BAP
(benzylaminopurine). Based on the data receive@é possible to state that BAP concentration — @8, nvhich was added
to culture medium, was the most optimal one, awrdirtbrease of BAP concentration to 0,5 mg/l resultethe most active
oats sprout formation, which was not acceptabkhénprocess of the collection storagevitro. The research confirmed that
BAP concentration 0.1 mg/l and 0.2 mg/l had no éffecoats sprout formation.

The effect of cytokinins and carbohydrates was istljdtheir optimal concentrations in the compositiof culture
medium were chosen. It has been proved experinheritedt it is not advisable to use kinetin for oa¢gardless of the
concentrations because it causes the formatiordditianal sprouts which is not desirable in thiseaThe addition of
sucrose and glucose into culture medium at conagoris from 30 to 80 g/l showed that regardlesglatose concentrations
the indicators of a height and number of sprouteviggher as compared with sucrose, which was aotl gn this storage
process of oats collection. It has been establishadat sucrose concentration 70-80 g/l cultuats @lants are 16—25 cm
high and have 12-15 sprouts, but after a long-tstonage, after 6 months, they become more suppressa a higher
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percentage of necrosis-affected pants is obseme most efficient sucrose concentration ranges #6 to 50 g/l, it allows
to get the number of sprouts 5-7 pieces and a hefghultural oats plants 7-9 cm.

One of the most important factors of plant deposiiis the effect of low positive temperatures. Teragpure regimes
from +6 to +16 %, at which a condition and a period of plant matlestorage were studied, showed that temperat@és +
and +8 % during a long-term storage facilitated the planofsoats parent materidgh vitro to undergo the stage of
vernalization which was an undesirable phenomenwimg deposition.

The following was received at temperature regimé %1 a slight sprout increase 0.8+0.2 cm, a planthteigcm, and
the number of sprouts 3—4 pieces; it turned obietthe most optimal among the studied temperatures.

A collection storage period showed that a high @etage of cultural oats was recorded in tfeafd 18 months of
storage; this indicator was 89 % and 82 %, respelgti At temperature +10+°and +8 % and +6 % during four months of
deposition, plant material remained in an unchargate and 100 % were stored; however, a consigedstrease in the
amount of plant material occurred after a longerage.

The preservation of the oats collection at tempeeategimes +14+ and +12 % and 65 and 55 days of active growth
was at level 42 and 45 % of cultural plants af@nionths of storage.

It has to be stated that the percentage of planisglia storage period decreased seriously aftendiths of deposition
almost in all studied variants. It has been esthbli that the most optimal positive temperaturgdee parent oats material
is + 10 %, which ensures up to 69.5 % of plant preservation.

Key words: culture medium, temperature regime, concentraticytskinins, carbohydrates, storage duration.
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Milling characteristics of spelt wheat grain depenéhg on the variety and strain

H. Hospodarenko, V. Liubych, I. Polyanetska, V. Nowov

The article presents the study results on the foomaf thousand-kernel weight, grain unit, depagdon abiotic and
biotic factors, as well as the flour output anddtslity, depending on the variety and strain adlspheat. It is found that
grain of all studied forms provides a very highufl@utput.

Thousand-kernel weight of spelt wheat depended eattver conditions of the research year. Thus, dnditions in
2013 and 2015 during milk-wax maturation contriloute lower maturity of ripe grain which varied fro32.5 to 53.1 g. In
2014 with sufficient moisture content, grain waseri and its weight significantly increased to 39609 g. In addition, this
indicator was influenced by plant height and thesistance to lodging. There is a direct very highrelation between
thousand-kernel weight and plant height for LPP11@2= 0.99 + 0.002), NAK34/ 12-2 (r = 0.93 £ 0.90#V 1100 (r = 0.90
+ 0.006) strains. There is a direct high corretafior NSS 6/01 (r = 0.84+0.007), Shvedska 1 (r88$0.006) varieties and
LPP 1304 strain (r = 0.89+£0.009). There is a sigaift correlation for Zoria Ukrainy, Schwabenkoanrigties (r = 0.62+0.008)
and LPP 3117 strain (r = 0.59+0.004). There isvarse significant correlation for LPP 1224 (r =7@:0.006) and NAK 22/12
strains (r = -0.57+0.005). There is a direct weakalation for other strains.

Grain of all strains, except for LPP 3373, exceettedcheck variant. Their grain unit changed fra@2 7o 770 g/l or
was greater by 2-8 %. Grain of LPP 3132 strain thadlargest grain unit (770 g/l) and grain of LP¥73 strain had the
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smallest one (707 g/l). Grain unit of introgresssiains varied from 698 to 729 g/I. The grain gitgtindex was very high
(from 1.03 to 1.08).

Grain unit of varieties and strains of spelt wheatied in different ways from plant height, resigta to lodging and
thousand-kernel weight. There is a direct very higirelation between grain unit and plant heightSbvedska 1 variety
(r = 0.90+0.006), LPP 3117 (r = 0.92+0.002) and RBP4 (r = 0.98+0.005) strains. There is a sigaiftoccorrelation for
Zoria Ukrainy (r = 0.65+0.009) and Schwabenkorm (0.61+0.007) varieties and3 strain (r = 0.54+0.006). There is a
reverse significant correlation for LPP 1224 strdin= -0.75+0.003). There is a weak correlation fd?P 1221
(r = -0.30+0.005) and NAK 22/12 strains (r = -0.21309). There is a direct high correlation for ottsrains
(r =0.71+0.006-0.88+0.008).

The highest indicators are provided by the prooessif grain of Zoria Ukrainy, Shvedska 1 varietiesl LPP 1304,
LPP 3373, LPP 3117, LPP 1197 strains, obtainedybyidization of Triticum aestivum/Triticum speltdNAK 22/12 and TV
1100 received by introgression with an amphipldidticum durum/Aegilops tauschiandTriticum kiharae

Key words: spelled wheat, weight of 1000 grains, nature oiiigftour yield, ash content, flour linen.
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Substantiation of the corn sowing terms in compatile crops with sweet sorghum

M. Grabovskiy

The combination of optimal crop sowing terms andhponent composition are important factors thatuerfice the
growth, development and productivity of plants iompatible crops. One of the problems in growingncand sweet
sorghum in compatible crops is that the wax ripsrafsgrain in the sorghum occurs 7-10 or more dates than corn.
Therefore, it is possible to achieve practicalipgitaneous harvesting these crops in the phasewfripeness of grain by
choosing late-maturing corn hybrid (FAO 500) ordhyfting the sowing terms in compatible crops vatheet sorghum.

The aim of the research was to determine the effesbwing terms on crop growth, development, phese periods
duration and corn productivity in compatible cropgh sorghum. The research was carried out in 20046 in the
experimental field of the Bila Tserkva National Agaam University with the following terms of corn wmg:
1. Simultaneously with sweet sorghum. 2. In th@spng phase of sorghum. 3. In the phase of 2-&k& sorghum 4. In
the phase of 4-5 leaves in sweet sorghum. In tperewent, the corn hybrid Monica 350 MB and the barg hybrid
Dovista were sown. Rows ratio was 2:2. The firstntef sowing was carried out when the average daityperature of the
soil at a depth 10 cm was 10-12 °C, the rest — dggto the experimental scheme.

Under the simultaneous sowing of sweet sorghumcamnd, the duration of the sowing-sprouting pericasvi0 days.
Under sowing corn in the phase of the sproutingianttie phase of 2-3 leaves of sweet sorghum,ethgth of the sowing-
sprouting period reduced to 9 days. On average, theeyears of the research under the simultansowing of corn and
sweet sorghum, field germination of corn seeds &8 %, which is 1.5, 2.9 and 5.2 % less compaoethe following
sowing dates. A high correlation between the teatpee of the soil at a depth 10 cm and the fielinggation of corn seeds
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(r = 0.95) and the average between amount of gtatigm and field germination (r = 0.56) were not&lration of the
vegetation period of corn in compatible crops veitiighum increases by 1-2 days from the first sowgng to the fourth,
and the vegetation period of the sweet sorghum iremaractically unchanged (127-128 days). Duration
of the period sprouting-wax ripeness of corn griairthe first sowing period was 115 days, the secand the third —
116 days, the fourth — 117 days. The increasedneigth of the vegetation period was mainly obseim the period of 6-7
leaves — the milk ripeness of grain.

Depending on the corn sowing terms in the harvesttsire of compatible crops with sweet sorghure, ¢bbs ranged
from 39.2 to 40.4 %, and the sweet sorghum paniel26.3—16.7 % from the whole plant. When shiftihg corn sowing
terms from the first to the fourth, there is a @ase in the proportion of the cobs from 40.4 t@ 38.and the increase in the
stem proportion from 71.9 % to 72.3 %, while theakeveight of one corn plant also decreases by273%. The proportion
of corn leaves, depending on the sowing term, resnpractically unchanged — 14.1-14.3 %. In swergtson plants, the
fraction of leaves and panicles was practically shme 11.4 % and 16.3-16.7 %, while the mass aubpion of stems
increased from the first to the fourth sowing périmm 71.9 to 72.3 % and from 518, 4 g to 523.4 g.

On average, over the years of research, the laygadtof green mass in compatible sowings of swseeghum and corn
was formed in the third-term variant of corn sowin@9.4 t/ha, the lowest — in the first — 78.4 tMéen sowing corn in
different terms in the compatible crops with songhuhere is no significant increase in the yieldgofen mass. For the
simultaneous harvesting of compatible crops of $wesghum and corn on silage in the phase of waeness of grain, it is
recommended to select the components of the mixtakang into account maturation groups.

Key words: corn, sweet sorghum, compatible crops, sowingéegreen mass, yield.
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The effect of of silicum-potassium fertilizer «Agraglass stimul» on winter wheat germination under wagr deficiency

M. Kolesnikov, Yu. Paschenko

Winter wheat relates to the leading grain-foraggsrin Ukraine and occupies about 60% of sown areteppe region.
The water deficit has negative impact on winter athgrowth, development and productivity. Signifit@hisiological and
biochemical changes occur in a plant in the coofsiés adaptation to water stress. The solvinghaf problem of plants
resistance to stress and increasing their prodtyctsva priority research area in agriculture.

One of the possible ways to activate growth praeeasid raise the genetic potential of plants isgusiostimulants and
complex fertilizers. The silicum-potassium fertliz have been widely introduced lately due to tmmeudtifunctional
properties. However, the agrobiological effectho$ ffertilizers on crops has not been studied @nigp

Positive effect of silicic fertilizers was revealed wheat, barley, rice, sorgum, corn, sunflowears, vegetables and
citrus crops. Silicum can stimulate plant naturatgction reactions through participating in thetmadolism. It is proved,
that silicum nutriets optimization results in theots weight and volume increase and improves somSpiration. The
assimilation of micro- and macronutrients raisedarthe silicon effect. The soluble forms of silicgpotassium fertilizers
increase leaf surface of grain crop, activate photthetic apparatus, increase the number of produsipikes under
drought.

The study aim was to determine the influence édwgih-potassium fertilizer «Agroglass Stimul» onrgeration of the
winter wheat under condition of water deficiency.

Seeds of Antonovka variety winter wheat were usedtfe laboratory study. The control variant seedse soaked in
distillated water for 4-6 hours. The experimentaliants seeds were soaked in solutions of silicotagsium fertilizer
«Agroglass Stimul» (5, 15, 30, 60, 100 ml/l) at 22+. Silicum-potassium fertilizer «Agroglass Stimubasvprodused by
“PCC Ukrsilikat” (Zaporizhzhia city) with content &i0,-21,3 % and KO-8,3 %. Seeds were germinated for 8 days
according to the international protocols. Seedsewgrown at 5 % solution of PEG-6000 for water deficy stress
induction. The laboratory germination, length areight of seedlings and roots of wheat were detezcthin the course of
the experiment. The results were processed statigti

Germination of wheat seeds on 5 % solution of ognmmmpound polyetheleneglycol (PEG-6000) creagectbndition
of water deficiency and caused germination deereaby 9 %.

Seed pre-sowing treatment with «Agroglass Stimuselutions (5-15 ml/l) leveled the negative effedt vaater
depression which indicates germination energy aseely 3.8-5.3 % and laboratory germination of wkeads increase by
3.8-6.0 % to the control index. However, high caniion of fertilizer (60ml/l) inhibited germinatn of wheat seeds under
the condition of water deficiency.

The incubation of wheat plants on PEG 6000 solufior8 days resulted in the essential decreasethf $eedlings raw
weight by 1.7 times and roots — by 1.43 times caegbavith the crops grown in water medium. Silicpotassium fertilizer
«Agroglass Stimul» raise the raw weight of wheatdéiegs by 5.7 %-26.6 % and root by 17.5 %-27.4ré6pectively, in
comparison with untreated seeds.

When determining the dry mass it was established &Agroglass Stimul» fertilizer provided the acculation of
mineral part of the biomass under water stress itond Similar results were obtained on winter wheeedlings under
condition of salt stress model. The dry weightedédlings exceeded the control by 12.6 %-16.5 %raoid dry weight by
34.5-69.1 % under the influence of fertilizer inncentration of 5 ml/I-30 ml/l. It is necessary teemtion, that even
maximum concentration of «Agroglass Stimul» (60naidn’t show negative affect under water defidgrtonditions, but,
on the contrary, it stimulated the accumulationvb&at biomass on the early stage of development.

Inadequate water supply is known to inhibit theceses of cells elongation are inhibited which eawssunted plant.
Nevertheless, «Agroglass Stimul» promoted seedl@igsgation by 13-14 % and roots elongation by D6%3 compared
with the control plants and in a case of pre-soveiagds treatment. The fertilizer concentration-805ml/l increased the
length of wheat seedlings the most effectively unvdgter deficiency condition.

Thus, silicum-potassium fertilizer «Agroglass Stimindirectly influences crop water balance noiraion through
regulating cells osmotic penetration.

Seeds pre-sowing treatment with «Agroglass Stingg#&5 ml/l) levels the negative effect of water degsion, which
indicates wheat's seeds energy growth and labgragermination by 5-6 %. It was established thatwih-potassium
fertilizer, being as a regulator of osmotic pressoirplant tissues, enhanced growth processester wiess condition under
all studied concentration range (5-60 ml/l).

Key words: winter wheat, water stress, silicum-potassium|feeti, growth, development, germination.
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Folicur action on the leaf apparatus, carbonate caent and elements nutrition in gooseberre leaves laed to the
crop productivity

V. Kuryata, H. Shatulyuk

Synthetic growth regulators are widely used in nmod®op production to solve a variety of practipedblems. Growth
regulation preparation application makes it posstbol strengthen or slow down growth processes elglibly at different
phases of plant development, to regulate crops\witdfruits and seeds, and to influence the prtglgoality. Retardants is
one of the most common groups of synthetic growtjulators plants — antihyberellin preparation thigtier inhibits the
synthesis of gibberellins, or blocks the formatafrthe hormone receptor complex, thus preventimggiowth stimulating
effect of phytohormones. Recently, new triazole \dgive retardants, in particular folicur, have bemeated, which
combines fungicidal properties with the ability tegulate growth processes and influence the momrexgis of plants,
which is accompanied by increased yields. Howetleg, effect of the folicur on the anatomical - marfgyical and
physiological features of the functioning of thafleapparatus, accumulation and redistributionssirailates and elements
of mineral nutrition in berry plants remain praatlg unexplored.

Field surveys were carried out on the plantatidnthe farming farm "Dagor" in the village of Rakolpmashpil district,
Vinnytsia region in 2015-2017. The bushes werddtbwith a litter sprayer OP-2 during the buddiegqa of 0.025 % — by the
solution of the folicur (by the active substancefjluhe wetting of the leaves completely. Plarftthe control variant were sprayed
with tap water. The selection of materials for ging the mesostructure of the leaf was carriedrotite ripening phase of the fruits.
The mesostructures of leaves were studied at tHeotvegetation on fixed material using the A.T. Ktimosov and R.A.
Borzenkova. Determination of cell size and thickmafschlorenchymes was performed using a micronhitaned-1 and an ocular
micrometer MOB-1-15x in a 20-fold repetition. A 5 86lution of acetic acid in hydrochloric acid 2 rhalas chosen as a
maceration agent. Determination of the contenhlfrophylls was carried out in a fresh materiakpgctrophotometric method on
the spectrometer SF-16. The content of nonstruatardohydrates (sugars and starch) was deterntipgddometric method,
phosphorus content was determined by the inteo$itiprmation of phosphorus molybdenum complex, gsitan — flame —
photometric method, content of various forms abgien — by Keldal.

The influence of the triazole derivative prepanataf the folicur on the formation of the Masherjaoseberry variety
leaves, accumulation of nonstructural carbohydréegars and starches) and mineral nutrition elésnianestablished.
According to the results, the preparation follibles a clear retardant effect on gooseberry plahtder the influence of the
folicur, the height of the plants was 80 + 8.02 esncontrol of 73,7 + 9,91 cm. The application of tHolicur caused a
significant rebuilding of the mesostructure of {eaves, their thickening by increasing chlorenchyimereasing the cell
volume of the columnar parenchyma and the linear af the cells of the spongy parenchyma leaveso,Ahe content of the
amount of chlorophyll increased in the leaves. peeuliarities of the formation of the mesostructoféeaves on the action
of the applied preparation provided more effeciimplementation of their photosynthetic function,igfis an important
prerequisite for increasing the productivity oftoué.

Gooseberry plants treatment with the drug is aceomgal by changes in the accumulation and redistoibbwf various
forms of carbohydrates. For the action of the dtlig,content of starch and all forms of sugarse-stim of sugars, reducing
sugars and sucrose was significantly higher conapatith the control, which is evidence of more proiike work of the
photosynthetic apparatus of leaves due to optimoizatf their mesostructure and increase in theararf chlorophylls.

The obtained results indicate that the proposedoaedf shrubs processing by the folicur provideghbr yields and
better quality of the product: for the action oéttirug qualitative indicators of products the eomt— of ascorbic acid,
carbohydrates and the acidity of the berries irszrda

Key words: gooseberries, retardants, folicur, leafy apparatiesnents supplies, yield.
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The influence of foliar nutrition on the attachmentheight of cobs in corn hybrids

V. Palamarchuk

The aim is to study the influence of the foliarnitidn by microfertilizers “Sprout of Corn”, “EcolydMonozinc”, the
plant growth regulator “Vympel” and the bacteriaud “Biomag” on the growing processes of corn hybrihd, in
particular, on the formation height of cobs, aslwslon the changing of this feature accordindheodimatic conditions of
the year.

Corn hybrids of the domestic selection (Kharkivsk9bMV and Pereyaslavskyi 230SV) and those of therisanto”
company (DKS 2960, DKS 2949, DKS 2971, DKS 3472,98420, DKS 3871, DK 391, DK 440, DKS 4964, DK 315)
were used to study the influence of foliar nutrition the attachment height of the cobs. Field, riatiooy and statistical
methods were used during the research.

