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INFLUENCE OF HUMATES ON GROWTH, DEVELOPMENT AND FORMATION
OF SUNFLOWER YIELD

A. D. Gyrka, I. D. Tkalich, Yu. Ya. Sydorenko, O. V. Bochevar, T. V. Gyrka
State Institution The Institute of Grain Crops of NAAS Ukraine

Experimental researches were carried out in the experimental field of the laboratory of agro-
biological resources of spring cereal and leguminous crops of the Erastivka experimental station of the SI
The Institute of Grain Crops of the NAAS of Ukraine (SI IGC NAAN) of the Piatyhatky district of the Dni-
propetrovsk region during 2016-2018 in grain-fallow-row-crop rotation after spring barley as a predeces-
sor. Agricultural technology in experiments was common for the zone. The trial establishment, carrying out
an experimental studies, records and observations, and sampling were carried out in accordance with the
methodology of field experiment and the generally accepted methodical recommendations of the SI IGC
NAAN. Weather conditions during the 2016-2018 for humidity and air temperature were moderately favora-
ble for the germination of the seeds, growth and development of sunflower plants.

It was established that, depending on the variant of preparation use, compared to the control, the
height of sunflower plants increased by 5.0-12.9 cm, the diameter of the capitulum — by 2.8-4.1 cm, the we-
ight of seeds from the capitulum — by 2.3-4 , 1 g, weight of 1000 seeds — 6.3-8.7 g. The best results of indica-
tors of growth intensity, development and formation the elements of yield structure of sunflower hybrid Jason
are received in a variant with foliar feeding of crops in a phase of 3—4 pairs of leaves by preparation Humivit
Profi, 0.3 I/ha, which provided an increase in sunflower seed yield relative to the control of 0.39 t/ha. Twice
foliar fertilization of sunflower crops: in the phase of 3—4 pairs of leaves — Humivit Extra and in the bud
stage — Humivit Amino with application rate 0.2 I/ha of each increased the yield of sunflower seeds relative
to the control by 0.23 t/ha. At pre-sowing treatment of sunflower seeds with Humivit Profi, 0.3 I/ha, sunflow-
er yield was 2.23 t/ha, which exceeded the control by 0.16 t/ha.

Key words: sunflower, humic preparations, plant growth and development, elements of crop yield
structure, crop yield.

In today's unfavorable conditions for agri-
cultural production due to significant global
warming, economic crisis, declining soil fertili-
ty, disturbance of crop rotations, chemical stress
on the environment, the use of microfertilizers
and growth regulators will partially sol-ve or
somewhat reduce the negative effects of these
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phenomena [1-3].

By domestic and foreign researchers have
proven the great agronomic and physiological
role of plant growth regulators [4-5].

It is well-known that in the Steppe of Ukraine
with unstable moisture and frequent manifesta-
tions of spring and summer droughts (under the
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influence of global warming), the use of miner-

al fertilizers for all crops, including sunflower is
not effective enough. Therefore, there is a need
to develop alternative measures to increase the
efficiency of mineral nutrition of plants by stud-
ying the effects of plant growth regulators, mi-
cronutrients, physiologically active sub stances,
etc. [6-9].

The aim of the study was to study the ef-
fect of humates in combination with physiologi-
cally active substances and microelements
(preparations: Humivit Profi, Humivit Extra and
Humivit Amino) on sunflower plants.

To achieve this goal, the research program
envisaged to study the features of growth, de-
velopment and formation the sunflower crop
yield depending on the timing and methods of
application the Humivit Profi, Humivit Extra
and Humivit Amino; to find out the effective-
ness of using these preparations at seed treat-
ment before sowing and in the conditions of ap-
plication during the growing season; determine
the individual productivity and crop yield of
sunflower plants depending on the use of Humi-
vit Profi, Humivit Extra and Humivit Amino.

Object of research: processes of growth,
development and formation of sunflower crop
yield depending on the terms and methods of
application of Humivit Profi, Humivit Extra and
Humivit Amino.