The attachment height of the economically valuableis one of the most important technologicalufes of corn hybrids,
on which the time of harvesting, energy costs ang @sses depend. By the results of the reseaitfsesstablished that the
formation height of cobs significantly depends sing the foliar nutrition. The largest value of tittachment height of cobs in
the group of early-ripe hybrids was in the samptenre the microfertilizer “Ekolyst Monozink” was wkdt confirms again the
importance of zinc fertilizers for the growth ofrncand the formation of optimum architectonics @fi;g. The studied hybrids
of corn of early-ripe group significantly differed the formation height of cobs. Thus, in particuthe attachment height of
cobs (factor Asp nywria = 3.88 cm) was the highest in the hybrid Kharkysl95MV — 90.8 cm and in the hybrid DKS 2971 —
93.9 cm on average for three years. The format@ghh of cobs in the hybrids DKS 2960 was 82.3 winile in the hybrid
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DKS 2949 — 79.7 cm. The carrying out of the foliatrition by microfertilizers, the plant growth rdgtor and the bacterial drug
(factor of M sp fliar nutrition = 4-34 ¢m) contributed to an increase by 0.5-ndrcthe formation height of cobs. After having don
the foliar nutrition the attachment height of celzs the following: Kharkivskyi 195MV — 92.0 cm, DKX60 — 82.9 cm, DKS
2949 — 80.3 cm and DKS 2971 — 94.4 cm. When applgire dose of drugs (factofss number of nutritior= 2- 75 €¢m) in the phase of
5-7 corn leaves the attachment height of cobs kiaarkivkyi 195MV — 91.2 cm, DKS 2960 — 80.9 cm, DRS49 — 79.3 cm
and DKS 2971 — 94.0 cm, while under the doubleiegipbn of drugs irthe foliar nutrition, in the phase of 5-7 and of 10-12
corn leaves it was: Kharkivkyi 195MV — 92.8 cm, DRS60 — 84.9 cm, DKS 2949 — 81.4 cm and DKS 29%94.9 cm. While
on the control, without the use of the foliar rtign, the formation height of cobs was: Kharkivk@5MV — 81.2 cm, DKS
2960 — 77.4 cm, DKS 2949 — 74.5 cm and DKS 2979.7 8m on average during three years of the rese@he increase of
the formation height of cobs when using the fatiatrition was 10.0 and 11.7 cm in the hybrid Khekki 195 MB, 3.5 and 7.5
cm in DKS 2960, 4.8 and 6.9 cm in DKS 2949, 4.3 &riticm in DKS 2971 in comparison with the con{eithout foliar
nutrition) when using the one-dose and double-@dgbe foliar nutrition, respectively. The attachmhéeight of cobs in the
hybrids of the early-ripe group ranged from 74.5 ©n99.4 cm, it was 92.6-19.0 cm in the mid-eangup of hybrids on
average during three years of the research. Thedsybf the mid-early group of ripening (the factdrA sp nybrias = 4.52),
without the use of the foliar nutrition(controlipdhthe following value for the attachment heightalfs: DKS 3472 — 104.5 cm,
DKS 3420 — 105.0 cm, Pereyaslavskyi 230 CH — 9thGand DKS 3871 — 102.8 cm. After having done tHiafmutrition
(factor V_sp foliar nutrition = 2-05 ¢m), the formation height of cobs incredsg@.7-1.1 cm and was 111.8 cm in DKS 3472, 110.9
cm in DKS 3420, 102.3 cm in Pereyaslavskyi 230V ah@.0 cm in DKS 3871. It is also necessary to timechange in the
formation height of cobs in the mid-early groupripening of hybrids, depending on the number offtliar nutrition (factor
S SD number of treatments= 3-20 €m). Thus, in particular, when applying dokar nutrition in the phase of 5-7 corn leavée t
attachment height of cobs in the studied hybrids: &S 3472 — 111.3 cm, DKS 3420 — 109.9 cm, Pstayskyi 230 CH —
100 .8 cm and DKS 3871 — 108.3 cm, while applylmgdouble foliar nutrition in the phase of 5-7 4812 corn leaves it was:
DKS 3472 — 112.4 cm, DKS 3420 — 111.8 cm, Pereyiksia230V — 103.9 cm and DKS 3871 — 111.8 cm oarage during
three years of the research. In the group of thieripé corn hybrids, the attachment height of oss 110.5 cm in DK 391,
99.0 cmin DK 440, 103.7 cm in DKS 4964 and 10h2ic DK 315 (factor of the Ap nywria = 4.27 ¢m) on average during three
years. The use of the foliar nutrition has provitteslsignificant increase in the value of attachinheight of cobs (factor ¥p
foliar nutrition = 4.77 cm): DK 391 — 116.8 cm, DK 440 — 107.4 &KC 4964 — 109.8 cm and DK 315 — 110.1cm. At thee
time, the using of the foliar nutrition only in tihase of 5-7 leaves (factorss number of foliar nutrition = 3-02 ¢m) provided the
formation of cobs at the level of DK 391 — 116.0, @K 440 — 106.8 cm, DKS 4964 — 108.4 cm and DK 31%9.2 cm, while
under the double nutrition in the phase of 5-7 8@l2 corn leaves, the formation height of cobs the highest: DK 391 —
117.7 cm, DK 440 — 108.1 cm, DKS 4964 — 111.1 cchK 315 — 111.0 cm.

By the results of the researches it is establithatithe formation height of cobs significantly daeds on the group of
ripeness of hybrids. The increase in the duratiothe growing period contributes to the growth loé attachment height of
cobs. The greatest value of the attachment heifjltblbs (102.6-118.7 cm) was in the group of midripybrids. The
carrying out of the foliar nutrition causes an ease in the attachment height of cobs (1.79-12n84as compared to the
control) in all studied hybrids of corn, irrespeetiof the group of ripeness. The largest valudefdttachment height of cobs
(71.6-128.9 m) was in the sample where the double using ofthecontaining microfertilizer “Ekolyst Monozinkh the
phase of 5-7 and 10-12 corn leaves was done.

Key words: corn, hybrid, foliar nutrition, microfertilizergphase of growth, bacterial drug, plant growth tetp,
attachment height of cobs.
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Bakery properties of winter wheat grain depending a fertilizer predecessor and storage duration

G. Hospodarenko, V. Ljubych, N. Matvijenko

The article presents results of studying the efédcttorage duration of winter wheat grain on protontent, gluten
content in the grain, content of gluten-forming teios, hydration ability of gluten, falling numband bread volume
depending on fertilizer and predecessor. It is fbtlrat gluten content, falling number and breadir@ increase after 30
days of storage.

The results of our studies indicate that proteintent was substantially affected by predecessorfartitizer. Thus,
after peas in non-fertilized areas, it was 14.1 Bictv significantly increased to 14.5-15.8 % (0s=0.1-0.2 in variants with
prolonged application of fertilizers or more by 3-%. Protein content of winter wheat after silagencwas 2.4 % lower
than after peas. However, effectiveness of feetiliapplication was higher, since protein contens weeater by 3-28 %
compared to the non-fertilized variant. Studiessstimat grain storage did not affect protein conterthe grain.

Prolonged use of fertilizers significantly incredsgluten content in winter wheat grain. Cultivatiafier peas, this
figure increased from 31.1 % in the non-fertiliaediant to 34.7 % after application of NP;38K 135 0r more by 12 %. Gluten
content in winter wheat grain after silage corn ®@8s7 % or significantly less than 17 % comparegdas (  ¢5=0.3-0.4.
Prolonged use of fertilizers at a dose @f4:K 45 contributed to an increase of this indicator t&62% or more by 4 % and in
the case of a double dose it was up to 30.0 % apfP K 135t0 33.0 % or more by 28 %.

However, gluten content varies depending on stothgation. However, this indicator increased aB@rday storage
and remained unchanged for the rest of the pe@duten content increased by 1.4-3.2 % comparetieédrdicator before
storage depending on the variant of the experiment.

Content of gluten-forming proteins also increase@rabrolonged use of fertilizers in the field crapation. Thus,
cultivating winter wheat after peas, this indicatmreased from 8.7 to 9.7 % and after silage dowas from 7.2 to 9.2 %
depending on fertilization. The results of studigdicate that the content of this protein fractiid not change from the
storage duration. Consequently, this indicatorrditiaffect the increase of gluten content duringasgte.

Hydration ability of gluten did not change from tase of fertilizers as shown by the results of €ahl However, this
indicator increased significantly after 30-day atge (by 36-42 %) ( ¢s=5) compared with the indicator before storage
depending on the variant of the experiment. Hydratbility of gluten did not change from increasstgrage duration
throughout the year. Consequently, gluten contenfiiber wheat grain increased due to the growthyalfration ability.

After 30-day storage of winter wheat grain, fallimgmber increased to 303-325s or more by 17-24 pémding on the
variant of the experiment. During storage this dgatibr did not change. Consequently, the activitjRaimylase in winter
wheat grain decreased after storage.

The bread volume varied depending on predecessdifizer and storage duration of winter wheat graCultivating
after peas, this indicator increased from 509 #® &% depending on the saturation of the field croptiotawith fertilizers.
The indicator was the smallest growing winter whafier silage corn in non-fertilized areas (352°@m less by 31 %
compared to peas). In the variant withsRisK 45 bread volume increased to 394%¢in the variant with §hPgKgo Up to 499
cnt® and with NagP13K 135 to 523 cni or more by 12-50 %.

Bread volume after storage increased substanti@/f60-586 cmior more by 10-11 % cultivating after peas andaup t
399-585 cr or more by 12-13 % after silage corn, dependindatilization. During remaining periods of wheaiam
storage, bread volume remained at this level.

Key words: winter wheat, fertilizing, predecessor, bakingpmuies, storage duration.
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Biological activity of podzolized chernozem after plonged application of fertilizers in the field crop rotation

O. Trus

Biological activity is one of the indicators of sdértility which shows regularities in processesasfjanic matter
transformation and determines intensity of bioclwinactivity of soil microorganisms. The researainsaat studying the
effect of long-term application (45 years) of diffat doses of fertilizers and fertilizer systemgha field crop rotation on
the intensity of carbon dioxide emissions, cellolgc activity and nitrification capacity of theois The research was
conducted in a long-term, stationary experimenseldaon the ten-course crop rotation. Fertilizees applied using the
mineral system (INPssK4s; NgoPooKgo, N13gP13sK135), the organic system (Manure 9 t; 13.5 t; 18 ¢} #re organic-mineral
fertilizer system (Manure 4.5 t +,)P;K1g; Manure 9 t + NPggKss Manure 13.5 t + §P;0:Ks4). Doses of fertilizers are
given for 1 hectare of the crop rotation. The sbihe experimental field is loamy podzolized cloeem.

According to the results of studies, it is found that prolonged use of mineral fertilizers in tied crop rotation
provided the intensity of carbon dioxide emissifnasn the soil surface at the level of 181-217 nfgder hour. The use of a
double dose of mineral fertilizers §iPs0Kqg) increased the biological activity of the soil quaned to non-fertilized areas by
23 %. Regarding the corresponding doses of organiitiZer system (applying 18 tons of manure fdrektare) and organic-
mineral one (application of 9 t/ha of manure £MsK 36), when NPyoK g is applied the intensity of G@missions from the
soil surface was less than 20 % and 22 %, resgdgtiRegarding the influence of organic fertilizarghe field crop rotation
on the biological activity of the soil, it shoulé Imoted that carbon dioxide emissions were moengive and varied within
the limits of 209-256 mg/frper hour that is more compared to non-fertilizezha by 1.3-1.5 times depending on the dose
of fertilizer. The highest intensity of G@missions from the soil surface was observedénvtriant with the application of
18 tons of manure for 1 hectare that is more bye2han in NoPygK oo Variant.

Combined application of organic and mineral fergitizin the field crop rotation provided the highastnsity of carbon
dioxide emissions (222—-279 mgirper hour) depending on the fertilization and whsse to CQ emissions from the
grassland. Application of 9 tons of manure #MgK s for 1 hectare increased the intensity of @&nissions from the soil
by 28 % compared toyPyKgg Variant and by 2 % in the variant of manure otdrss.
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The largest amount of carbon dioxide was from tressgjand and amounted to 286 mgfer hour. A slightly lower
intensity of CQ emission was from the soil under the tree bet 4268 mg/rfiper hour). The least carbon dioxide emissions
were from the soil surface of unfertilized area®6(ing/n? per hour).

The greatest intensity of flax decomposition ind¥ys was observed using mineral and organic anératiffertilizer
systems among all experimental variants after migd use of different doses of fertilizers andilfeer systems in the field
crop rotation. Application of the mineral fertilizeystem in the field crop rotation provided cadkdlytic activity of the soil
at the level of 54—68 % which is more than in thgant without fertilizers, respectively, by 29-%2

Combined application of organic and mineral fergit in the field crop rotation provided the intéynsof flax
decomposition in the range of 51-66 % dependindedtilizer doses which is more compared with thgamic fertilizer
system, respectively, by 4-35 %. A slightly loweil £ellulosolytic activity was observed in the argc fertilizer system
(49-62 %) which is explained by lower nitrogen glidlue to organic fertilizers.

Due to the low humus content in the soil, the istignof flax decomposition dramatically slows dowks a result, the
low value of cellulosolytic activity in the soil thiout fertilizer is 42 % which is less comparedhatite variant in which the
application is 13.5 tons of manure gR:Ks4 by 36 %, respectively.

Accumulation of nitrates in the soil during comjpagtwithout impurities depends on the doses oflifats and fertilizer
systems. Thus, there was 17.7 mg of N-/@ of soil after composting soil from unfertilizedeas in 14 days. The highest
accumulation of nitrate nitrogen was observed git bioses of fertilizers: in the mineral fertilizrstem it was 1.5 times more, in
the organic fertilizer system it was by 1.7 timed & the organic and mineral one it was 2.1 tinsespared with the check variant.

More accumulation of nitrates was during compossng with the addition of ammonium sulfate. Thirs,the soil
without fertilization, the content of nitrate nigen increased 3.6 times and its value was 63.9 fmMd-dlOsy/kg. After
composting soil with the addition of (NHSQO,, the accumulation of nitrates was directly projporl to the level of
fertilization. In variants with application of jP,sK4s, 9t of manure and 4.5 tons of manure ssM,K g there was 72.4 mg of
N-NGy/kg, 79.8 and 81.5 mg of N-Nf®&g of soil. After high doses of fertilizers its ammt increased to 85.7 mg N—}&y,
99.9 and 115.7 mg N—-Nfkg in accordance with the experimental variant.

Composting soil with the addition of ammonium swdfah combination with lime is the best way to dissothe
potential of the nitrification process. The obtaimgata testify that calcium application into thél smsitively affects the
activity of microbiological processes. At the satinee, lime neutralizes the physiologically acididian of the fertilizer, as
well as nitrates formed during the composting pssoghich thereby enhances the activity of nitridyagents. In the soil of
unfertilized areas, after composting with (N}$0, + CaCQ, the nitrate content increased from 17.7 mg of N:/Kg to
89.3 mg of N-N@Kkg. In variants with the use of fertilizers thagcumulation also increased in accordance withetve of
fertilization. Thus, in variants with applicatiofi M;35P;35K 135 18 t of manure and 13.5 t of manure gMy:Kss, there were
148.2 mg of N-N@kg, 176.0 and 196.3 mg of N-N®g of soil, respectively.

Key words: biological activity of the soil, mineral fertilizg, manure, field crop rotation, podzolized cheemozsoil fertility.
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Spatial-temporal dynamics of phytoindication assessents of acidity and salt regime of Nikopol mangarse ore
basin tehnozems

K. Maslikova

The result of the research conducted in 2012—28\dehf the regularities of spatial and temporal dyos of phytoindication
assessments of acidity and salt regime of mostalfghnozems of the Nikopol manganese ore basireiprocess of agriculture
recultivation: pedozems, sod-litogenic soils ongtay/-green clay, red-brown clay and loesses-l&gloams.

Ya. P. Didukh phytoindication scale of acidity (Rm)d salt regime (SI) was applied in the investigatPhytoindication
assessment was performed by a regular grid ofhasillows you to track changes in the given pofnspace for some time.
A relatively limited range of time allows you tos#eibe the trends and variability using linear nhodsing the coefficients of the
linear dependence of phytoindicator assessmentstime to time at a particular point in space, &r show the spatial variable
temporal dynamics of ecological indicators. Vaoiatof free coefficienb indicates the retrospective patterns of aciditiwithe
plots of tehnozems a year before the beginningitei® In all types of tehnozems acidity creagutar spatial patterns, but they
change in time. Features of spatial variation @mefft and point to the fact that areas with higidity tend to it, and with reduced —
on the contrary, it increases. It is shown thatthaditions of acidity of tehnozems are in the eafigm subacidofilic to neutrofilic.
The smallest level of acidity of edafotops was @béor pedozems (pH = 6.25-6.50) and greatest wagliféor sod-litogenic soils
on the loesses-like clay loams (pH = 6.53-6.863fd&dps salt regime is favorable from semievtrofewtrofs. For assessments salt
regime is also characterized by specific spatittepss that change in time. Each tehnozems tymhasacterized by specific
patterns of spatial variation indices of the safjime. Features are as uniform size and shapésiintticator areas (areas with
regular or elevated values of the phytoindicat@ejcand their mutual boundaries are located amttast. Thus, for the sod
lithogenic soil on gray-green clay characteristigted areas with significantly higher values andsiderably reduced assessments
salt regime. In all types of tehnozems indicatdraaid and salt regimes create regular spatiaéettthat they change in time.
These patterns indicate the presence of autodscikpatial-temporal processes in tehnozems endogenature confirming
forming in them the mechanisms of functional intggwho ultimately inherent natural soils.

Key words: tehnozems, phytoindication, ecological regimegligg salt, spatial variation.
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Main physiological processes in corn plants underpplication of herbicide Stellar, c.e.

0. Zabolotniy, A. Zabolotna, I. Leontyuk, L. Rozborska, O. Golodriha

Corn is one of the high-yielding cereal crops of timversal purpose which dominates many crops byytald level
with sufficient water supply. It has a number ofider and food properties and is used in variousdh@s of agriculture and
processing industry. Corn is a crop which drastjaatiuces its productivity under inappropriate care

As a result of weediness, crop losses can readth 80 more. The losses caused by weeds exceed lfossepests and
diseases. The main element in solving the problEmegdiness of corn agrophytocenoses is the dewanp of effective
measures to regulate the presence of the weed campo
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In view of the lack of effectiveness of mechaninsans of weeds control, most highly developed doreiountries,
including the United States, Spain and Franceestausing soil and insurance herbicides — their istcovered with the
yields increased by up to ten times.

Experiments were carried out in field and labonatmnditions of Department of microbiology, biochstry and plant
physiology at Uman National University of Hortiauié in corn crops of Porumben 359 MV hybrid in 262617. Herbicide
Stellar, c.e. in norms 1.0; 1.1; 1.2 and 1.3 l/lemenapplied in the phase of 3-5 leaves. The nuotftreplications is 3.

Herbicide was applied by SHH—600 sprayer using wagrlsolution 200 I/ha. Chlorophyll amount contéatb) and
formation of pure photosynthesis productivity wdetermined according to generally accepted teclesiqu

While determining chlorophyll amount contdat-b) in corn leaves in the phase of 8-10 leaves in 2046és found out that
applying 1.0 liters per hectare of herbicide irgased by 0.15 mg/g of raw matter compared todhtat variant and after applying
1.1 and 1.2 I/ha it increased by 0.19 and 0.28 mfyfgw matter, respectively, with S§M.07 mg/g of raw matter. At the highest
dose of this drug the content of pigments exce#duzdheck variant by 0.07 mg/g of raw matter. Hoaveiv declined compared to
the norm by 1.2 I/ha which, apparently, was cabyezbme phytotoxicity of high doses of the drug.

During ear emergence absolute indicators of photbstic pigment content exceeded the value of pusviecords. However,
the dependence between the application rate dittécide and change in chlorophyll content wasstiree. In case of weeding out
it was the highest (by 0,42 mg/g of raw matter ntbem the check variant 1). In other variants aipghherbicide at the rate of 1,2
I/ha it was by 0.65 mg/ g of raw matter more threndheck variant | at Sg£0,13 mg/g of raw matter.

Determining the chlorophyll content in 2017, it wiasind that their total content was slightly lovikean in 2016 which
is explained by hotter weather. However, it alspeteled on the application rate of the herbicideisTIin particular, as in
the previous year, the highest rates among theriexpetal variants with the application of only hieile were noted at the
rate of 1.2 I/ha (by 0.21 and 0.35 mg/g of raw mrathore than the check variant | in the phase @0 8eaves and ear
emergence, respectively, at $50.06 and 0.10 mg/g of raw matter).

Determination of the value of the indicator of pedductivity of photosynthesis (PNP) showed thataitied in direct
dependence on the content of chlorophylls in ceavés and depended on the rate of herbicide applica

Thus, during ear emergence in 2016, applying 1ed per hectare of the herbicide the indicator lodtpsynthesis net
productivity increased by 5 % and applying 1.1 lihieacreased by 12 %. The indicator of photosysth@et productivity
was the highest among experimental variants, applgi2 I/ha of the herbicide (by 17 % more than dheck variant 1).
Further increase in the application rate of thebioade to 1.3 I/ha also contributed to some inceeimsthe photosynthetic
yield of corn plants, although to lesser extennttiee norm at 1.2 I/ha. In this case, PNP indicakzmeeded the check variant
by 14 %.

Determining PNP indicator in 2017 showed that sballepended on the application rate of the hembics, applying
1.0 and 1.2 I/ha of the herbicide, the photosyithgeld of corn plants also exceeded the checiamaiby 0.5 and 1.2 %,
respectively. As in the previous year, it was tighést applying 1.2 I/ha of the herbicide (20 % enthran the check variant I).
Increase in Stellar, c.e. application rate to ha@ somewhat depressed photosynthetic productivitprn plants, although it
exceeded the check variant by 13 %.

The research on the influence of Stellar, c.e. ibighb application rates on the basic physiologjmalcesses of corn
plants showed that application of this herbicidatdbutes to the growth of photosynthetic pigmeomntent in corn leaves
and photosynthetic productivity of the crop by reidg competition with weeds for nutrients and maist The rate of 1.2
liters per hectare was the most effective applydifferent rates of the herbicide in experimentatiaats. Increase in
chlorophyll content ranged from 0.28 to 0.35 mgfgaw matter compared to the check variant |. Phtiiciator exceeded
the check variant by 17-20% depending on the pbfsep development and the research year.

Key words: corn, herbicide, stellar,e., the sum of chlorophyllatb), the net productivity of photosynthesis, effidgn

09.04.2018.
- 632.95.02:634.11
l- - 1 9 - b
9 ' )
kivi000@ukr.net
2 " 5 -
" /1 (APHIS POMI DEG) 9
/ 9 -7
" O ( 2016-2017 . , 0 ) $ $  (C -
0 (" () (v - $ *( @
(G " ot " ) " % ' ) (O -
) , . "( 0 +5°% 37,5-39,3¢./ '
.o ) 12 14
© &% . . o(! -, ., &0& e 30 L& S . ., 2018.



, 1’2018

% - ( (! , " "( ;
125,7-141,14. # ,0 ) " ) 43-55 . 11-18
% . ) " - ' L "( 21245 — 2251,7+.
B $ $  (( () :
- "1 (o $ ( , ! (0 $ ( "
—289" 2 - ( o " (( (' (0 " A
20 100( " (" " 15,9 %, 30 - 211%
"1 (0 -186"2? 356% " !
100( -50!
- $ (., ! " (0( 226
153,5 2016 164,3 2017 ,0 " 1589 .2 "

( -228% ( 50 (( 100( .
=$ #$ (( , , o "( ! (-
1# 9! 140 .@ - (' $ (

" ") " C ) ;
L% " 0 ' ' $ (
70 90% G [1, 2].
" ( -
.@0 1981-1985 . ( ( ' ' -
32" ( 90- (
2013 $ 2050 . ( $
89/ [3.# 4-5 I "( ( [4], * "
! (% ' ( $ ( 9 P
/ ' ' ‘ 0 -
$ ( ( (" $ 7-8 "
( ( ! ( (
( [5].
| . ( $ (s ( ((-
) ) ! (0 (
$ .10 (. ) -
( L ' [6].
‘ 0 0 ')
* 30-70 %. "( ! )$
) 300 " " !
( oo ! ) (( [7]
* # #*( 1&4* 1) % . + " ( -
S ! ~(( . S 0 (" :
' A R " ((
Aphididae[8, 9]. % (( " ) $ ¢
" ' [10, 11], ' "o " ‘ ( -
s (" " (
[12], ( " ' = [13].
$ ! +,+, " 800 (( [14],
( $ ') ' [15]. " #H#. F [16],
o (( $ () 314 ( 111 11
! )y (G : '
. (( (Aphis pomiDeg.)) " ! (r !
( ) ( ' [17].
% ( — Aphis pomDeg * — Aphididae,
' — Homoptera "' —InsectaB ! (! ' 0
= ( , " , $, $ [18, 19, 20].
@ @ 9.% [21],>" -. - [22] $ ! (
! : (( ) ! ! ‘ '
+ 1.#.[23] " $ ) .0 ! (( (

137



L ) ‘ ("
! ) '
(8-15) (
(
B $ $
)  (
Capnodium 0
. x S
) ( ( :
$ ( D"
(" X
(( ) "
[28]. > "
$ (( S
) 0,13-0,41 %, *
" P —  43-61 %, '
* ok ) " _
/ (( ) (
1991
35 ( .
!
(
L ,%0
(= #(
$ $  ((
$ "
- !
(* o( ! #
0( 2-26
(
(
‘ (
((
((
" !
$ . # '
0-
1- (
2- $
3_ I
#$ (&* #* 5(

( 0
( (
. o ")
[24, 25].
() 0,
$ |
(
* - )
( ()
3 (O
) (" ( [26, 27].
(" (1 | (
O s
( ,
9.% @ [71, ' $
2 0 " !

21,0-31,3 %,

0,11-0,45 %#
' - 30,5-45,7%. !$ !

* . " #. .. ! [13],
* ( $  ((
(( ( )
$ $
$ * % $( (
!
H#Hit + (
$ $ ((
$ (( )
( 2016-2017 . -
1985 St 52".% -
0,01 , 10 '
"0 oo e
$ $ ((
) , (
 ( ) .
l 100
4 20"
(( ( $$ (
( 10 (
* ( - —(
4- I
I 50 %( ;
! ( ( [29].
" $ $ (( ( (

138



, 1’2018

, ) .0 (" () (! - -
$ Br@ , (" " L
)
% ) () -
"( 0 +5% 37,5-39,3 %.
(! ( v ) 12
2016 * "( 39,3 %, 2017 - 14 * '
"( 37,5 % ( .1).
/ 1-- 0! $ & *. | (3 4% ($3 11(*) 0&=. <)
% ' ) ' )
— — /|
O_+_ °+
2016 12.04 39,3 23.04 78,1 12
2017 14.04 37,5 28.04 87,2 14
/ " ) 12 14 -
(( 2017 28 , 2016 23 .
"( ( 87,2 78,1 %. | -
2017 ( .0 (1 ;
"( 0 ( 2016
% " - ( 3 2016 1 2017 , * -
' "( ( 141,1 125,7 %./ -
$ “( 24
2017 27 2016 ( . 2).
# , 0 ) " - ) 43-55
11-18 " - .
@ 9 % [7] ! (. ) (! (
(37-94 (( "),
/ 2— *+., #A*$# $1& #0! -#3%) *(3 ,4*&($3 11(*)
% / %
o ot " )
2016 3.05 125,7 27 55
2017 1.05 141,1 24 43
% o $ s (( (() :
- " * ' "“( 161,3-175,3 ® ( . 3). !
( ' " ( 17 2017 " * ' "(
161,3%. 2016 ( ' " ( ( (! 2017 - 22
" * ' "( ( 175,3 %.
/ 3-/,$ #0! - #(*=$.! 08&=. <)
% ' " - % : L. % " )
+6/ ,°+ , ) +6/ ,°+
2016 22.05 175,3 41 18.09 2124,5
2017 17.05 161,3 34 13.09 2251,7
_— (G (-
(- 0 ( C (-
) " % ( " 0 " .
% (! "o )y 13 2017 18 2016
* ' "( ( 21245 2251,7 %.
(( ( 0 -
(( ) ( v ") (
( , ( .

139



, 1’2018

! ( (( " 2016
( -42 % - 38 100( 2017 "
( 36 31 (  .4.
/ 4— 0! #*( , A& (K= A& (B= 11(*)(=
((
100(
( (
2016 5 10 23 32 42 38
2017 3 6 17 27 36 31
% 0 ( ) $ ( ( -
i ( ( ( ' -
' (0 ' ) * ( HT)
" 40-50 . "% ! ( " " (
( ( [30].
# , 0 (( (0 $ (
(0 "% (" ") .
" ! (0 $ " " -
289" % - ( o (( (' (0 " v
20 100 ( " (" " 15,9 %,
30 - 211% ! (0 -186"2%2 356% " -
! 100( -50! .( .5).
/ 56 *#1$ A& # & % ( 1+ *(; $ #&1(, #C(, (-
= A& ($= 11(*)(=
+ ( , %0 1 "2
/100 ( * 2016 . 2017 . ) , % —+
0( ) 28,0 29,7 28,9 -
10 25,7 28,2 27,0 - 6,6
20 23,2 25,3 24,3 —-15,9
30 22,4 23,1 22,8 -211
40 19,4 20,9 20,2 -30,1
50 18,6 18,6 18,6 -35,6
09t 1,6 1,7 — _
*_ |
2 " ( -
) o ' , (! :
, ( .6 , 0 o « -
D ! « " ((
# 0 (0 ( ; ! (( ; ( -
b " " " ((
! " (0( 2 26 "
153,5. 2016 164,3 . 2017 ,0 " 158,9 .2 -
" ( - 22,8 % ( 50
(( 100(
/ 6-((, o# 1* & 4*& # & % ( *(; $ #&1(, #((. (= 4&ES= 1-
1(¢*)(=
+ ( , + ( ,
/100( * 2016 . 2017 . ) , % -+
0 ( ) 153,5 164,3 158,9 —
10 150,6 160,7 155,7 -2,0
20 143,5 154,3 148,9 —-6,3
30 135,3 145,6 140,5 -11,6
40 123,1 140,1 131,6 -17,2
50 111,7 133,4 122,6 -22,8
09t 6,6 6,9 — —

140



, 1’2018

#8001, ) .0 (" () (v -
$ “( +5 . % ' ) () -
, oox "( 0 +5°%+ 37,5-39,3 #.
2. % ( ' " $ $  (( (C)
] nox "( 161,3-175,3F.
3. % v ) " " ' "(
21245 2251,7 %.
4.- ( 0o (( ( ' (0 " Ny
20 100( " (" "l 15,9 %,
30 - 211% "! (0 -186" 2 35,6 % "
! 100( - 50!
B (" " (
; (( # ( " S
(( : (! (158,9 ) (
(( (155,7-122,6.).
/
1.+ 1.- " $ L% ( .2013.& 2. +. 34-37.
2.2 1.#./ = ( . .2016.& 4.+. 17-27.
3.- ' (. : ( 19 %@ . $ :3 , 2015. 648 .
4.6 " * 0 $ . .2013.& 4. + 22-23.
5@ ) ! 2025 . 2017.& 3. +. 25-26. URL: http://sadvino-
gradvino.org.ua/.
6. 1.7, 1.+.,% ( 1.#. (" ( 3 $
"o : . : ( " + , 2016.#( . 89
C 2.+.73-92.
7.@ 9 %1 ! ' ' ( $ o R
* -B : %%« », 2002. 299.
8 Swirski E., Amitai S. Annotated list of aphidgphidoidea) in Israelsrael Journal of EntomologyL999. Vol. 33. P. 1-120.
9.7 9 .%( - ( L% ( .2014.& 10.+. 23-24.

10. Identification, distribution, and molecular cheterization of the apple aphids Aphis pomi anchidpspiraecola
(Hemiptera: Aphididae: Aphidinae) / Foottit R.G.attCanadian Entomologist. 2009. Vol. 141. P. 478-49

11. Lagos D.M., Voegtlin D.J., Coeur d’acier A. &o@lano R. Aphis (Hemiptera: Aphididae) speciesugsofound in the
Midwestern United States and their contributiotheophylogenetic knowledge of the genus. Insect2Bdi4. Vol. 21. P. 374-391.

12. 7.%,2 %, " +1. (" $ $
(( +( $ . - ( ($ $ .2015.
& 9.+.81-85.

13. ! #...,F 2.4, * ( : . 0 .1992.& 6. +. 62—-63.

14. - ..@10 " : ( 3- ( (.2.:4 - "#8! .1 .",1980.416c.

15. -#. (( (' phis pomi deg.) $$( * - ( -

. 7/ $ , 2013 # (. 23.+. 260-263.
16.F HH. % ( (Homoptera, Aphidoidea) - $ $ D
. . :03.00.24. .:# - "7 ", 2005. 24 .
17.3 #. %, - #. ' $ $ (( . ' ,

2012.& 1.+.24-25.
18. Dunbar H. E., Wilson A. C., Ferguson N. R., MohaA. Aphid thermal tolerance is governed by a pomutation
in bacterial symbionts. PLoS Biol. 2007. No 5. 96 p.
19. Rakauskas R., Rupais A. Biology of the greqmeapphld in thhuanla Act. Entomol. Litu. 19830NM2, No 1., 20—30
20.2 1.#.,# 1...,.

0 ( $ . .2002.& 6.+. 10-11.

21.@ 9. ' % ( .2011.& 4.+.36-37.

22.>" . ' " 7 $ $ :3 ,1996.239.

23.+ 1#., 7. .+ . : .1999.& 7- 8+ 20-21.

24.,  +. #. $ $ (( oL (. + /(-
(. ( 1.1." 2015+, 187-188.

25. - (( ' .2011.& 10.+. 21-22.

26. Carrol D.P., Hoyt S.C. Developmental rate, Weﬂg‘ld ovarian parameters of apple aphid, Aphis pearied at one
or two constant temperatures with evidence ofitesdieffects. Environ. Entomol. 1986. Vol. 15.607—613.

27.. +. ( . % ( ,2017.& 5.+. 130 132.

28.@ 9.%3 7 ( L , 2001.
& 12.+.18-19.

29.2 ( ( [+.1./ . . (O o+ 1
$ :+ ,2001.448.

30. #...,.% #.2.,% ' #.2 .+ (G : ( .F " H#-
«F " », 2013.92.

141



, 1’2018

REFERENCES

1. Samojlenko, O:ntensivnij sad v umovah Ukrai'ni [An intensive gamdin the conditions of Ukraine]. PropoZic
[Proposal], 2013, no. 2, pp. 34-37.

2. Mel'nik, O. V. Tendenga virobnictva jabluk u Jevrop svt [Tendency of apple production in Europe and in the
world]. Novyny sadivnytstva [Gardening News], 2006, 4, pp. 17-27.

3. Janovs'kij, Ju. P. (2015ntegrovanij zahist plodovih kul'tur [Integrated fection of fruit crops]. Kyiv, Fenix, 648 p.

4. Ekonomchna efektivrst' viroshhuvannja jabluk v Ukrai'fiThe economic efficiency of growing apples in Ukie.
Novini sadvnictva [Gardening News], 2013, no 4, pp. 22-23.

5. Jakoju je nyni i jakoju bachyt'sja nasha saditiaygaluz' do 2025 roku [Present and future dewedop of our
gardening industry by 2025]. Sajt zhurnalu "Sadograd i vyno Ukrai'ny" [Web-site of the magazirgatden, Grape and
Wine of Ukraine"], 2017, no. 3, pp. 25-26. Retrieyrain: http://sadvinogradvino.org.ua/.

6. Burljaj, O. L., Kovalenko, O. S., @prigora, O. V. (2016). Konkurentospromozthprodukd' sadvnictva Ukrai'ni
v umovah pogliblennja jevrotegragnih procesv [Competitiveness of gardening products of Ukraimeconditions of
deepening the European integration processesinikmaukovih prac' Umans'kogo NUS [Collection ofesttific works of
Uman NUH]. Uman, Issue 89, part 2, pp. 73-92.

7. Janovs'kij, Ju.P. (2002). Osnowmkdniki zernjatkovih kul'tur zahist roslin \d nih u Isostepu Ukrai'ni [Main grain
pests and plant protection of plants in the Fostsppe of Ukraine]. Korsun-Shevchenkivskyi, PEr#e 299 p.

8. Swirski, E. and Amitai, S. 1999. Annotateddisaphids (Aphidoidea) in Israel. Israel JourndEnfomology, no. 33, pp. 1-120.

9. Laba, Ju. Popelik stochkovih — ne vse tak prosto! [Stone fruit aphidgs not so simple!]. Propozja [Proposal],
2014, no. 10, pp. 23-24.

10. Foottit, R.G. (2009). Identification, distriboi, and molecular characterization of the appladspAphis pomi and
Aphis spiraecola (Hemiptera: Aphididae: Aphidingganadian Entomologist. 2009, no. 141, pp. 478—495.

11. Lagos, D.M., Voegtlin, D.J., Coeur d'acier, Siprdano, R. Aphis (Hemiptera: Aphididae) spegesups found in the
Midwestern United States and their contributiothtophylogenetic knowledge of the genus. Insect28di4, no. 21, pp. 374-391.

12. Bandura, L.P., Magbva, K.P., Nmenko, S.O. (2015). Zahist promislovogo jablunevagmlu vd zelenoi'
jablunevoy popelicv umovah Stepu Ukrai'ni [Protection of industi@glple orchard from green apple aphid in conditioins
the Steppe of Ukraine]. Bjuletemistitutu sl's'’kogo gospodarstva stepovoi' zoni NAAN Ukra[Rulletin of the Institute of
Agriculture of the steppe zone of the National Aaag of Sciences of Ukraine], no. 9, pp. 81-85.

13. Novokshonova, V. G., Zhukova, M. |. Konfereacpo jekologii' tlej [Conference on the ecology @hals].
Zashbhita rostenij [Plant protection], 1992, nopp, 62—63.

14. Bej-Bienko, G.Ja. (1980). Obshhaja jentomaddgiieneral entomology]. Moscow, Publishing housigtitéchool”, 416 p.

15. Broun,-.V. (2013). Zelena jabluneva popelicja (Aphis pateg.) ta i'i' vpliv na £ ologo-boh m chn pokazniki
kormovih roslin [Green apple aphid (Afispomidegadats influence on physiological and biochemicatgmeters of forage
plants]. Naukovij vsnik NLTU Ukrai'ni [Scientific Bulletin of the NLTWf Ukraine], no. 23, pp. 260—-263.

16. Zhuravl'ov, V.V. (2005). Popeli(Homoptera, Aphidoidea) derevno-chagarnikovoilino®st Ukrai'ni. avtoref. dis.
kand. bol. nauk [Aphids (Homoptera, Aphidoidea) of woodysh vegetation of Ukraine: author's abstract. cisdidate of
biological sciences]. Kyiv, Publishing house "Logd# p.

17. Fedorenko, V.P., BrounyV. B olog chnij zahist vd zelenoi' jablunevoi' popeli¢Biological protection from green
apple aphid]. Karantinzabhist roslin [Quarantine and Plant Protectiof[L2, no. 1, pp. 24-25.

18. Dunbar, H. E. Wilson, A. C., Ferguson, N. R., dMorN.A. Aphid thermal tolerance is governed byapmutation
in bacterial symbionts. PLoS Biol. 2007, no. 5, 96 p

19. Rakauskas, R., Rupais, A. Biology of the greeneapphid in Lithuania. Act. Entomol. Litu. 1983, V@&, no. 1,
pp. 20-30.

20. Man'ko, O. V., Vlasova, O. G., Grods'kij, V. Bagatorchnij montoring vidovogo skladu chisel'nostkomah ta
kl shhv na jablun v stepoyj zon krai'ni [Long-term monitoring of species compasitiand number of insects and mites on
apple trees in the steppe zone of the country]istabslin [Plant protection], 2002, no. 6, pp. 10-

21. Janovs'kij, Ju. Zahist nasadzhen' zernjatkduilitur [Protection of pomaceous fruit planting]ropozicja
[Proposal], 2011, no. 4, pp. 36-37.