Subject of research: sunflower plants of
Jason hybrid, terms and methods of application
the Humivit Profi, Humivit Extra and Humivit
Amino, elements of crop yield structure, level of
crop yield.

Material and methods. The soil cover of
the Erastivka Experimental Station of the Insti-
tute of Grain Crops of NAAS of Ukraine (here-
inafter — Erastivka ES of SI IGC of NAAS) is
represented by ordinary low-humus heavy loam
chernozem and their lightly washed types.

The main agrochemical properties of these
chernozem, according to the agrochemical la-
boratory of the station, are characterized by the
following indicators. The humus content in the
arable layer varies from 4,0 to 4,5 %. The gross
content of nutrients in the arable layer of cher-
nozem varies within the following limits: nitro-
gen — from 0,23 to 0,26 %, phosphorus — from
0,11 to 0,16 %, potassium — from 2,0 to 2,5 %.
The structure of the arable layer is dusty-lumpy,
the subsoil layer is lumpy-granular. The number
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of water-resistant units in the arable layer is 40—
50 %, in the subsoil — 55-65 %. The climate of
the zone is temperate-continental, characterized
by aridity and unstable humid conditions. Ac-
cording to long-term data of the Comisarivka
Meteorological Station, which is located on the
territory of the Experimental Station, the aver-
age annual rainfall is 435 mm. The spring peri-
od is marked by an intense rise in temperature,
which leads to rapid melting of snow, thawing
and warming of the soil, and is often character-
ized by aridity, which inhibits seed germination,
growth and development of crops.

Research work was carried out in grain-
fallow-row crop rotation after the predecessor of
spring barley. Agricultural growing measures in
experiments were generally accepted for the
zone. After harvesting the predecessor, the
stubble was primary tillaged twice, followed by
plowing to a depth of 20-22 cm. Spring tillage
consisted of early spring harrowing and pre-
sowing cultivation. Sowing of sunflower was
carried out with a seeder SUPN-8 in a single-
grain sowing manner, followed by rolling the
sown areas. A set of preparations were used by
treating sunflower seeds before sowing (Humi-
vit Profi, 0,8 I/t) and applying in the phase of 3—
4 pairs of leaves (Humivit Extra, 0,2 I/ha) or
(Humivit Profi, 0,3 1/ha) and in the bud for-
mation phase (Humivit Amino, 0,2 I/ha). Aque-
ous spray materials of the studied preparations
were prepared on the day of application. For
pre-sowing treatment of seeds, the recommend-
ed doses of preparations per 1 ton of seeds were
dissolved in 8 liters of water (semi-dry method
of treatment). Placement of variants is systemat-
ic with three replications. The sown area of the
sunflower plot was 56 m?.

Establishment of a trials, conducting the
experimental researches, accountings and ob-
servations, sampling were performed in accord-
ance with the methods of field research and
generally accepted methodological recommen-
dations of SI IGC of NAAS [10-11].

Weather conditions during 2016-2018 in
terms of humidity and air temperature were
moderately favorable for seed germination,
growth and development of sunflower plants.

Results and discussion. In the experi-
ment, sunflower of the Jason hybrid was sown
5.05 in 2016, 11.05 — in 2017, and 7.05 — in
2018. By the investigations stated that the use
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of the studied preparations (Humivit Profi,
Humivit Extra and Humivit Amino) did not
have a significant effect on the timing and dura-
tion of the main phenological phases of devel-
opment of sunflower plants (Table 1).

Thus, the phase of full sunflower germina-
tion was observed in the second half of May,
namely: 16 — in 2016, on May, 29 and 20 — re-
spectively in 2017 and 2018. The timing of the

next phases of development was significantly
influenced by air temperatures and moisture
content of the interphase periods. Thus, the
phases of bud formation and flowering in 2016
were observed on 24.06 and 14.07, in 2017

5.07 and 20.07, and in 2018 — 18.06 and 13.07,
respectively. Harvesting operations were made
in the phase of full ripeness at a seed moisture
of 9 %, respectively — 9.09, 12.09 and 12.09.