22. Homenkoy. -. (1996). Zahist zernjatkovih sadu Central'nomu lsostepu Ukrai'ni [Protection of grain gardens in
the Central Forest-steppe of Ukraine]. Kyiv, Fkan239 p.

23. Sjadrista, O.V., Bojko, L.A. Sisshkdniki sadu [Natural pests in the garden]. Novirigtu roslin [News of Plant
protection], 1999, no. 7-8, pp. 20-21.

24. Rak, S.V. (2015). Blog chn osoblivost rozvitku zelenoi' jablunevoi' popeli¢Biological features of green apple
aphid]. Zb. nauk. pr. Umans'kogo NUS [Collectiorsofentific papers of Uman NUH]. Uman, pp. 187-188.

25. Broun,-.V. -nsekticidi zelena jabluneva popelicja [Insecticides and grggple aphid.]. Karantin zahist roslin
[Quarantine and plant protection], 2011, no. 10,34p-22.

26. Carrol, D.P., Hoyt, S.C. Developmental rate, Weand ovarian parameters of apple aphid, Aphisipeared at
one or two constant temperatures, with evidenegesflual effects. Environ. Entomol. 1986, Vol. pp, 607-613.

27. Gradchenko, S. Zahist sadslja cvt nnja [Protection of the garden after blossom]. Bripja [Proposal], 2017,
no. 5, pp. 130-132.

28. Janovs'kij, Ju. P. Fauna rozsadnikernjatkovih kul'tur u Central'nomu dostepu [The fauna of seedlings of
pomaceous crops in the Central Forest-Steppe]. Zatsin [Plant protection], 2001, no. 12, pp. 18-1

29. Tribel, S.0O. (2001). Metodiki viprobuvannjazastosuvannja pesticid [Methods of testing and application of
pesticides]. Kyiv, World, 448 p.

30. Kujan, V.G., Polozhenec', V.M., Pelehatij, V.N2013). Selekga plodovih kul'tur [Selection of fruit crops].
Zhytomyr, Ed. "Zhytomyr National Agroecological Wersity", 92 p.

142



, 1’2018

4 (#( #a( # $ S$( ## (% ,4* ($% * ( phis pomideg)$ &#*$
1 0?25%( ? #.(% 4% I 0#+
1&$ ,-. . o , . .&0& , . . %0 , . .& $
4 " 2 ( 8" 2016-2017 . , (. -
« - T { +5%.@ , 8
(" " "8 g g . 8 (' -
« ok g "( 8l +5°% 37,5-39,3%.% -
8 « " v 12 14 .
% " ( nm e g “( : -
" 125,7-141,1 #. , - 43-55 ,
8' 11-18 88 8 8 "o 8 .
% "0 " ( g "( 21245 -
2251,7 %.
# ( :
- (0 ( o ! (0 ( g "
" —289"2+( " " (* (o0
" g ( 20 100( " ( "
15,9 %, 30 - 211% " ! (o —-18,6" 2 35,6 % 8 (
! (8 100( -50!
- "8 (., ! N ( 2268 (-
" 1589 .2 " ( -228% -
( 50 100(
*:($7( #$ s ;" R 8 u( i ’
("8 8 (

Biological peculiarities of development and harmfutess of green apple aphidAphis pomideg) in the conditions
of commercial apple tree planting of the scientificand production department of Uman National Univergty of
Horticulture

I. Krukynov, D. Adamenko, O. Sykhomud, I. Kravets,S. Sykhanov

The studies carried out during 2016-2017 found thatdevelopment of eggs of the overwintered gigguie aphid,
began in the first-second decade of March at arageedaily temperature of + 50 °C. The overwintexgds have a darker
color, unlike eggs that have frozen out. The bdgmmf the exit of larvae from eggs begins in tkemd decade of April,
when the sum of effective temperatures above + %°37,5-39,3 °C. The duration of the exit of lanfe@mm the wintering
eggs ranged from 12 to 14 days. The end of thadaexit in 2017 took place on April 28 and in 2616n April 23, the sum
of effective temperatures at that time was 87,2 #d °C respectively. The longer larvae exit in 2@an be explained by
the fact that in March and the first half of Aptlile average monthly temperature was somewhat |tveer in 2016. The
appearance of stem mothers was observed in thedéade of May, the sum of effective temperatatethat time was
125,7-141,1 °C. Life duration of stem mothers depenoh the average daily temperature and varied tbeeresearch years
from 24 days in 2017 to 27 days in 2016. It waaldighed that during its life the stem mother regate 43-55 larvae, from
which after 11-18 days wingless and winged femattess develop.

The beginning of the appearance of winged femattese of green apple aphid falls on the seconthitl decade of
May and the sum of effective temperatures is 18¥3:3 %. The earliest appearance of winged females wasredd on
May 17, 2017, at a sum of effective temperature$adf,3 . In 2016 the appearance of winged females wasradxsdive
days later than in 2017, namely on May 22, the efieffective temperatures at that time was 175,3 °C.

In September-October winged forms of aphids appehich inhabit the apple trees. These aphids regémdarvae,
which turn to amphigonic (oviposition) females andles. After pairing, the females lay their winterieggs.

The emergence of wintering eggs was observed isehend decade of September at the sum of effaetimperatures
21245 and 2251,7 °C respectively.

The analysis of the dynamics of apple tree poputatiith green apple aphid showed that the numbepbids in
agrocenosis is not constant, but changes significdaring the growing season, reaching its maxininrugust.

The largest population of shoots with aphid duting years of research was observed in 2016 in Augd® colonies
and in September — 38 colonies per 100 shootsOliY 2hese figures were smaller and constituted 86 2 colonies
respectively.

The harmfullness of the green apple apple is msteite

- in reducing the leaf area, the largest leaf avaa observed in the check variant — 28,9 cm2. Withappearance
and compacting of aphid colonies on shoots, theédesa was reduced. Thus, with the number of 20rdies per 100
shoots, the assimilation surface of the leaf dem@dy 15,9 %, with 30 colonies by 21,1 % and thelkest area was
18,6 cm? or 35,6 % before control was obtainechim tariant with the largest number of colonies p@® shoots in the
experiment, namely — 50 pcs.;

- in reducing the average weight of fruit, the l@ghaverage weight of the fruit of thdared species on the rootstock
M 26 was obtained under control and amounted tqQ5L88 in 2016 and 164,3 gr. in 2017, which aveda§®8,9 gr. The
maximum fruit weight reduction — 22,8 % before tomtrol was observed at the number of 50 applendesoper 100 shoots.

Key words: green apple aphid, developmental biology, sumffefcve temperatures, harmfulness, commercial @ppl
tree planting.
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Transformation of acid-base soil indices and calciurbalance for different fertilizers and liming

H. Hospodarenko, |. Prokopchuk

The article deals with the issues of the influeatenineral fertilizers and their combined use wdéfecate on change
the acid-basic parameters of podzolized loamchemodt is proved that the application of mineraitifieers alone
contributes to the acidification of podzolized aimrem, the reduction of calcium and magnesium cdntee amount of
absorbed bases and the decrease of the degreé sétsoation on the base. Thus, the exchangetnaidithe soil of the
experimental variants without the defecate intranigihad pH of 5.2-5.3.

In variants with the combined application of mindeatilizers and different doses of defecate foe fourth year of its
action is 5.3-5.5 pH under introducing the halfejds7-5.7 pH of the single dose and pH 5.8-6.kuimdroducing one and
half dose of defecate. Hydrolytic acidity variatimnged from 3.25-3.68 mole/kg in the variants withdefecate to 2.05-
2.68 mole/kg in the variants with different dosdsitowith the simultaneous increase in the contehtcalcium and
magnesium soils. The amount of absorbed basesiwahants with various doses of mineral fertilizevas — 26.1-27.5
mole/kg and gradually increased with the increasthé dose of defecate to 28.1-29.0 mole/kg ahétfedose, to 28.8—-29.6
for a single and up to 29.4-30.3 mole/kg for ong amalf dose.

It was established that liming contributed to acréase in the degree of soil saturation on the tta82-94 % versus
88-89 % in non-liming variants. Consequently, th&oituction of defecate with different doses of matefertilizers
significantly improved the acid-basic charactecistof podzolized loam chernozem. The balance ofiwal in short-
rotational field crop rotation is calculated, prd®il that the defecate is applied in the amount®f13.5 t/ha. Calculations
have shown that calcium balance is sharply negatifrem — 359 to — 868 kg/ha in the variants wheaksium-containing
compounds are not added. In our opinion, this & tduits large loss caused by erosion. Introduairlf dose of defecate
was only sufficient for four years of agriculturae of the soil, while for a single dose as welbas and a half doses of its
introduction, the balance is positive even in tagants with higher doses of mineral fertilizers.

Consequently, the use of defecate is one of thetegmological methods for preventing acidificati@amd
decalcification of podzolized loam chernozem in fieéd crop rotation. It was also found out thatemhapplying higher
doses of mineral fertilizers, the dose of defeshteuld be not less than a single one in terms dfiaxge acidity, since the
effect of the half dose of the defecate can beutatied for no more than four years.

Key words: podzolized chernozem, mineral fertilizers, defechming, acid-base indicators, calcium balance.
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Substantiation of energy efficient technology of lmhumus manufacturing
. Senchuk
To assess the effectiveness of the usage of temiyaind the search for effective biohumus prodactichemes the
energy analysis has been done.
The source data for the analysis were requirenfentthe technology and technical means of prodactibbiohumus
(Fig. 1, 2, 3), and reference dates of energy vekiof agricultural machines, labor resources, gnergources, fertilizers,
agricultural crops.

Figure 1.Technological schemes of the process of preparatiof the substrate (composting):
1 — manure loading; 2 — manure transporting; 3adilog, mixing and hilling;
4 — watering of hills; 5 — airing of hills.

Figure 2.Technological schemes of worm cultivation — hill formation; 8'— worm adding; 6— worm feeding;
7 — airing; 8 — separating of worms with substréte- unloading of worm compost; 9 — loading of straw;
10 — transporting of straw; 11 — smoothing of stra®%— unloading of straw.

Figure 3.Technological schemes of worm compost processirif — first processing; 14 — biohumus
drying; 15 — biohumus grinding; 16 — separatiow iinactions of biohumus; 17 — separating of worms
from substrate; 18 — separating of worm from bipha and biohumus drying; 19 — transporting

of biohumus for storage; 20 — drying of biohumuspen air.
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Table 1 -Results of calculations of energy intensity of submte, worm compost and biohumus

Technological scheme Energy intensity, MJ/kg
from figures Substrate Worm compost Biohumus
Fig.1 0,686 - -
Fig.1 0,638 - -
Fig.1,2 - 0,987 -
Fig.1,2 - 0,957 -
Fig.1,2 - 0,939 -
Fig.1,2 - 0,909 -
Fig.1,2,3 - - 36,023
Fig.1,2,3 - - 2,106
Fig.1,2,3 - - 10,880
Fig.1,2,3 - - 61,770
Fig.1,2,3 - - 35,970
Fig.1,2,3 - - 2,070
Fig.1,2,3 - - 10,860
Fig.1,2,3 - - 61,740
Fig.1,2,3 - - 2,040

Energy effective technologies of production of netalble biohumus are the following:
biohumus production according scheme Fig2l, 3 — Energy intensity of biohumus 2,106 MJ/kg;
biohumus production according scheme Fig2, 3 — Energy intensity of biohumus 2,070 MJ/kg;
biohumus production according scheme Fig2 , 3 — Energy intensity of biohumus 2.040 MJ/kg.
Key words: energy efficient technology, worms compost, worbighumus, energy intensity biohumus.
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The agroecological substantiation of growing technoby of Muscat pumpkin in the south of Ukraine under

conditions of global warming
. Lumar, . Yevtushenko

The results of optimization of the technology of\ging Muscat pumpkin in non-irrigated conditionsaihgh adjusting
agroecological factors to increase its productiaitg presented in the article. Field experimente leeen conducted on the
fields of the experimental farm of the Southernt&Stagricultural Experimental Station of the Instéwf Water Problems
and Melioration of the National Academy of Agrari&tiences of Ukraine, located in the Hola Prystastridt of the
Kherson region. The soil of the experimental sitdliack soil of the South solodized, slightly humtliee scheme of the
experiment included the following variants - vayi¢tactor A): Yanina (early-ripened), Gilea (middipened); the area of
plant nutrition (factor B): 2 m?; 3 m% 4 m2 and 5;rdoses and fertilization methods (factor C): ndilfeers (control);
recommended fertilizer dosegdRqoKgo in the spread; ¥2 recommended;dsK o) locally; Z recommended (WP3K o)
locally; ¥ recommended (iP,:K1s) locally. In particular, for the farms of the Sbatn Steppe of Ukraine, the Muscat
pumpkin growing technology has been worked out, yleéd reached 20 t/ha, the feasibility of usingealuced dose of
mineral fertilizers in conjunction with optimal pinutrition has been substantiated. The most adajpt arid conditions in
the south of Ukraine was an early-ripened variegyivia, which differed in the intensity of the dey@mhent phases, and had
a shorter period of vegetation, formed the higlygsd of 2.5 t/ha or 17 %, compared with the middjened variety of
Gilea. Statistically equal fruit yields were formedder introduction of BP,sK3q locally and NgPggKeo in the spread and the
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placement of plants on the area of 5 m2: the Yawnargety yield was 20.6-20.7 t/ha and the Giledetgryiels was 17.8-18.0
t/ha. The meteorological conditions during the aesle years were contrasting, but in general, thetlveg conditions during
the research years sufficiently reflected the dicneonditions of the Southern steppe of Ukraine.

In the conducted researches the high influence pplication of the investigated elements of techgpl®n the
variability of Muscat pumpkin crop productivity wastablished. The right choice of the variety was of the crucial
conditions for obtaining the maximum yield, onetb& most affordable agricultural production measuie reduce the
negative impact of limiting environmental factors the level of plant productivity, which providedasticity of culture
under conditions of the global warming. Therefanethe view of the mentioned above, the varietieMoscat pumpkin for
unirrigated conditions in the south of Ukraine dldolnave high drought tolerance, ductility, goodutgtion for fertilizers,
and the ability to quickly and efficiently use obisture stores.

The technology of Muscat pumpkin growing shouldbsed on the most adapted to the specific soilatiotonditions
of the zone, zoned and perspective varieties afl Iselection. Our studies have shown that pumpkiieties differ in the
fruit yields. Thus, on average for the experimésthighest level was obtained in the early-ripeaadety of Yanina — 17,2
t/ha, which is 2.5 t/ha or 17 % more compared wlth middle-ripened variety Gilea. IntroducingoRisK 3o locally and
NeoPooK g0 Separately, and placing plants on the area"ot he highest levels of fruit yield were fixed: féanina variety —
20.6-20.7 t/ha and for Gilea variety — 17.8-18hat/

Thus, the improvement of the Muscat pumpkin cutitivatechnology elements for the unobstructed dmmdi of the south
Ukraine, which ensured the fruits yield of 20 tibanprises agroecological justification of the elipecy of growing better adapted
varieties and the use of fertilizers in combinatigith optimal plant nutrition. The yields of the mppkin fruit were mostly
influenced by nutrition regimes (68 %), the shdrthe participation in the fruit harvest formatiaas 22 %, the feeding area — 6 %,
and the interaction of the factors ranged from 2 %. Based on the data obtained, it could be drthat the variety has been one
of the leading factors in the Muscat pumpkin yiaftteasing, which accounted for more than 20 %safrowth.

In the conducted experiment, high (in comparisothwither factors) efficiency of the feeding areal d&ne nutrition
background interaction on the variability of the $dat pumpkin yield, which proves that the efficigraf the "power
supply” factor increases under optimization of ¢thaps placement in terms of feed area and viceavetbe efficiency of the
power supply area was greatly increased with thieniation of the nutrient regime of the crops.

The variety factor influenced not only the pumpield, but its biochemical composition as well. frthe point of view of
the nutritional value, the best quality was natethe soft fruit of the Yanina variety while duiting the crop under introduction
of NggPooKgg in the spread and;iP,K 3, locally as well as placing one plant in a feedinga of 5 m2 allowed a maximum yield of
carotene — 33.0-36.1 kg/ha and high content ofrdriger, sugars, ascorbic acid and pectin in its fru

Key words: muscat pumpkin, area of nutrition, fertilizers|tisar.
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Geometric characteristics of triticale grain dependhg on a variety

V. Liubych, V. Zhelyezna, I. Ulianych

An urgent problem in our country is the developmehthighly technological production of processinqm raw
materials. Its purpose is to obtain food produdth wcreased phytochemical potential, functionalducts and products for
therapeutic and prophylactic purposes.

The article presents the results of the study enirtffluence of the variety on the linear size @fdale grain, caryopsis
volume, external surface area, caryopsis spedifiase, coating surface volume and sphericity.

As a result of the studies, it is found that thegté of triticale grain varies significantly depémgi on the variety. Thus,
caryopsides of Rarytet and Etel varieties werddhgest (8,8 mm with variability from 8,2 to 9,1 m(v = 5 %)) which is
significantly higher than the check variant (o5 = 0,4). The length of triticale grain of other varietiearied from 7,3 to
8,7 mm but the variation coefficient was insigrafi¢ (V = 1-3 %.

It is known that grain is very long having the lémp 9 mm; it is long of the length of 8-9 mm; it iseaage if the length
is 6-8 mm; it is short if it is 5—6 mm and grainvisry shortP 5 mm. We found that long caryopsides were fornred i
Valentine 90 (check variant), 42, 52, Papsuevska, Rarytet and Etel varieties (8,5+88 and the grain length of
other studied varieties was average (7,3-7,8 mm).

The caryopsis width of triticale grain varied frém to 3,5 mm. Caryopsides of Valentine 90 and52 varieties had
the largest width of 3,5 mm with a variation coaffint of 5 %.

Polius 90 variety had the smallest grain width @wh with a variation of 2,3-2,5 mnV (= 5 %)). Grain width was
significantly less than the check variant (5 = 0,1) (2,5-3,2 mm) in other varieties of triticale grai

It is known that caryopsides are wide having thdtlwiof> 2 mm; they are average if it is 1,2-2,0 mnd they are
narrow if it is 1,2 mm. According to this indicaj@aryopsides of all varieties of triticale graiene very wide.

It is found that the largest thickness of Valent® (check variant) variety is 4,6 mm with a vadatfrom 4,2 to
4,8 mm ¥ = 6 99. The grain thickness of other varieties of takrgrain was significantly less than the checlamé( 5= 0,2)
(3,4—4,2 mm). The smallest thickness was in P@tusariety (3,4 mm with variability from 3,3 to 3pdm) V = 3 %.

Caryopsis volume varied from 31,1 to 70,8 frdepending on the variety. This indicator was tighést in Valentine 90
variety (check variant) (70,8 nfjnand the smallest one was in Polius 90 varietys Tidicator was lower than the check
variant by 15-50 % in other varieties.

According to the results of our studies, it is fduhat external surface area varied depending ervaiety and was
86,8-146,7 mm The highest indicator was in Rarytet, 52, Etel and Valentine 90 (132,8-146,7 ?)mmd the lowest one
was in Polius 90, Karlyk and Blagodarny (86,8—-97163n

Caryopsis specific surface varied within the ranfj@,2—2,8. All varieties exceeded the check varighich indicator
was 2,1. Thus, the highest figure was in Poliuz&(ety (2,8) which exceeds the check variant by@3aryopsis specific
surface of other varieties was 2,2-2,7.

The results of studies showed that the least volomeoating surface was in triticale grain of PeliQ0 variety
(5,6 mnd). This indicator of other varieties was 6,2—8,6hamd coating surface volume of the check variargt 9& mm.

According to references, sphericity of 0,82—0,88haracteristic for wheat grain and for rye it j4®-0,75.

It is found that triticale grain sphericity did ncdiange significantly and was 0,54-0,58 dependimthe variety.

In triticale grain, there is a direct strong coat&ln between external surface area and caryopiisne (r = 0,97 + 0,02)
which is shown by the regression equation: y =4;492,15, in which y—caryopsis volume, %; x—ext¢isurface area, %.

Key words: triticale, variety, length, width, thickness, voia, area, sphericity.
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The effect of organic fertilizers produced on the ltest technologies, on spring wheat photosynthesisqaluctivity
under conditions of the Western Forest-Steppe

O. Buncak

The yield of plants is determined primarily by thige and performance of the photosynthesis, whialst quickly
achieve the optimal rate during plants growth aesgletbpment. One of the factors determining the sizassimilation
surface area is the mode of plants nutrition.

It is well known that one of the possibilities girsng wheat productivity increasing is the improwar of genetic
potential of varieties which is closely relatede¢chnological measures, in particular, nutritionditions.

Thus, the problem of increasing the productivitypbbtosynthesis of agrocenosis of Chado spring wieaéty on the
basis of application of organic fertilizers, maraitaed on the latest technologies, in conditiongvestern forest-Steppe are
topical nowadays.

In the USA, Western Europe, and in recent yealdkraine the considerable attention is paid to ssidin the use of
trivalent chromium in the adaptive landscape tetdgies of crops growing.

Trivalent chromium is considered one of the esaémtiements for plants proper growth and develogmienman
nutrition and animal feeding. To achieve this go# necessary to provide the human body with plaads grown on the
soil containing the required number of &rand animal feeding should be provided with theazonutrients.

Since scientific research on the production and afserganic fertilizers with a content of trivalenhromium in the
technologies of cultivation of agricultural cropsUkraine is unsufficient, and they have not bemrdacted in the Western Forest-
Steppe, we developed a technology of productioorgdinic fertilizers from wastes of tannery sludge aewage by biological
fermentation method with a balanced content 6f €ace elements and the technology of productioligoid organic fertilizer
"Biochrome" by cavitation method and studied tieéficiency in cultivation technologies of agricutiilicrops.

The purpose of the study was to study the effecomfanic fertilizers produced on the latest techgi@s, on
photosynthetic activity of plants of spring wheatieties Chado in terms of Western forest-Steppe.

Field and laboratory studies were performed du0d3-2016 in the experimental field of Podilskyatst agrarian-
technical University.

The experimental plot soil was chernozem typicah@dvy-grained granulometric composition which abearized by the
following agrochemical parameters: pH 6.5-6.8,dwatent of humus — 4.12-4.34 %, easily hydrolyz&dgen provision— 116-124
mg/kg of mobile phosphorus — 86-91 mg/kg, exchamassium — 127-168 mg/kg of soil. In the experimen studied the effect
of organic fertilizer “Bioproferm” (CF content 540 mg/kg) and plant growth regulatorotrome” (CF* content 5.4 mg/l)
obtained by the developed and patented technologfyeoproductivity of photosynthesis of Chado gprimeat varieties.

Organic fertilizer “Bioproferm” and “Bioactive” and imeral fertilizer in the form of NgPgoKge Were introduced with
the fall plowing of the soil, “Biochrome” — durinfpe vegetation of Chado spring wheat variety. Inaedes were applied
the technology of spring wheat cultivation convenéil to the conditions of Western Forest-SteppUlofiine. Researches
and observations were performed according to stdrtdahniques.

Introduction of organic fertilizers, manufactureal the latest technologies, contributed to the ammean leaf area of spring
wheat compared to the options without applicat@n.average for 2013-2016 the crops formed thelbakarea in the variant of
"Bioproferm" fertilization (10 t/ha) with a balarsteontent of trivalent chromium and spraying plamthie phase of tillering — early
booting stage liquid organic fertilizer "Biochrom' I/ha). In this variant, the leaf area of plaatghe tillering stage was 10.8
thousand Riha more compared to the contral, in the phasteof slongation beginning — 8.1 thousarfthanin the phase of earing
— by 10.4 thousand#ha. An intensive accumulation of plant dry weighs observed acccordingly.

The analysis of the photosynthetic potential ofirgpwheat plants showed that the maximum rate aftqeynthetic
productivity was obtained in the variant with lzasoil treatment with 10 t/ha "Bioproferm" organéstflizer produced by
the method of the accelerated biological fermeatativith a content of trivalent chromium (540 mg/kand spraying the
plants during vegetation with liquid organic faedr "Biochrome" in a dose of 5 I/ha, produced byitedions, and 3.2
million m¥ha days 1.3 million Atha days longer compared to the control and 1.0omiin?/ha days more compared to the
variant with the introducing NoPsoKgo.

Studies have found that organic fertilizers siguaifitly influenced the formation of net productivity durum spring
wheat photosynthesis. Thus, on average for foursyafathe study, in the phase of tillering — bogtithis figure ranged from
2.6 g/nt per day (in the variant without fertilizer applica) to 4.9 g/m per day (in the variant of application of
"Bioproferm" — 10 t/ha and "Biochrome" — 5 I/ha).

Key words: spring wheat, modern technology, "Bioactive", "Biofgrm", "Biochrome", trivalent chromium, photosyn-
thesis productivity.
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Influence of sowing time on growth, development andeed productivity of anise

O. Kniazyuk, . Kostrets, . valenko

The results of study indicate that sowing time hadnfluence on the energy of germination and geatvility of anise.
These figures were the highest in sowing time 825where this technique has improved the plantgival.

Weather conditions in the research years were diegsicaed by an unstable temperature regime ingtiegsperiod causing low
germination of seeds. The optimal sowing time prediincrease in the energy of germination and gexoility.

The longest period of germinability was noted ie #marly sowing-time. Accelereted germinability 8 days was
observed in the later sowing-time (April 15 and.28}¥0, anise phenophases period increase waswiatat.

Complete anise germinability was observed in 24 dager early sowing time. The following sowing tirfié-25.04)
contributed to the accelerated germinability of retairs (18-21 day). The same correlation was @kseat the budding and
flowering phases.

The intensity of plant growth until the period @¢él& formation was slow (2-3 cm per decade), buhdteased by the
budding phase (6-8 cm) and flowering (8-10 cm).

Like other essential oils plants, anise growth sladown after flowering phase. This process is resggsfor the
redistribution of nutrition elements from the veaate part of plant to generative one. The lardpesgiht of anise plants is
noted in the sowing time of 5.04.

The growth and development of anise are charaetktiy the accumulation of plant weight and indigidparts of the
surface organs. Stems, leaves, inflorescencesraitatiange their proportions in the process ofetaion. The largest part
of leaf (94 %) per total plant weight is in the phaf budding and (47 %) in the fruiting phase uradesowing time of April
15. The opposite tendency was observed in the ehafhgeight of stems bearing generative organthérphase of budding,
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their weight was the largest (65 %) under the sgwtime of April 25 and in the phase of fruit fornwet — under the early
sowing (44 %).

Total weight of one anise plant increased untilghase of fruit formation and the proportion ofifsuvas the largest in
the early sowing — 17%.

Seeds productivity is the main indicator of theimjt effect of growing technological methods ofstieiop. It has been
established that the sowing time of April 5.04 pded seedling productivity of 107 gfm

Early sowing time contributed not only seedling wiito and development, but increased fecundity aretlsey
productivity of anise as well.

Key words: anise, sowing time, growth and development, plogical phases, productivity.
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Productivity of winter wheat after application of “ Tryatlon” herbicide and “Emistym " growth regulator

L. Rozhorska, . Holodryha, . Zabolotnyi, . Leontiuk

Unfortunately, no sufficient attention is paid hetproblem of production quality, implementatioragficultural works,
standardization, metrology and certification, amig,tin its own right, has a significant impactsotial-and-economic results
of the development of Ukraine. Modern plant growaan not be carried out without using fertilizegspwth regulators,
weed control preparations. At the same time, intenapplication of pesticides and agrochemicalplant growing is not
always justifiable and scientifically proved sinitds accompanied by environmental pollution and 8ertility decrease.
Therefore, the development of technologies increpgielding capacity of crops which are environnaéigtfriendly for the
environment and human health is a current problemaalern agricultural production.

Therefore, it updates the need for a compreherssigy of this issue in the relevant branch which alfiow suggesting
the ways for improving environmentally friendly pitects growing in crop production and increase often wheat
productivity.
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The effect of “Tryatlon” herbicide in the rate d3,340, 50 g/ha together with “Emistym C” plant grbwegulator in the
rate of 20 ml/ha for the purpose of formation oblegically balanced production, improvement of plaatrition and their
protection was studied in the field and laboratagaearches during 2015-2017.

In our experiments, studied preparation showedyh bfficiency in weed control which contributedth® formation of
high crop yield. However, winter wheat yield depeddn the rate of preparation application andatsliined use with the
growth regulator, as well as the weather conditimemurred during the years of research.

It should be noted that yielding capacity of wintdreat decreased along with increasing the rat&rghtlon” up to 50
g/ha both under applying the herbicide alone, iara tank mixture with “Emistym C”. It can be cond&d that the use of
herbicide together with “Emistym C” gave the oppaity to receive a greater increase in yield up7#® cwt/ha than
applying only “Tryatlon” (up to 2.8 cwt/ha) whilaalyzing data on yielding capacity of winter wheat.

Thus, in average for the research years, the highielsl of winter wheat was received in variantdhwihe use of
“Tryatlon” with rate of 40 g/ha applied togethertlvi'Emistym C” which was 53.4 cwt/ha in compariseith the control
variant — 45.6 cwt/ha which indicated about a hefficiency of a tank mixture in winter wheat croasd about a positive
effect on growing processes.

The main purpose for winter wheat growing as thénngaain food crop is to get a good yield with ghhicontent of
protein and gluten in it. Therefore, the grain @yaf winter wheat has a great importance equalth yielding capacity.

In general, we can conclude that the variants hpdsétive effect on the grain quality, in partiaylan the content of
protein and gluten in the process of studying ladl variants used in the experiments. During theareh period, protein
content of winter wheat ranged within 12.6-14.218d the content of gluten was 23.8-28.0 %.

The quality of winter wheat significantly depended used preparation which consisted of variousamesiand rates of
“Tpyatlon” herbicide. In average, during the reshas, protein content of winter wheat was 11.6 #héncontrol variant, while it
increased up to 12.6 % with using only “Emistym &id it was 13.1-13.7 % in the variants with “Tiyait. The highest protein
content in winter wheat was observed with combisgglication of “Tryatlon” with “Emistym C” and it as within 13.2-14.2 %.
However, content of protein decreased to 13.1 @2 % respectively while increasing the rate ofliedpherbicide to 50 g/ha
separately and together, which was obviously dtlestsuppression of physiological processes ipéhied of grain ripen.

The regularities determined in gluten content cledangwvinter wheat grain repeated the changes itejoraontent.

Thus, content of gluten in the control variant \28s3 %, it varied from 26.8 to 28.0 % and from @46.7 % respectively
depending on the amount of applied herbicide, tagjbther with plant growth regulator and separafitys figure was 23.8 % in
the variant where only growth regulator was usée Aighest content of gluten in winter wheat gre@is observed at the rate of 40
g/ha used together with “Emistym C” and it was 28.0vhich was greater than the control variant hg 25

Consequently, positive influence on the increageraductivity of winter wheat was made by applicataf “Tryatlon”
herbicide in the optimum rate (40 g/ha) and “Emist@” growth regulator (20 ml/ha) in comparison witther variants of
the experiment. The tank mixture of “Tryatlon” (406g) and “Emistym C” (20 ml/ha) facilitated to thigtest yield which
was greater than the control variant by 17 % and B#4 ctw/ha on average for three years and ingoralre quality of
grain. Content of protein and gluten in winter whgatin was higher on average by 22.4 and 25.6 Yontha 14.2 and 28.0
% respectively in comparison with the control vatia

Key words: productivity, yielding capacity, quality, herbieid “Tryatlon”, plant growth regulator, “Emistym C”,
content of protein in grain, content of gluten maig, winter wheat, “Misia Odeska” sort.
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Influence of cultivation technology elements on sdlower crops photosynthetic and seed productivity

V. Sendetsky

The aim of the research is to explore the effecpresowing seed processing as well as single andlelspraying
sunflower crops with "Vermimag" and "Vermiodis" grth regulator on sunflower photosynthetic and seexiuctivity in
the conditions of the Western forest-steppe.

The study was performed in the 2013-2016 in thegrgental field of the branch of the Departmentmfp production,
breeding and seed production of Podilskyi statergm-technical University and in the fields of FBogdan” located in
Snyatyn district of lvano-Frankivsk region, the \ées part of the Forest-Steppe. The soil on theemental plot is turf,
podzolized medium-sandy.

The seeds of hybrids NK Brio, NK Rocki were sownhet tate of 70 thousand/ha of germinated seedstofalearea of
plot is 70 m, accounting area — 50?niThe plots location is systematical, fourfold régien. The studies were performed
according to current standard technigues. The @tpi@l cultivation of the crop is common for thenclitions of the Western
Forest-Steppe.

The application of "Vermimag" and "Vermiodis" grdwtegulators for seeds presowing treatment asagetingle and
double spraying NK Brio, NK Rocki hybrids of sunflewcrops had a positive impact on the growth angldpment of
plants during the vegetation period.

We found out that application of "Vermimag" and fwgodis" growth regulators for presowing treatmefitNK Brio,
NK Rocki hybrids of sunflower seeds provided the@ase of the seeds energy of germination by 2.&ahéb, laboratory
germination — by 2.2 and 3.6 % relative to the mant

Germination of the NK Brio hybrid was 2.6-4.9 % heghand the survival rate was 1.5-3.0 % higher thahe control;
for NK Rocki hybrid these figure were, respectivdly,3.3-3.6 % and 2.3- 5.7 % higher than in thetradn

It is established that "Vermimag" and "Vermiodisgth regulators " affects the sixe of leaf surfaoel photosynthetic
activity of agrocenosis of the studied sunflowebttigs and the crop productivity.

The highest leaf surface growth rate of 54.8 thodsaf/ha, or 14.7 thousand?ha higher than in the control were
noted in the flowering stage under presowing treatnof hybrid NK Brio seeds with "Vermiodis" growtegulator in a dose
of 4 I/t and under double spraying of crops durirgetation with 4 I/ha of "Vermiodis" growth regtda

This variant has the highest accumulation of diysgnces of 8.98 t/ha, which is 1,54 t/ha more ewetpwith the control and
photosynthetic capacity of crops reached 840 milii@/ha days, or 0,662 million m2/ha days comptrdae control.

The results show that, on average, for 4 yearsdrvariants with the combined seeds pre-treatmahhgibrid NK Brio
sunflower crops single spraying with "Vermiodis'ogtth regulator the yield was 9.7-12.6 %, and 14226 higher under
double spraying compared to the control.

In the variant, where the seeds were treated wativty regulator "Vermiodis" (4 I/t) and were sprdyice at a dose of 4 I/ha,
the average for the study years, the yield of swt hybrid NK Brio was 3.7 t/ha, 0.52 t/ha morartin the control.

The highest yield was obtained in 2016 — 4.02 t&).65 t/ha more than in the control, and thellestaof 3.53-3.40
t/ha under less favorable climatic conditions @1£-2015.

Consequently, high yields of NK Brio and NC Rocky sowir hybrids — 3.54-3.70 t/ha can be obtained énwrestern
Forest-Steppe under pre-sowing seed treatmenthendrops single and double spraying with "Vermitmag"Vermiodis"
growth regulators during vegetation.

Key words: sunflower, hybrids, "Vermimag", "Vermiodis", phstmthesis, yield.
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Characteristics of forest-provided processes in nate forests of state enterprise Vinnytsia forestry

0. Vasylevs'kyj, Ju. Jelisavenko, O. Zlenko, V. Moarh

Natural forests are a source of conservation afdeape and biological (including genetic) diversidgspite this, intensive
forest exploitation results in the significant @&ge in the area of natural forests. Lack of feliabtural regeneration, especially
forests in the plain part of Ukraine, has led sigaificant reduction in the natural forests duartificially created ones.

Unsuccessful fruiting, lack of natural seed restoraand unsatisfactory growth are the main redeothe interruption
of the genesis of forest stands. Natural oak fereshich are the main formations in the region, @raracterized by the
particularly unsatisfactory natural reproduction.

In conditions of Eastern Podillya, preservatiomafural habitats is an important stage in the ttiansto a balanced
development of the region. Today, in the conditiohshe Eastern Podillya, the issue of introductidmatural forestry is
approaching. The methodological basis of this pgsde a detailed study of the dynamics of natagéneration of oak as it
is in natural forests and in the field of logs.

The main objective of the article is to study thetes and dynamics of the natural renewal of oakmatlumble forests
in the Vinnytsia region. Studying this process witlable to study the peculiarities of the formatdmatural oak forests in
the region. The results of such studies will ansther question of the possibility of applying a maturegeneration for
reforestation in the region.

According to data analysis on forest management,hexe discovered 3 plots of oak forest stands wwikural
regeneration of oak under the shade. Basicallyetlaes sites of fresh hornbeam of the sudubravaruhéeabsence of
hornbeam in the composition of the forest stantie §hare of oak in the undergrowth is from 2 tdr&és, the average age
is 5-15 years. Average density is 3-5 thousands tpee ha.

According to the researches on the condition andtttre of the undergrowth of oak forests underghade, we have
identified curtains in the conditions of the stateerprise “Vinnytske FE”. The forest stand is @oed to a fresh hornbeam
sudibrova under the predominance of oaks and al shaie (2 units) of hornbeams in the compositibime stand has
structure of all-aged forest trees with curtainghef natural renewal.

Natural oak renewal under the shed of the horntfesgst stand in the conditions of the state erigpVinnytske FE” is
characterized by the density of 5.0-6.3 thousaantplper ha, 1-5-year age and the height of 0&8é&ters. On most plots a 3-year
undergrowth prevails, and its share ranges withid@%. The lowest proportion of a 5-year undergnas/12-22 %.

The characteristic of the current state of the nahitvegeneration of oak in natural forests of thates enterprise
"Vinnytsia Forestry" of the Vinnytsia Regional Fargsand Hunting Management Department is based @eparate
database of forest management data. As a restiie&urveys, the basic taxonomic indicators of nahtnak forests and their
natural renewal were determined.

It was established that the main reason for theatiwh of the proportion of natural oak forestdhie main harvesting
and the creation of forest crops in their placee Tow utilization of the natural oak conventionahewal due to the lack of
years of intense fruiting and unsatisfactory cdoditand the preservation of natural regeneratiocgsdwt contribute to the
intensive formation of natural divergences.

Key words: natural forests, oak, natural regeneration, candit

13.04.2018 .
- 634.713:581.442
/ @.@." . (
I
juli2Z3@meta.ua
/ 7 (RUBUS L.)
9 "9- /
# " ( 25 (Adriene, Apache, sterina, Black

Butte, Black Diamond, Black Magic, Black Pearl, Bzina,aaMnska# estrna, Chester, Chief Joseph, Heavan Wait,
Jumbo, Karaka Black, Kiowa, Loch Tay, Natches, NevaOrkan, Ouachita, Reuben, Tornfree, Triple Crown

( ) o+ ) 7 ( $ . -

0 , .o $' «( , "

" G (" " (G « . 0
" (" " ( ( - (
(o 0 ( ( C " - « -
% ' (C) —( G -
e - B ( ' (o -

© ((a( ! @.@.,2018.