1. Dates of the main phenological phases of growth and development
of sunflower plants, hybrid Yason

Sowing | Germination | Bud formation | Flowering | Full ripeness
2016 p.

05.05 | 16.05 | 24.06 | 1407 | 09.09
2017 p.

11.05 | 29.05 | 05.07 | 2007 | 12.09
2018 p.

07.05 | 20.05 | 18.06 | 1307 | 12.09

Cool weather at the beginning of the sun-
flower growing season negatively affected the
field germination of seeds, which was 85 87 %.
After the formation of standing density, the
number of plants per unit area of all variants
was 56 thousand/ha. This made it possible to
identify features of growth and development of
the culture under the influence of the studied
preparations.

Determining the elements of the sunflow-
er yield structure in the experiment showed a
positive effect of the use of humic preparations
(Humivit Profi, Humivit Extra and Humivit

Amino) on the growth and development of crop
plants. Under the action of these humates signif-
icantly changed the height of plants, the diame-
ter of the capitulum and the weight of the seeds.
Thus, in the variant without seed treatment and
top dressing crops (control), the height of sun-
flower plants was 178,7 cm, the diameter of ca-
pitulum — 16,4 cm, the weight of seeds from the
capitulum — 53,0 g, the weight of 1000 seeds —
53,8 g. At treatment of sunflower seeds with
Humivit Profi with a consumption rate of 0,8 I/t,
these indicators increased by 5,0 cm; 2,8 cm;
2,3 g and 6,3 g, respectively (Table 2).

2. Elements of the sunflower yield structure of hybrid Yason depending on the methods
of application the preparations (average for 2016-2018)

. Diameter Weight of seeds from | Weight of 1000 seeds,
Ne | Plant height, cm . .
of capitulum, cm the capitulum, g g
1. 178,7 16,4 53,0 53,8
2. 183,7 19,2 55,3 60,1
3. 186,8 20,0 56,8 62,5
4. 191,6 20,5 57,1 59,2

Top dressing of sunflower crops with hu-
mic preparations, studied in the experiment
proved to be more effective than pre-sowing
seed treatment. With the help of this agricultural
measure, the height of sunflower plants in-
creased relatively to the control by 8,1-12,9 cm,
the diameter of the capitulum — by 3,6-4,1 cm,
the weight of seeds from the capitulum — by
3,8-4,1 g, the weight of 1000 seeds — by 5,4-8,7
g (in variants 3, 4).
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According to the high productivity of
plants in these variants observed also the highest
crop yield of sunflower seeds in the experiment.
Thus, one-time spraying of crops in the phase of
3-4 pairs of leaves with Humivit Profi, 0,3 I/ha
was the most effective and contributed to the
increase of sunflower crop yield compared to
the control variant by 0,39 t/ha. Under condi-
tions of double top dressing of sunflower crops:
in the phase of 3-4 pairs of leaves — Humivit
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Extra and in the bud formation phase — Humivit
Amino with a consumption rate of 0,2 I/ha of
each preparation, the increase in seed yield

compared to the best variant of the experiment
decreased by 0,16 t/ha, and relatively to cont-
rol — increased by 0,23 t/ha (Table 3).

3. Crop yield of sunflower seeds of hybrid Yason depending on the methods of application the prepara-
tions (average for 2016-2018)

A Cropyield | Yield increase
Ne Application schedule of seeds, t/ha | tha %
1. | Control (without seed treatment and top dressing) 2,57 — —
2. | Pre-sowing seed treatment with Humivit Profi, 0,8 I/t 2,73 0,16 | 6,23
3. | One-time top dressing of crops with Humivit Profi, 0,3 I/ha 2,96 0,39 | 15,18
Double top dressing of crops: 1st — with Humivit Extra,
4| 0,2 /ha; 2nd — with Humivit Amino, 0,2 l/ha 2,80 023 | 895
LSD0'05, t/ha 0,07 - —

In terms of temperature and humidity, the
year was moderately favorable for the develop-
ment and spread of diseases. In some fields in
the production conditions it was possible to ob-
serve the defeat of plants by Fusarium wilt, sun-
flower broomrape, powdery mildew, phomosis
and leaf spot: Septoria, cercosporosis, white and
gray rot. But in the conditions of experiments
the manifestation of these diseases was almost
not noted. Sunflower was damaged in small
quantities by weevils, copperheads, aphids, but
plant damage did not exceed the level of eco-
nomic threshold of harmfulness (ETH).