209



) ( ) $ "( 10 %+, +
( ( ( 10-15 !
( « ,0
o ( ) ! ! "( ( ( !
*= 3 #*$ , W ( , , ' “( o ( .
I# 9 1450 . " " ) ! " (C -
L) 1 ( . @ ; ' ' -
,0 () $'! (" ' [1, 2].#
, " , $ B ( "
$ " ). ( (
( () , () : (
' o )" ( -
$ (8 ) ( )$ [3, 4, 5].
1 ! [1, 3, 5],
() ( ( ( -
"o ' 7 ( $
* # #( 1&4* 1) % . % L( 0
( $ $ ! (! )
)$ ) $ : )
' 25 +
) ( 10-15 +,
0 ) (" ( [1, 3,5, 7].
# * (' (-
$ $ ( (
[6, 8]. + * ( (
((" % " !
" ( « x
( (' " ( (!
(" ( [1, 4, 9]. -
( ( ( ( (
( (
( ' -
( #* - ( * -
$ (
7 $ (! ( (
* o( ! # o, 10y 25

Adriene, Apache, sterina, Black Butte, Black Diamond, Black Magicla& Pearl, Brzezina,
aaMinskat estrna, Chester, Chief Joseph, Heavan Wait, Jumbo, Karaka Black, Kiowa, Loch Tay,

Natches, Navaho, Orkan, Ouachita, Reuben, Tornfrgale Crown, ( )+
. " [10, 11] 2014 .
+'" 3,00x1,25". ' ' ( (
) 0 ' .
1 ( ( ( "
[10, 11] " - (. 2015-2016 .
#$ (&* #0(, . ( "o
0 , . $ (
ST G (" «"
# " ( ( ( % ¥
. % ! R ( N ,
0 - S # C -
( ( :
+" ' "( a0 0 ) 3160,2 ¢ 2015 .
3151,1% 2016 . 1 ,0 " ( ' “( 2016
0 0 , 2015 ., ( "

210



, 1’2018

3500
3000

¥ 2500

% 2000

a

E 1500 —4—2015

= 1000 —8-2016

500
0
|||‘ I ‘III‘ | ‘u ‘III‘I ‘II |||‘ |‘|| ‘III‘ | ‘u ‘III‘ | ‘II ‘III (I ‘III‘
( (
micAub
S, #&0 1'$ (01( & $+()%  1( 2015-2016 .

% ( ' (. 2)Black Pearl, Black Diamond Karaka
Black ( () , " ' "( ( 700 +.
% #lack Butte ( (! " '

g 900 +. ", S G (¢ -
) - « 0 ) « )
( : ( ' (() (" " -
$ ( ! 10 +
350
300
—4—Black Butte
1250
o =@=Black Pearl
<1200
! ===Black Diamond
w1 130 ==K araka Black
~ 1100
50
0
[ I 1| I Im |1 Im I | I o I ‘ II I ‘
( (
MicAOb
2.- 0! #& 1+ $ #) # % , ) 2015-2016 .
- ( (" ¢ .3 () -
(" ' “( ) ( 500 +) ) (¢ "
"( — 1900-2000+). % " ( ) ( " ( ( -
( (" ( (0) ~
" ( ( ! (Black Magic Reuben) !
« ) (¢ " . = ( ( ' ( -
) ( :

211



, 1’2018

—— Apache
== Black Magic
==fe=Chester
—==—Jumbo
i T Wi
0 == uachita
1‘1]‘11]‘1‘11 m‘l‘n‘m‘I 11‘]1]‘”‘1‘
—+—TReuben
( (
Micans
3.- 0! #& 1+ $ 1,0 #* # $, ) 2015 -2016 .
n 4’ 5" , 0 ( ( mn 1 ( -
) (- " YA Adriene, Asterina, Orkan, Brzezina +
n ( mn ( ( 11} ( i ! -
(' ( ! ( (( I , " -
( ' "( 900 + (Tornfree, Navaho, Loch Tay); -
« . " ' "( ( 1500 + (Natches, Chief Joseph); (" -
( ( , Triple Crown,aaMinska#estrna, Heaven Can Wait). " ! ( -
(" ( ( (C)
) (= « ) ! ) ( -
: ( ( .
400
350
300
2 250 —4—Natches
= ——Nzvaho
= 200
g ~#—Orkan
E‘ 150
=—=Tornfree
100 ====Triple Crown
50 =0—Haconoma
0 = CaI0Be 9y10
I‘II‘III‘I‘II‘III‘I‘II‘III‘I‘II‘III‘II‘I‘
( (
Micanb
.4.- 0! #& 1+ $ 13%1,0 #* # $, ) 2015 -2016 .
' ' ( ( ( —( ( ,
( ! mn m (( * !

212



, 1’2018

0 ) ( " , :
$ (3% ( ( [6, 7].
350 —4=— Adriene
g e x _A,.:
300 ot .
== Asterina
250
2 == Brzezina
200
3 == (Catanska
5150 Bestma
100 —i= Chief Joseph
30 - =@ Heaven Can
0 Wait
I 1I 111 ‘ I ‘ II ‘ I ‘ I ‘ 1I 111 ‘ I ‘ II ‘ 11 ‘ 1I ‘ 1 —Loch Tay
( (
0#,
, .5.- 0! #& 1+ $ 13%$1,0 # # $, ) 2015-2016 .
( ( ' 2] 7. .. [13, 14] .0
mn ( mn !I ' n Il( 11} mn
(o Lo !
# ! S ! ( | 7 (% )
n ( n . % ,
$ ( ( I, ' A
" ( : ) (T -
0 ( ( « " - ( / , -
. ( H" ,0
" ("« ( - ( ;
(( - ( o ( - (-
() ") : $
"( 10 +. # N 10- 15
! . " ( ' , 0 ! (
( | (" ) s (
( 11} mn n
/
1. B % ., + #.1., 9.9.+ 14#.+ s 0
- ' . .: 17/, 2013. 132.
2.1 ( 9 9. (Rubus subg. Eubatus Focke) ' 7 ( 8
Stiina agricoQ 2017.& 2.+. 67 70.
3.+ #. .+ 1 #.% "8 (( 8 80 7 ( 8 . % -

, . . #+/4+% .2 ., 2009/ . XXIl, .2.+.286—291.
4. Neshitt M., Kamas J.,, Stein L. Blackberries. URL: phtt/aggie-horticulture.tamu.edu/fruit-
nut/files/2010/10/blackberries.pdf.

5 . 7. ., ! 1#. ( (( 8 80 '
1 B .6 .F . 2015.& 3. URL: https://cyberleninka.ru/article/v/inaprav-
Ienlya-lssledovanly-l perspektivy- vyraschlvanlyahemkl V- uslowyah orIovskoy-obIastl

6. . 7. ., ! 1#. % ( '
1 + " 6. F . 2014. & 4. URL: https://cyberleninka.ru/article/n/
prodolzhitelnost- vegetatsu i- dlnam|ka-rosta-pobe@ahewk| v-uslowyah orlovskoy-oblasti

7. + 1#.,+ #. #H, ) 1.-. ( (( 0
7 ( $ .% " ( $ ( ( : ( ( # $ -

* % " ' ( . $ ,2008.+.28 - 31.

8. ! 1#.,. 7. . # [, (+++) (

( ' 1 D+ .6 .F . 2014. & 4. URL:

213



, 1’2018

https://cyberleninka.ru/article/vivliyanie-retardasur-sss-na-intensivnost-i-prodolzhitelnost-restdegov-ezheviki-v-
usloviyah-orlovskoy-oblasti

9. Finn C. E., Strick B. C. Blackberry cultivars for OregoGrowing small fruits. URL: https://catalog.exten
sion.oregonstate.edu/ec1617/html

10. + 6. .% ™ " (8 , 8 (8 /1% 0 .

.6, .+ %1 1 (#44+% ,1999. 608 .

1. ) 2.#.2 * . $ ,1992 21.

12./1 ( 9.9. " (Rubus subg. Eubatus Focke) (" -

" ( ( L+ . 20174 ( . 72.+.202 - 209.

13.. 7. ., ! 1#. , 8 (G ' 1 (
" 8 " " .o+ . 6. F . 2014. & 4. URL:
https://cyberleninka.ru/article/v/rezultaty-pereairki-ezheviki-v-usloviyah-orlovskoy-oblasti-pri-zimem-ukrytii-materialom-
agroteks.

14. . 7. ., ! 1#. " ' 1 ( ( -
" 8 [+ " .6 . F . 2014. & 4. URL: https://cyber-

leninka.ru/article/v/zimostoykost-ezheviki-v-uslgah-orlovskoy-oblasti-pri-ispolzovanii-zimnego-ukiga-i-retardanta-tur

REFERENCES

1.Sherenhovyi, P.Z. (2013). Suchasni tekhnolohii siidhuvannia ozhyny ta malyno-ozhynovykh hibrydiM@dern
technologies for growing blackberries and raspbamy blackberry hybrids]. Kyiv, Nilan LTD, 132 p.

2.Telepen'ko, Ju.Ju. (2017). Produktivnost' ezheyRubus subg. Eubatus Focke) v uslovijah Lesostepiaidyi
[Blackberry productivity (Rubus subg. Eubatus Focke)the conditions of the Ukraine’s Western Lisogtep Stin&
agricoQ no. 2, pp. 67-70.

3.Silenko, V. A., Serdjuk, O. V. (2009). Problemyarppektivy vyrashhivanija ezheviki v Lesostepi Ukya]Problems
and prospects of Blackberry growing in the condgiarf the Ukraine’s Lisosteppe]. Plodovodstvo i jdgeodstvo Rossii:
sb. nauch. rabot GNU VSTISPPomiculture and small fruits culture in Russia“a collection of scientific works GNU
VSTISP]. Moscow, Vol. XXII, part 2, pp. 286-291.

4 Nesbitt, M., Kamas, J., Stein, L. Blackberries. Reswd from: https://aggie-horticulture.tamu.edutfrui
nut/files/2010/10/blackberries.pdf

5.Grjuner, L.A., Kuleshova, O.V. Napravlenija issledaij i perspektivy vyrashhivanija ezheviki v usijah Orlovskoj
oblasti [Research directions and prospects of blklcultivation in conditions of Orel region]. Semennoe sadovodstvo
[Contemporary Horticulture], 2015, no. 3. Retrievadni: https://cyberleninka.ru/article/v/inapravlenigaledovaniy-i-
perspektivy-vyraschivaniya-ezheviki-v-usloviyaharskoy-oblasti

6.Grjuner, L.A., Kuleshova, O.V. Prodolzhitel'noségetacii i dinamika rosta pobegov ezheviki v ugliviOrlovskoj
oblasti [Vegetation length and dynamics of blackipshoot growth in conditions of Orel region]. Senrennoe sadovodstvo
[Contemporary Horticulture], 2014, no. 4. Retrievadni: https://cyberleninka.ru/article/v/prodolzhitebt-vegetatsii-i-
dinamika-rosta- pobegov-ezheviki-v-usloviyah-orlkag-oblasti

7.Serdjuk, O.V., Skrjaga, V.A., Grohol's'kyj, V.V.,yijev, O.l. (2008). Adaptacija ta perspektyvy \gftbuvannja
ozhyny v Lisostepu Ukrai'ny [Adaptation and progpeof growing blackberries in the conditions of thikraine’s
Lisosteppe]. Tezy dopovidej i vystupiv na Vseukisikij naukovij konferencii' molodyh vchenyh i spaistiv «Problemy
adaptacii' ta perspektyvy rozvytku jagidnyctva»dftems and prospects of development of adaptaory babstracts and
presentations at the National Conference of Yourigrlists and Specialists]. Kyiv, pp. 28-31.

8.Kuleshova, O.V., Grjuner, L.A. Vlyjanye retardarfblR (SSS) na yntensyvnost' y prodolzhytel'nost'agribegov
ezhevyky v uslovyjah Orlovskoj oblasty [The effedt TUR (CCC) retardants on the intensity and duratibimlackberry
cane growth in conditions of Orel region]. Sovreme® sadovodstvo [Contemporary horticulture], 204al, 4. Retrieved
from: https://cyberleninka.ru/article/v/ivliyanietaedanta-tur-sss-na-intensivnost-i-prodolzhitelrosta-pobegov-ezheviki-
v-usloviyah-orlovskoy-oblasti

9.Retrieved from: https://cyberleninka.ru/article/N\yanie-retardanta-tur-sss-na-intensivnost-i-prodisétnost-rosta-
pobegov-ezheviki-v-usloviyah-orlovskoy-oblasti

10.Finn, C. E., Strick, B. C. Blackberry cultivars for égon. Growing small fruits. 2008. Retrieved from:
https://catalog.extension.oregonstate.edu/ec1@hv/ht

11.Sedov, E.N., Ogoltsova, T.P. (1999). Programma étoaika sortoizucheniya plodovykh, yagodnykh i
orekhoplodnykh kul'tufProgram and methods of variety studing of fruiadi-fruit and nut crops]. Orel, VNIISPK, 608 p.

12. Andriienko, M. V. (1992). Metodyka vyvchennia sertiform ozhyny [Methods of studying the blackbeurieties
and forms]. Kyiv, 21 p.

13. Telepen'ko, Ju.Ju. (2017). Doslidzhennja zymossijkmslyn sortiv ozhyny (Rubus subg. Eubatus Fodkejlopo-
mogoju vymirjuvannja elektroprovidnosti pagoniv [Ragch of the blackberry (Rubus subg. Eubatus Faake}s cultivars
winter-hardiness applying the shoots electricaldemtance calculation]. Sadivnyctvo [Horticulturadh. 72, pp. 202—-209.

14. Grjuner, L.A., Kuleshova, O.V. Rezul'taty perezyrkpwezhevyky v uslovyjah Orlovskoj oblasty pry zymme
ukrytyy materialom Agroteks [The results of the Bdaerry wintering in conditions of Orel region undginter covering
with Agrotex material]. Sovremennoe sadovodstvo [(E€mmporary horticulture], 2014, no. 4. Retrieved from
https://cyberleninka.ru/article/v/rezultaty-perepivki-ezheviki-v-usloviyah-orlovskoy-oblasti-pri-zimem-ukrytii-
materialom-agroteks

15. Grjuner, L.A., Kuleshova, O.V. Zimostojkost' eziiéw uslovijah Orlovskoj oblasti pri ispol'zovanidimnogo
ukrytija i retardanta TUR [Blackberry winter hardisesith using winter covering and TUR retardant imditions of Orel
region]. Sovremennoe sadovodstvo [Contemporarydwttire], 2014, no. 4.

214



, 1’2018

#4( # #  14(+% (($! (RubusL.) $&#*$, "1 % (##@1 1?2

@.@. (*(1(!

4 8 25 (Adriene, Apache, sterina, Black Butte,
Black Diamond, Black Magic, Black Pearl, BrzezimaMinska#estrna, Chester, Chief Joseph, Heavam Wait, Jumbo,
Karaka Black, Kiowa, Loch Tay, Natches, Navaho, @rkauachita, Reuben, Tornfree, Triple Crown, ( )

+ ) ' ( 7 ( 8 LH 8 ( "o -
"8' % ' | , " : o" ,
(8 (" & " ( 8 ,
0" (" ( ' 8 « .8 -
8 (" 8 0 ( (-
"8 - ( 0 (' "-
(o8- "8 -t # 0 (
0 ((" 8 ("
"( 8 " 10 . + (" 8" (" ( 10-15 ! ,

"8' ' " 8 ( 8' 8'

: 0" ("o I S ( -
S G (" 8 "o
= ($?( #$ L ( , , 8 , ™ 8' "( o (

Features of blackberry (RubusL.) shoots growth in the conditions of the Ukraine’s Wéstern Lisosteppe

Yu. Telepenko

The purpose of the researches is to improve thekbédary assortment on the basis of studying mogaioal peculiari-
ties of the new cultivars and their adaptivity lire tsoil and climatical conditions of the Ukraingestern Lisosteppe for the
further strain investigation and introduction iritee breeding programmes. The study of the indiligheguliarities of the
shoots growth, the establishment terms of the Inéginof the rest period and effect climatic coratis to the plants growth
will allow to assess the adaptive potential ofadticed cultivars to certain soil and climatic cdiodis.

The experiments were conducted in the Westerntejgoe on the basis of the Institute of HorticultN®AS of Ukraine (Kyiv)
during 2015-2016. The object were 25 blackberriivams, namely Adriene, Apache, Asterina, Blackt®uBlack Diamond, Black
Magic, Black Pearl, Brzezinaadvinska#estrna, Chester, Chief Joseph, Heaven Can WaihoJufaraka Black, Kiowa, Loch Tay,
Natches, Navaho, Orkan, Ouachita, Reuben, Torrfrgge Crown, Nasoloda and Sadove chudo. Theplzad been planted accord-
ing to the methods of the collectional strain itigesion in the autum of 2014. The planting plars\8200x1.25 m. The agrotechnical
measures were carried out in conformity with treepied technology of the small fruit crops cultomt

Researching the dynamic of blackberry shoots grafthe current year began after their appearinyaloe soil. Af-
ter increasing the number and length of young shdbe records were marked, and then their length measured once a
decade. Measurements were made until the two dechd@ot observe the presence of growth.

The morphological structure of the bushes eackvardtof the studied was determined at the beginairthe study. Blackber-
ry cultivars are divided by their growth habit itwee types, namely: with trailing shoots, seraeshoots and erect shoots.

As a result it was determined that cultivars witliling shoots have a rather long period of the tnmtgnsive growth,
which lasts in middle August; semi-erect cultivartensively increase the length of the shoots iyefugust, and erect
cultivars — late July. The beginning of the perafdntensive growth of the trailing cultivars wabserved in May till early
June; erect — middle May; semi-erect cultivarste May. In general, the period of shoots growtlilitrg. and semi-erect
cultivars continued until the early October andit@d to a daily average temperature below 10 °Cctireltivars finish the
shoots growth 10-15 days earlier. Plants of thdistlvarieties of blackberries come in the wintenast without leaves fall.
Based on our own research, it was found that cu#tiwéth trailing shoots underwenr more damage fl@mtemperatures in
the winter, as compared to the cultivars with nenext shoots.

Key words: blackberry, shoot, cultivar, intensive growth, age temperature, leaves fall.

16.04.2018 .
- 633.32:633.084
D Lo -
/25 ", -
5
/ 9 B
@5 2 17
% - 0 " $ $ " ! $ -
" i ( + ") ) (% , ,
# o " " ' " (! ! $ o -
" + " ( ( ; " 6,23 / " ( s
© ) , Y# < o> ., 2018.



38" I/ " ( ($ !
$ ( ( ) ( ;
( Co121 ) 1,721 ( ($ !
( ($ 052-059/ ( !
" (3 5" 1/ .@ ! $ (!
. (! , " ( 3 g, (! (
) (s ! $ ' ' '
( : 137,3-141,4,0 72-85 ! ( " %
( ) 0 ' 147,5 ( ) 160,0
(NGOPGOKGO) ( ( $
*= ¢  #$ ;|
' ( ($ .
I# 9 140 .+ ' ' $ (
" ) ! : ! (
% LH ' ! $
( ! $$ " ( "
(', "y [16, 17, 33].7 "5 ) (
" R " , " ' L1 (%)
) ! ( %" ( (
( " * : $
! [6, 11, 13, 25, 27, 29, 30, 31].
#o0C) (o -
0 " ' ' $3$
0 # " "o $ % ) ( - -
( ((  ( ( : (" "
( ! : b ( $ X
( ( [1,2,7,8,12, 18, 19, 32].
+ o "' % 0 " ( *
$ ( ! $ ( $ (" )
( . (O "
$ (9 (0 ( (
+ 1 # ( ( 0 ( $
( # ,0 ) (" (
0 ( ( 0% ( %
( ( ! $ ! r (
( ! $ ! " (
$ ( $ ! $
0 ( ! $ )
0 0 (
) ( "0 ! ! ,)
! # ) ! ( (
* # # 1&4* 1) % ! ( ( (
)" ,
' ( ( !
$( % 2 ( )
0 (O
) () (¢ H#
$ ( 0
[15, 21, 22, 23, 24].
% ( ( ' '
, " " ( 301/ ( )
! ( ) $$ A ! " (
" , ) 25-45% 0 ( M " "
0 ( 3-4 0 "
( 3" | (56 /)"
! $ .# ( ( ! $ ) )

216



, 1’2018

217

( % , 0 () ! . %
( ! 0) 120-140 / ( "
# ,0 ' ( ) ( (
! $$3, 20].
2.% ) ,0 ) (
" " (" " > > " . (
( - > = ' - > > (!
_ = = (! — > >> . %
" " - - > o
( - == - s (! -
> = (! - > = [9].
! $ ( ,0 0 ( (
0 ! $ ) ( ;
$ , [4, 5].
( ( ! ( $ ( "’
) ! « ' ) " )
' : : ( [14, 20].
2 0 " $ L " :
(C ( ! $ $ ( ( $ % -
( % $$ ( % ! -
(" ' (s % (
, 0 ) ! :
(1 20-30 ( ( . ! (
(¢ 9 ! " ( % ! A (
‘ ' (' ( ) ")

—( 20 | L% ! $ ) 15 30%
" ( 1/3 " ! % 0 ,C'S$, " : "
( (( ( : I G (

! , (« " ' )’ $ ( .
(! ('$ ( ; ("
0) ' ’ ( " [26].
% s ) I AN
( - : ( %
( 0 0" ( ( ! $ ) ( (
(( ( ( ") ( ( (
2" ( (! .
( * ( $ " [20]
) ( (
#" ( $ ! " ' !
( v " ( "
) 0 ((C % ! ( $$
, ( .
! $ ! $$ 0 )
‘ 1 ( - (
! $ $ ' , (
( ) (! [10, 13, 14, 34].
( # 0 (
$ ! $ "
( $ » ( ; %
(! #( % ( ( F°
. %
$ %
$



, 1’2018

+l n
0 I — 6
1.1 ( " %. -250 18-20" ;
2.1 / -3 10-12" .
0 -7 $
N60P60K60
0 * " -
( | _
" " , 1,25"
" " ,2,5" /
" " ,3,8" /
" " . 5,0" /.
% 0 $ 18" 2 $ 12"2
#$ (&* # o, " $ " ( + "
( .0 ! : mo ( e 3,8
5" 1/ " : "o : : 4,56-4,65/ ((
) ( 4,35-4,40 / " " NeoPsoK s0. %
( " 1,44-1,43/
; 1,36-1,46/ ; ( . 1).
/ 1- 0% Yy &= ,0(= L+ (( +#*0 ) * $ 441& F&&,&4(,
0 $#%&1!%$3 1&* & s
# (3 1/
( 1,25 2,5 3,8 5
s
% 1,34 2,65 3,12 3,22
NecPscKsc 1,96 4,01 4,56 4,65
1,30 2,64 2,99 2,94
NgoPocK s - 1,84 3,98 4,35 4,40
( (s .,/
% - 0,07 0,14 0,18 0,18
NgoPscKsc 0,11 0,22 0,25 0,25
0,07 0,14 0,17 0,17
NgoPoscK s 0,10 0,22 0,24 0,24
#( (s (" " " $
: "o 0,07 / : 0,25 / : L
NGOPGOKGO.
(! ! $ oo " + " '
" 0" ( .2). ( (

/ 2- 0% Y *# #(4*$3  0# $1(>% ! ;, | => 2.3 & & 0 & -
% # ,0(= ,+ (( +#*0 ) *( $ 441& F&&,&4(, 0 $#3%&
1'$ 3 1&* & !

# (3 o
( 1,25 2,5 3,8 5
! i
% 1,66 2,68 3,94 4,35 4,37
NgcPooK ac 2,43 3,83 5,83 6,23 6,14
1,62 2,59 3,88 4,18 4,08
NgcPsoKsc 2,33 3,53 5,63 5,88 5,84
T (s .,/
% 0,21 0,24 0,30 0,34 0,33
NgcPosoK ac 0,32 0,35 0,46 0,47 0,44
0,21 0,23 0,30 0,32 0,32
NgcPsoKsc 0,30 0,32 0,43 0,44 0,43

218




, 1’2018

219

/" ", 0 ' "o (! ! $
v " + o ( :
" 6,23 / " ( $ 38" ./,
( 435 [ . " ( ) ! "
' "l " 1,6 ( " , " (
1,25" L/
! ' ( (9 0,471 ) ( "
" ( % 38" I /. oo ' '
($ 1 ( "
( 0 " o" "
! $ ( . 3).
/ 3- 10$ I $(+()3 ! => %3 & & 0 &;= ,0(=
! *: % 441& F&&,&A4(, 0 $#$& /
#
%
' + |
Loy %
% 1,66 59 2,9 2,9 1,0
1,25 25 2,68 6,0 2,6 2,8 1,1
2,5 50 3,94 5,6 2,7 3,2 1,1
3,8 75 4,35 51 3,1 2,8 1,1
5,0 100 4,37 4,7 2,3 3,0 1,0
NeoPsoK 60 2,43 8,1 4,0 3,4 1,3
1,25 25 3,83 7,6 3,4 3,3 1,4
2,5 50 5,83 7,5 3,1 3,4 1,4
3,8 75 6,23 7,1 3,4 3,2 1,3
5,0 100 6,14 6,3 3,6 3,0 1,2
1,62 5,5 2,8 2,9 1,0
1,25 25 2,59 5,6 2,6 3,0 1,0
2,5 50 3,88 4.8 2,8 2,9 1,2
3,8 75 4,18 4.8 2,5 2,7 1,0
5,0 100 4,08 4,7 2,3 2,5 0,9
NePeoK e 2,33 7.8 3,1 3,3 1,2
1,25 25 3,53 7,3 3,6 3,3 1,4
2,5 50 5,63 7,1 3,3 3,2 1,3
3,8 75 5,88 7,1 3,1 3,0 1,2
5,0 100 5,84 6,1 3,8 2,8 1,2
(! $ ! $ oo " ! '
"o 623/ ) " ( : "
" $ 38" 1 . % ( ( "
"t 381/ .
$ ' " +.6.[2] ,0 " " ( "
% 7 . ! 98,0-1138/ "
! ( ( " "
! 75 " 2,5" ! ! 1 ( 0
! " 7,5" -
o ' " @81/ ) ('
( ( ), " 5 1
( " 18/ . ! " ( " : "
" 0 ( ( (! ! $
" (! , " " "l 2
' ' I ! 4,0-38/




, 1’2018

' " , " ,0 ! -
$ ) " ( oo .
% (1 3,2-29/ ' ( ) ( -
; o " ( $ .02/ " -
I ! ' ! o NGOPGOKGO. ( ) ’
;"0 ' | $ " -
! ' ( "
( " ' " (0 . %
(! ( 1,8 / . "
' $ ! o ($ (1,05-1,00/ ) -
( ( ( ) " d % (!
! $ ( 0,47-0,44 | ( ($ .0 0,13-
0,12 / Lo ( .4.% ' ( ($
(! ! $ ' ‘ ’
-0,21-0,32/ (
/ 4— (% + 1 3& I $(+()3 ! => 2.3 & & 0  &;= ,.0(
=3$ !, *G $ 441& F&&,&4(, 0 $#%&, /
#
% !
N
!
o %
% - ( 0,21 0,75 0,40 0,44 0,16
1,25 25 0,24 0,76 0,37 0,43 0,18
2,5 50 0,30 0,71 0,37 0,49 0,17
3,8 75 0,34 0,65 0,44 0,43 0,18
5,0 100 0,33 0,60 0,32 0,43 0,16
NeoPsoK s0 ( 0,32 1,05 0,67 0,53 0,22
1,25 25 0,35 0,98 0,56 0,52 0,23
2,5 50 0,46 0,97 0,52 0,53 0,23
3,8 75 0,47 0,91 0,56 0,50 0,22
5,0 100 0,44 0,81 0,59 0,46 0,20
( 0,21 0,69 0,39 0,44 0,16
1,25 25 0,23 0,71 0,36 0,46 0,16
2,5 50 0,30 0,62 0,39 0,44 0,19
3,8 75 0,32 0,61 0,35 0,40 0,16
5,0 100 0,32 0,60 0,32 0,38 0,14
NsoPsoKso ( 0,30 1,00 0,50 0,52 0,20
1,25 25 0,32 0,93 0,59 0,51 0,22
2,5 50 0,43 0,91 0,53 0,49 0,21
3,8 75 0,44 0,90 0,50 0,46 0,19
5,0 100 0,43 0,78 0,62 0,43 0,20
% " ,0 ! | ($
(1 (0,76-0,46/ ) ' ; ,
" ( $ 1,25" 1 /. ( " (-
($ ! 1,05-0,52/ ; .
! o ($ " " 0,67 1 ) -
! $ ( : : ;
" o (% 062/ . "1 N
($ (0,14-0,16/ ) ( "
! $
(! " $ ' !
( : 126,5-131,7. '

220




, 1’2018

" n , ( $ , ( " $ n
( " ($" " 71,7-91,4,0 "
@ ! $ (! (-
! , " ( % o, (!
( )" ( (9 " ! $ -
' ' ' ( ; 137,3-141,4,0 7,2-8,5 -
I( " . % ( -
) 0 ' "t 1475 ( ) 160,0
(NeoPsoKs0) ( (s .
1 , 0 " , 0 ! ' (
(9 " ! $ (
. " 1,72 / ' ' ( -
# $! .1.% " ( + " ) ( "
" 8 0 .2 0" ' " (4,56-4,65
1) ( ($ (©025/7) ( " 38 5"
A
2. 0 ' " (! ! $ o
n + n ( ; n
6,23 / " ( $ 3,8" o
3. v ! | $ (-
" ( ( ) ( ; "
" ( ' 12,1/ " 1,72 /
( ($ ( " " 142 ( (9
/
1 +.6. #( ( " ! $ ( )
" ! 7 $ . (L # . . - .2001.
#( .9.+.31-35.
2. " +.6.% ' cc « ( ! $ "
oo ! " 700 .- © 06.01.12 /
P - # ,2002. 163 .
3. 1.7 ), % " " ! (
! $ . " L2013 #( . 77.+. 27-31.
4, ( % * $ " o0
. , .. % R -7/, 2013. 322.
5. #.%, #.#.,11] #.2. 1 o .2000.& 3.+.15-16.
6. ( #.2 . +.4.% ( +.#. (8 g o8
, . ! % .2013.& 7.+.71-73.
7. . .3.% ! $ " % 0 %
7 ( $ . . . ( $ .+
.2012# (. 176.+. 126-129.
8. . 3.0 #.,+  #.1.B /.2, " ( ( ! $
(Trifolium pretense) " - 0 ( " 7 ( $ . i
" .20154#( . 80.+. 33-36.
9. 2.%#  ( " ' 0
( .2016.& 4.+.47-51.
10.6 " o1 T . -
0 ' " "( - B . - . * ,( 0 .120-
4. #.7 /+% . .+ -% , 2009.+. 107-116.
11. /T ( ! $ ( 0
7 ( S : 06.01.12 # . R
2012. 200.
12. #.0%1(" x ( o !
$ . (. . - ( $  .2017.& 1.+.1-17.
13. Lot - 7. .> ( ( ! ($ +
% " .2012#( .54, .--.+.50-53.
14. 7. +.,. 9 .+, #.% (" ( $ $ 1 $ v 7 -
( $ .0 " . 2003# ( . 62.+. 24-30.
15. #..., " @+.,@" 7.%# 0 " "
S « " ». 2014# ( . 1/2.+. 116-125.

221



, 1’2018

16. 2 % +., #.o+. #( ( " :
L " .2013#( . 76.+. 194-199.
17.20 Q-., 2 R ! $ ' " '
H# . .2013.& 9.+.16-19.
18. % #.3., /. . ; 0 ! $ 7 -
( ( o " .2012#( . 72.+.3-8.
19. + +. #.3" "% ( ! $ " ( 9
, : # ( .#  .2011#( .8 (48).+.64-68.
20. > ( % %, .3.,> ( - %# 0 : :
% $ HO .2003.& 1.+.66-74.
21. He( $ " - ( .
' o % $ v . . 2013.& 82.+. 340-345.
22. CH#. : ( $ . # > . 2013.
+. 187-193.
23. H#. « " ( % ' ( $ .#
% " ' .2014#( .1.+.80-85.
24. C - -, LH#., #.1., 0 ' (o
* ( o) : (% * .- ( -
$ « " ' »6 " . 20134 ( . 152.+.59-65.

25. Ali Koc. Effect of phosphorus doses and applicatiome on the yield and quality of hay and botanmamnposition
of clover dominant meadow in highlands of turkeyrkish Journal of Field Crops. 2013. Vol. 18 (2)2B5-210.

26. Bruzdiak M., Gospodarczyk F. Planowanie koniczyngremnej uprawianej na nasiona w trzech rejonachn&uin
Slaska. Acta Acad. agr. actechn. olsteh. Agr. 18962. S. 87-95.

27. Carlier L., Waes C. Van, Vlahova M., Mihovsky Ts. Cheathcomposition and feeding value of grass andder
crops. Journal of Mountain Agriculture on the Baka®011. Vol. 14& 4. P. 753-779.

28. Improving resilience of northern field crop systensing inter-seeded red clover / Gaudin A. et grohomy. 2013.
Vol. 3. P. 148-180.

29. Goranova G., Chourkova B., Mihovski Ts. Study ofaniuced red clover (Trifolium pratense L.) Di- anetraploid
varieties grown in Central North Bulgaria. Bulgariauthal of Agricultural Sciences. 2003. Vol. 9. B7£171.

30. Mihovski Ts., Okumura K., Sabeva M., Naydenova Gm@arative study of four Japanese varieties of tedec
under the conditions of RIMSA — Toyan, Bulgaria. Adni poznatky v pstovani, Slechuni, chrat rostlin a zpracovani
produkt. aroda 12/2014, ISSN 0139-6013, P. 223—-229.

31. Mihovsky Ts., Naydenova G. Comparative study onchkzeultivars of red clover (Trifolium pratense lin) the
conditions of the central northern Bulgaria. BulgAdric. Sci. 2017. Vol. 23& 5., . 739-742.

32. Productivity of clover green mass depending onathg of the main soil cultivation for the cover croprivalov F. I.
etal.2 .2015.& 1 (73).+.85-90.

33. Vasileva V., llieva A. Some physiological paramstér mixtures of cocksfoot and tall fescue with tewmkanean
clover. Bulgarian Journal of Agricultural Scienc®1Z. Vol. 23& 1. P. 71-75.

34. Vasileva V., Vasilev E., Tzonev R. Subterranean etdWrifolium subterraneum L.) as a promising f&agpecies in
Bulgaria. Bulgarian Journal of Agricultural Scien2616. Vol. 22& 2., .222-227.

REFERENCES

1. Amons, S. E. (2001). Vplyv norm vysivu pokryvnogachmenju i konjushyny luchnoi na produktyvnist hank
sivozminy v umovah zroshennja centralnogo LisostBjswainy [How the covering barley and red clovearging rates
determine the crop rotation field productivity undieigation in the climate of the central foresgspe zone]. Zb. nauk. pr.
Vinnyckogo derzh. agrar. un—tu [Collection of scitmtvorks of Vinnytsia State Agrarian Universityksue 9, pp. 31-35.

2. Amons, S. E. (2002). Produktyvnist vesnjanyh pidgekyh ta bezpokryvnyh posiviv konjushyny luchnai korm
za riznyh norm vysivu nasinnja pry zroshenni v uatopravoberezhnogo Lisostepu. Diss. kand. s.-gk n@6.01.12 [How
the seeding rate determines the forage winter edvand non-covered red clover carrying capacityeunmiigation in the
climate of the right-bank steppe zone]. Instytutnkiv [Institute of feed]. Vinnytsia, 163.

3. Babych, A. O., Leontjev, R. P. (2013). Vplyv norm iwys nasinnja ta rezhymiv skoshuvannja travostogu n
produktyvnist konjushyny oleksandrijskoi [How a diegy rate and hay making method determine the iyigldapacity of the
Egyptian clover]. Kormy i kormovyrobnyctvo [Feeddafeed production], Issue 77,. 27-31.

4. Demydas, G. ., Kvitko, G. P., Tkachuk, O. P., HatmN. H., Kovalenko V. P., Demtsiura Yu. V. (2013).
Bagatorichni bobovi travy jak osnova pryrodnoi irigiikacii kormovyrobnyctva [The perennial herbacedabaceae as a
natural forage production intensifier]. Kyiv, 322

5. Borona, V. P., Karasevych, V. V., Trishyn, V. M. (). Konjushyna luchna [The red clover — the fodd®p].
Kormovi kultury [Fodder crops], no. 3, . 15-16.

6. Kosolapov, V. M., Kostenko, S. 1., Pilipko, S. Vdaptivhye sorta kormovyh trav dlja jekstremal'nyhowrij Rossii
[The fodder crops adapted for the climatic extrewieRussia]. Dostizhenija nauki i tehniki APK [AckiEments of science
and technology of agroindustrial complex], 2013, Ao . 71-73.

7. Guz, K. F. (2012). Produktyvnist' konjushyny luchnmalezhno vid elementiv tehnologii' vyroshhuvannj
Pravoberezhnomu Lisostepu Ukrai'ny [How the grovighniques determine the red clover yielding ciigaa Ukrainian
right-bank forest-steppe]. Naukovyj visnyk Naciamajo universytetu bioresursiv i pryrodokorystuvantykrainy. Ser.
Agronomija [Science Bulletin of the National Univigysof Bioresources and Natural Resources of UkraBieAgronomy],
no. 176, .126-129.

222



, 1’2018

8. Guz, K. F., Tyha, N. V., Sen, V. O., Shkorbot, T. 2015). Kormova produktyvnist posiviv konjushyluchnoi
(Trifolium pretense) zalezhno vid elementiv tehmilovyroshhuvannja v pravoberezhnomu Lisostepu wirgHow the
growing techniques determine the red clover (Tiifol pretense) carrying capacities in Ukrainian tilgank forest-steppe].
Kormy i kormovyrobnyctvo [Fodder and feed produnfino. 80, . 33-36.

9. Didkivskyj, M. P. (2016). Vplyv pogodnyh umov taratehniky vyroshhuvannja na urozhajnist' bagatarythtrav
[Weather effects and farming practices in perenhibs management]. Zbalansovane pryrodokorystjadi@alanced
nature management], no. 4,. 47-51.

10. Evdokimova, N. A. (2009). Osobennosti selekcii ievlugovogo v uslovijah Severo-zapadnogo regi@sdelction
parameters for the red clover in the climate of tNavest region]. Resursosberegajushhie tehnologiugovom
kormoproizvodstve: materialy mezhdunar. nauch.{préknf., posvjashhennoj 120-letiju I. V. Larinaarit-Peterburg
[Resource-saving technologies in meadow feed pramucimaterials internationally. scientific practiosonf., devotional
120th anniversary of I.V. Larin], . 107-116.

11. Zabarna, T. A. (2012). Kormova produktyvnist soknjushyny luchnoi zalezhno vid sposobu vyroshinaya ta
udobrennja v umovah Lisostepu pravoberezhnogo.. Bissd. s.-g. nauk [How the growing and fertilipatitechniques
determine the red clover forage capacity in thenate of Ukrainian right-bank forest-steppe]. Vinkyg nac. agrar. un-t
[Vinnytsia National Agrarian University]. Vinnytsi200 p.