Conclusions

The results of research conducted during
2016-2018 allow us to draw the following con-
clusions:

1. Weather conditions in 2016-2018 in
terms of humidity and air temperature were
moderately favorable for seed germination,
growth and development of sunflower plants of
hybrid Yason, which was used in the experi-
ment.

2. Humic preparations Humivit Profi,
Humivit Extra and Humivit Amino for pre-
sowing seed treatment (0,8 I/t) and top dressing
of sunflower plants of hybrid Yason in phases
of 3-4 pairs of leaves and bud formation (0,2
I/ha) were not carried out significant impact on
the timing and duration of the main phenologi-
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cal phases of development of crop plants.

3. The use of humic preparations Humivit
Profi, Humivit Extra and Humivit Amino in the
technology of growing sunflower hybrid Yason
has a positive effect on the formation of bio-
metric indicators and elements of the crop yield
structure. Depending on the variant of prepara-
tion use, compared to the control, the height of
sunflower plants increased by 5,0-12,9 cm, the
diameter of the capitulum — by 2,8-4.1 cm, the
weight of seeds from the capitulum — by 2,3—
4.1 g, weight of 1000 seeds — by 6,3-8,7 g.

4. Higher crop yield of sunflower seeds of
hybrid Yason in the experiment was obtained in
the variant with top dressing of crops in the
phase of 3-4 pairs of leaves with the preparation
Humivit Profi, 0,3 I/ha. In this variant of the ex-
periment, the increase in crop yield of sunflower
seeds relatively to the control was 0,39 t/ha.
Double top dressing of sunflower crops: in the
phase of 3—4 pairs of leaves — Humivit Extra
and in the bud formation phase — Humivit Ami-
no with a consumption rate of 0,2 I/ha for each
preparation helped to increase the crop yield of
sunflower seeds relatively to the control by 0,23
t/ha. During pre-sowing treatment of sunflower
seeds with Humivit Profi, 0,3 I/ha, sunflower
crop yield was 2.,23 t/ha, which is higher than
the control by 0,16 t/ha.
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OKxcnepumenmanvubie UCCIE008aHUA NPOBOOUNU HA ONbIMHOM NoOJe 1abopamopuu azpoouonocu-
YeCKUX pecypco8 AposbiX 3ePHOBbIX U 3ePHOD0008bIX Kyabmyp Ipacmosckou onvimuol cmanyuu I ocyoap-
cmeenno2o yupesicoenus Hucmumym 3epnosvix xynomyp HAAH (I'V U3K HAAH) na npomsocenuu 2016—
2018 2e. 6 3epHO-napo-nponawHom ce800bopome nocie NPeouecmeeHHUKA SUMEHb POBOU. Aepomexnuxa 6
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HabmoOeHUst, OmoOop 00PA3YOE BLINOIHAIU 8 COOMBEMCMEUU ¢ MEMOOUKOU NOAEB020 ONbIMA U 0OWENPUHS-
moimu memoouyeckumu pexomenoayusimu 1Y HU3K HAAH. Ilozoouwie ycrosus na npomsiscenuu 2016—
2018 e2. no yenagichenuio u memnepamype 6030yxa OvbLiu CpeOHeOIA2ONPUAMHBIMU OJisL NPOPACMAHUSL CEMSH,
pocma u pazeumust pacmeHutl NOOCOJIHEUHUKA.