12. Kovalenko, V. P. (2017). Optymizacija udobrennjgogo rol u formuvanni produktyvnosti fitomasy seorti
konjushyny luchnoi [Optimizing fertilizers for betteffect on the red clover net ecosystem prodoktiNaukovi dopovidi
Nacionalnogo universytetu bioresursiv i pryrodolgtayannja Ukrai'ny [Scientific reports of the Na#d University of
Bioresources and Natural Resources of Ukraine], no..11-17.

13. Konyk, G. S., Bajstruk-Glodan L. Z. (2012). Haraktyka perspektyvnogo sortu konjushyny povzuchoi'
Shidnychanka [Specifications for the promising “Bktianka” white clover variety]. Peredgirne ta {keszemlerobstvo i
tvarynnyctvo [Foothills and mountain farming andnaal husbandry], Issue 54, part 2, 50-53.

14. Kulka, L. S., Grycevych, Ju. S., Kulka, V. P. (2D0Baprjamky adaptyvnoi selekcii konjushyny luchnoi
Zahidnomu Lisostepu Ukrai'ny [Adaptive breeding hieiques for the red clover in West forest-steppg€prmy i
kormovyrobnyctvo [Feed and feed production], Is8Be . 24-30.

15. Kurgak, V. G., Cymbal, Ja. S., Jakymenko, L. P.1@0 Vyroshhuvannja kormovyh kultur u systemi zeigm
konvejera za organichnogo vyrobnyctva [Growing feddrops for the net ecosystem production]. Zbirngkikovyh prac
Nacionalnogo naukovogo centru "Instytut zemlerasNAAN" [Collection of scientific works of NSC "Ingtite of
Agriculture of NAAS], Issue 1-2, pp. 116-125.

16. Makarenko, P. S., Derkach, V. S. (2013). Vplyv wogo skladu na produktyvnist travosumishok za rizegrokiv
ta sposobiv vykorystannja [How the species vamsetietermine the mixed stand forage capacity depgnati the hay time
and use]. Kormy i kormovyrobnyctvo [Feed and feeadpction], Issue 76, pp. 194—-199.

17. Mashhak, Ja. ., Mizernyk, D. I. Urozhajnist vyrbeényh travostoiv zalezhno vid vsijanyh vydiv irmobobovyh
trav [How the seeding rates and varieties deterrttisedegenerated plant stand yielding capacity$nyk agrarnoi nauky
[Bulletin of Agrarian Science], 2013, no. 9, pp. 16—

18. Petrychenko, V. F., Zabarna, T. A. (2012). Agrobipthne obgruntuvannja vyroshhuvannja konjushymchhoi' v
umovah Lisostepu pravoberezhnogo [The agrobiolbgai@onale for growing the red clover in the climaof Ukrainian
right-bank forest-steppe]. Kormy i kormovyrobnyctieed and feed production], no. 72, pp. 3-8.

19. Stocka, S. V. (2011). Formuvannja kormovoi produktsti konjushyny luchnoi zalezhno vid norm vysivu
pokryvnoi kultury, obrobitku g'runtu ta udobrenrjghe red clover forage value management factorhng ¢over crop
seeding rates, and cultivation and fertilizatiochtgiques]. Visnyk nauk. pr. VNAU [Visnyk of sciefiti works of VNAU],
Issue 8 (48), pp. 64—68.

20. Hrapijchuk, P. P., Bober, A. F., Hrapijchuk, I.(R003). Vyroshhuvannja bagatorichnyh bobovyh kuftamasinnja
v zoni Polissja Ukrainy [Perennial fabaceae seteafirowing in the climate of Ukrainian Polesia]skiyk DAU [Bulletin of
the State Agrarian University], no. 1, pp. 66-74.

21. Curkan, N. V. (2013). Retrospektyva ta suchasnyj stgrobnyctva zelenoi masy bagatorichnyh trav u
silskogospodarskyh formuvannjah Pivdnja Ukrainyq#tight and insights into the perennial herbacgtarst net ecosystem
production]. Tavrijskyj naukovyj visnyk [Taurianisatific bulletin], no. 82, pp. 340-345.

22. Curkan, N. V. (2013). Rozvytok vyrobnyctva sina bagahnyh trav na pivdni Ukrainy [Perennial herbsyha
production growth in the south of Ukraine]. VisnyiNAU [Bulletin of HNAU]J, no. 3, pp. 187-193.

23. Curkan N.V. (2014). Aktualni problemy vyrobnyctvaodukcii bagatorichnyh trav na pivdni Ukraini [Penéal
herbs hay production priorities on the south ofdike]. Visnyk agrarnoi nauky Prychornomorja [Bultetif the Agrarian
Science of the Black Sea Region], Issue 1, pp. 80—-85.

24. Cherven, I. ., Curkan, N. V., Dorozhynec, V. O. (2R1Rol innovacij u vyroshhuvanni bagatorichnyhvtta
pidvyshhenni efektyvnosti gospodarjuvannja agropjgpnsty [How innovations affect growing perenniaérbs and
increasing farming performance.]. Nauk. praci Pifilialu Nacionalnogo universytetu bioresursiv iypsdokorystuvannja
Ukrainy «Krymskyj agrotehnologichnyj universyte&konomichni nauky [Scientific works of the Southdmranch of the
National University of Bioresources and Natural Reses of Ukraine "Crimean Agrotechnological UniversitEconomic
sciences], Issue 152, pp. 59-65.

25. Ali Koc. Effect of phosphorus doses and applicatiome on the yield and quality of hay and botanmanposition
of clover dominant meadow in highlands of turkeyKkish. Journal of Field Crops. 2013, Vol. 18(2), gp5-210.

26. Bruzdiak, M., Gospodarczyk, F. Planowanie koniczgmgrwonej uprawianej na nasiona w trzech rejonaainédalo
Slaska. Acta Acad. agr. actechn. olsteh. Agr. 188662, pp. 87-95.

27. Carlier, L., Van Waes, C., Vlahova, M., Mihovsky, Themical composition and feeding value of grassfarage
crops. Journal of Mountain Agriculture on the Baka?011, Vol. 14(4), pp. 753-779.

223



, 1’2018

28. Gaudin, A., Westra, S., Loucks, C., Janovicek, Kartih, R. & Deen, W. (2013). Improving resiliencerafrthern
field crop systems using inter-seeded red clovgroAomy. 2013, Vol. 3, pp. 148-180.

29. Goranova, G., Chourkova, B. & Mihovski, Ts. (2003Xudy of introduced red clover (Trifolium pratensg Di- and
Tetraploid varieties grown in Central North BulgaBalgarian Journal of Agricultural Sciences. 2008).\9, pp. 167-171.

30. Mihovski Ts., Okumura K., Sabeva M., Naydenova Gm@arative study of four Japanese varieties of tedec
under the conditions of RIMSA — Toyan, Bulgaria. Adni poznatky v pstovani, Slechuni, chram rostlin a zpracovani
produkt. Uroda, 12/2014, pp. 223-229.

31. Mihovsky, Ts., Naydenova, G. Comparative study oechzcultivars of red clover (Trifolium pratense [n)the
conditions of the central northern Bulgaria. BulgAdric. Sci. 2017, Vol. 23 (5), pp. 739-742.

32. Privalov, F. |, Bulavin, L. A., Nebyshinets, S, Simchenkov, D. G. Productivity @alover green mass depending
on the way of the main soil cultivation for the eoerop. Melioratsiya. 2015, no. 1(73), pp. 85-90.

33. Vasileva, V., llieva, A. Some physiological paraerstin mixtures of cocksfoot and tall fescue witlbterranean
clover. Bulgarian Journal of Agricultural Scienc®1Z, Vol. 23 (1), pp. 71-75.

34. Vasileva, V., Vasilev, E., Tzonev, R. Subterranelavear (Trifolium subterraneum L.) as a promisingage species
in Bulgaria. Bulgarian Journal of Agricultural Scien2016, Vol. 22 (2), pp. 222—-227.

x (0 CcxO($ ( *+ $2 6% , HS( &S+ L#HS  HH#GCE % O##?
DU, >
% 8 8 8' « "8 -
8 " " ( o) " " g ( 8
(8 , " "8 8' " g (8
" " + "8 ( ( (8
" 6,23 / ( "8 ( 8 38" I /. 8" " g
(G ( " ("0 8 8"
" ( )« (8 . I 8
( 8 121/ "8 1,721 (" ( St 8'
« ( 0,52-0,59/ 8 '
( " 8 ( 8 5" I . (
( o ( , "8 8 ( 8 .l
(8 ( ( ) ¢ " ( " -
8 ' ( o (8 137,3-141,4,
72-85 | ( " % ( -
( ) 8 ! ' ( 1475 ( )  160,0
(NeoPsoKs0) ( ! ( .
= ($2( #$ - " , "8 8 (8 , , 8 , " -
8 8 . ( '8 (

Impact of the red clover growing techniques on itforage value

S. Stotska, V. Moysiyenko, V. Panchyshyn

These are the research findings for the forageevaluthe red clover (leaf and stalk) and barleyaifgr+ straw)
depending on the cover crop stand, cultivation fentilization. We had a goal set to find the foraggue of Darunok red
clover cultivar depending on the techniques of gnowit in Central Polesia zone. The experiments veereducted in 2007-
2009 in the experimental field of the Zhytomyr Natkl University for Agricultural and Environment8tudies. The
nutritional analysis was made in the Forage Evadnaand Feeds Laboratory at the Institute of Fofdg&S Ukraine. As a
result, the highest fodder contribution by the geaf-old red clover to reflect the yield of barignain + raw was supplied
when using a no-till drill and 6.23 t/ha of ferzdirs with 3.8 min/ha stand of cover crop. The nundfdodder units was
noticed to decrease by 3.8 t/ha in the no-covana@a The highest fodder and digestible proteintgbution was supplied
by the red clover for 3 growth years in the fexélil (without cover) drill-only scenario. Those tagenarios supplied in total
12.1 t/ha of fodder units and 1.72 t/ha of digdstitrotein in the second growth year with two hatseThe one-year-old
stand supplied the highest digestible protein domtion (1.72 t/ha) when sown without cover andtilieed. The
contribution of digestible protein by the one-ye#t-red clover was 0.21 t/ha (without fertilizees)d 0.32 t/ha MPsKego. It
is to be noted that the two- and three-year-olgspked the highest (1.54 and 0.75 t/ha) contributio the no-fertilizer
scenario regardless of the cultivation method wighcover crop stand of 1.25 min plants per hectaneer control (without
cover), the digestible protein contribution incedido 1.50-1.75 t/ha when fertilized regardlesshef cultivation method.
The lowest digestible protein contribution (0.559t/ha) was supplied by the three-year-old redeasion the no-fertilizer
scenario with the cover crop stand of 5 min plastshectare.

In the first year of life of plants, the quality tife feed unit was high on varieties of uncoverd ¢lover and made
irrespective of the cultivation of soil and fer#ir 126.5-131.7 g. Under different norms of sowbagley, as a cover culture,
the supply of a feed unit of a compatible herb vdipestible protein ranged from 71.7 to 91.4 g,calhis well below the
norm. The quality of the red clover grass of thecras first and second years of use dependedofiedt, on the fertilization
and seeding of the cover crop. Thus, in the fiestryof use (the second year of growth), the cordgédigestible protein in
the fodder unit of the red clover in the fertilizatkas was in both methods of soil cultivation 7.B-141.4 g, which is 7.2-
8.5 g more compared with option without fertiliz&tutrition in the second year of use (the thirdryefilife) was the best
and was in the range of 147.5 (without fertilizams).60.0 g (NPsoKeo) digestible protein.

Key words: red clover, barley, crop stand, harvest, foddd; digestible protein.
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C. integerrimusMedik., C. melanocarpufgisch. ex Blytt
C. multifloraBunge
Physocarpudlaxim. |Ph. opulifolius(L.) Maxim.
ViburnaceaeDumort. ViburnumL. V. lantanal.
Sambucaceakink. Sambucus. S. recemosa.
Grossulariacead\.P. de |RibesL. R. nigrumL.

Candoll

Vitaceaeluss.

Parthenocissu®lanch.

P. quinquefoliaL.) Planch.

Paeoniacea®udolphi

Paeonial.

P. suffruticosaAndr.

SchisandraceaBlume

SchisandraMlichn.

S. chinensi§Turcz.) Baill.

CornaceaeDumort.

*ornusL.

* albal.
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Organization of practical training facilities for | andscape gardening specialists at Bila Tserkva Natial Agrarian
University

V. Masalskiy, O. Oleshko, S. Levandovska

Students professional training is formed primaiilythe process of practical training. Landscapelgarspecialists
professional training is relevant for the developtmef modern society and thus it requires contirsuimoprovement in the
field of higher education.

The article deals with the analysis of the orgditinaof practical training facilities for speciaisn landscape gardening in the
structural unit of the Bila Tserkva National AgeariUniversity. 7 functional zones of the biostagignhave been allocated, which
ensures the rational use of the area and its Hiciemtd educational activities. Among them, thare important zones: production,
economical, exposition, collection, area for cortidigopractical classes on the creation of landscpgiements.

The training programs of the disciplines of profesal training (Fundamentals of professional tradni Dendrology,
Floriculture, Planting of greenery of human setéems, Mechanization, Topiary art and others) previte fulfillment of
theoretical and practical tasks at the collectexposition and production zones of the biostatipnar

The collection fund of woody and herbaceous orngéahg@tants was investigated. According to the tesof the inventory
conducted in 2017, the tree-shrub vegetation funthe BNAU biostationary comprises 122 species. Hinephytacollection
comprises 19 species and 39 decorative form$hof occidentalis Juniperus communisJ. sabina J. procumbens
J. squamatavith various decorative qualities. Amoltagnoliophytathe most numerous are the collection€atfoneasteMedik.,
MagnoliaL., Spiraeal. The collection of ornamental herbaceous plarusides 754 varieties, of which 66 specieSajetesand
130 of Callistephus chinensid..) Nees. Collection plots make a powerful praatizase for reproduction agrotechnics masteringr,
planting, plants care, and studying the species) &md varietal diversity of the represented pldhteaches students to reasonably
choose an assortment of sustainable and decosgié@es to create their own landscaping projeatsofative plants for the
formation of collections of biostationar were giveyn scientific and educational institutions, amahgm the National Botanical
Garden, Botanical Garden of Kiev National Univgrdiotanical gardens of Ukrainian National Foxesmiversity and of National
University of Life and Environmental Sciences ofrllke, Kremenets Botanical Garden, National déagdical park “Sofiyivka”
of the National Academy of Sciences of Ukrainendielogical park “Oleksandriya”, Institute of Herlture of the National
Academy of Agrarian Sciences of Ukraine and others.

Exposition plots on the biostationary show elemefitglanting as well as using decorative plantoatiog to the type
of plantings — rock garden, hedges, solitariesddaape groups, artificial reservoirs, areas ofaopit, flowerbeds. These
plots are subject to regular renovation duringidloiture practices, landscaping of populated argmsden and park
construction, which encourages students to actsedych and apply original ideas.

The irrigation system created on the biostatiorsaagion forms students' ability to use water indisgape landscapes,
ornamental plantings. 57 species and cultivarseaf plants and 89 species and varieties of flowdranamental plants are
reproduced and grown in the garden center of thst&ionary. The assortment is formed in accordaitdethe demand on
the market of decorative gardening material. Thevi of the garden center allows to receive ti@nging material and to
involve students in the production process, to wouk various technologies of reproduction of ornatakeplants and to
ensure the commercial quality of the planting niaters well as to conduct experimental research.

Key words: practical training, garden-park economy, biostadiy, collection, ornamental plants.

18.04.2018 .
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Max 19,7 1021,62 17,92 1,71 0,98
# 1 ' 0 (
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( (" :
S. A. Eberhart, W. A. Russell [28] " ( (( -
| (! (" | £
' da), ( ! " )
U G P $ "
(% #.. ( " [29].
# ,0 "1 d* 4, ( (d* 4=0,04),"
8 ' " : I 42+ 54+ ( O
% " (" |
* ( [14]. (= ( -
[30]. ( ' ) ) ot
+ " P 0 [14].
( " " 0 , %
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+ ( (1 (
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8 + 16,3 21,93 0,19 3,12 1,77 0,11 10,81 5,19 1,34
42 + 18,8 27,60 0,10 2,72 1,65 0,06 8,78 8,39 1,17
29 + 17,7 23,47 2,59 0,09 0,29 8,82 1,66 15,82 0,04
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29 + 7 3 10 9 1 1 1 1 2 14 7 5 3,48 5
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Adaptivity of selective numbers of spring wheat ob&ined in crossing different eototypes according tthe quanti-
ty of spikelets in the main ear

M. Lozinsky

Breeding improvement takes a significant place @raasing and stabilizing the soft winter wheatdji¢he main cereal
crop in Ukraine.

The study of the peculiarities of the implementataf the productivity potential and the identificat of mechanisms
for the formation of components of productivitytbE most important economic values of crops plant changing envi-
ronment is important for establishing the reactimmm and the selection of the most resistableeyutdde genotypes and
their inclusion into breeding programs.

The peculiarities of the formation of spikelets hemin the main ear in the selection numbers dfwifter wheat, ob-
tained from crossing different ecotypes in conttaghe hydrothermal indices of the research yasrsevealed.

The calculated indicators of plasticity and stayitif the number of spikelets in the main ear datee different sides of
the complex property — the adaptive potential ef genotype. Proceeding from this, scientists sugbesdefinition of the
average index for a generalized assessment ofddyetability of a specific genotype, which would magly take into ac-
count the values of various parameters. For thipgse, it is suggested to use grouping using parangatistics, which
allows to determine the ranks of individual ind@atand to calculate the average rank by theit tataber.
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The correlation in the number of spikelets and dlenents of the yield structure are studied. Adicorrelation be-
tween the number of spikelets in the main ear &edgrain yields at a significant level (r = 0.568)2011 and 2012 and
weak one (r = 0.083) in the most unfavorable yd&#0d3. The direct correlation at the significéauel is established be-
tween the amount of spikelets in the main earthadyrains number (r = 0.526 — r = 0.648), theghveof the grain from the
an ear (r = 0.531 — r = 0.580) and the weight efttie ear (r = 0.523 — r = 0.663) is revealed. ddta obtained indicate the
importance of the number of spikelets in the fdiamof the productivity of the soft winter wheadreand grain yield in
conditions of the Forest-Steppe zone of Ukraine.

It was established that the genotype factor imfteel the formation of the spikelets number in thieag a level of 55.05
%, and the conditions of the year influenced lewel of 33.81 %. The breeding numbers of soft aintheat differed signif-
icantly in the norm of the reaction to environmémrtanditions. The coefficient of variation was P®on the average for the
experiment. A slight variation (V = 1.7-5.7 %) waisserved in the genotypes of 29 KC, 26 KC, 54 KCKE2 One of the
smallest coefficients of variation (V = 5.1 %) wasted in the selection number 54 KC and had thetangumber of spike-
lets in the main ear, in average, for three years.

The selection number 54 KC (forest-steppe ecotyfpeeét-steppe ecotype) ranged the first plac@enrating of adap-
tive varieties by the result of evaluation of thedsed breeding numbers in the number of spikéfete main ear and the
plasticity and stability parameters.

The number of spikelets in the main ear plays gooitant role in increasing the productivity of thar and increasing
the grain yield which should be considered wheretiging a soft winter wheat variety model for tleaditions of the For-
est-Steppe Zone of Ukraine.

Key words: soft winter wheat, breeding numbers, ecotype, rarmob spikelets in the main ear, correlation, adbitity
parameters, variety adaptability rating.

19.04.2018 .
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