Yemanoesneno, umo 6 sasucumocmu om 6apuaHma UCnOIb3068AHUsL NPENAPAMO8, 6bICOMA PACHEHUIL
noocoaneunuxa ysenuuuaace va 5,0—12,9 cm, ouamemp xopzunxu — na 2,8—4,1 cm, macca cemsan u3 Kop3um-
xku —Ha 2,3—4,1 e, macca 1000 ceman — na 6,3-8,7 2 no cpasueruro ¢ konmpoaem. Jlyuwue pesyiomamot om-
HOCUMENbHO UHMEHCUBHOCMU POCMA, PA3GUMUSL U (POPMUPOBAHUS INEMEHMOE CIPYKIYPbL YPOICAUHOCTU
nooconneyHuxa 2ubpuda Acon noryyenvt 6 sapuanme ¢ 6HeKOPHeEol NOOKOPMKOU NOCEB08 KYIbmypbl 6 (ha-
3e 3—4 napwr wucmoes npenapamom I ymueum Ilpogu, 0,3 n/2a — npupocm yposicatiHocmu cemMsin no0CoJ-
HeyHuka omuocumenvHo koumpos cocmasun 0,39 m/ea. Jleykpamuas 6HekopHegas NOOKOPMKA NOCEBO8
nooconneunuxa 6 gpaze 3—4 napwol aucmoves npenapamom I ymusum Ixcmpa u 8 gpaze 36e300uku — I ymusum
Amuno ¢ Hopmou pacxoda xaxcoozo 0,2 n/ea cnocobcmeosana npupocmy YposuCAuHOCMU CeMaH OMHOCU-
menvbHo konmpons Ha 0,23 m/za. B ciyuae npeonocesnoti oopabomxu ceman npenapamom I ymusum Ilpo-
@u, 0,3 n/2a ypooicaiinocms nooconneynuka cocmasuaa 2,23 m/ea, ymo npesvicunio konmpons Ha 0,16 m/za.

Knruesnie cnosa: nooconneunux, 2yMuHo8ble NPEnapamol, pOCm U pazeumue pacmenutl, d1eMeHnbl
CMPYKMYPbl YPOACAUHOCMU, YPOHCAUHOCHD CEMSIH.
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T'upka A. JI., Tkaniu 1. /., Cuoopenko IO. A., bouegap O. B., I'upxa T. B. Bnnaue zymamie na picm, po3-
6UMOK i (hopMYy6aAHHA 8POIHCAUHOCMI COHAUIHUKA.

3epnosi kynomypu. 2020. T. 4. Ne 2. C. 251-256.

Hepoicasna ycmanosa Incmumym 3eprogux kynemyp HAAH, éyn. Bonooumupa Bepradcvkoeo, 14,

M. [uinpo, 49027, Yxpaina

Excnepumenmanvui 00cniodxcents npogoounu Ha 00CaiOHoMY noai aabopamopii azpobionoziunux pe-
cypcie sapux 3epHosux i 3eprobobosux kyremyp Epacmiecoxoi docnionoi cmanyii J{epocaenoi ycmarnosu Iu-
cmumym 3epnosux kynomyp HAAH (Y U3K HAAH) enpooosac 2016-2018 pp. 6 3eprno-napo-npocanniii
Ci803MIHI nicia nonepeoHuKa AYMIiHb Apuld. Aepomexwnika y 00Cnioax — 3a2albHONPULHAMA 015 30HU. 3a-
KAAOKY 00CHi0I8, eKCNepUMEHMANIbHI O0CIIONCeHHs, O00MIKU, CNOCMEpPedCceHs, 6i00Ip 3pA3Ki6 GUKOHYEAIU
8I0NOBIOHO 00 MemMOOUKU NOIbOBO2O OOCNIOY MA 3A2ATbHONPUUHAMUX MemoOuyHux pexomenoayiu /Y 13K
HAAH. Ilo2ooni ymosu enpoooesaic 2016—2018 pp. 3a 36010%ceHHAM | memnepamypor nogimps 0yiu cepeo-
HbOCHPUSMAUBUMU 0151 NPOPOCTNAHHS HACIHHA, POCTY T PO3BUMKY DOCIUH COHAUIHUKA.

Bemanosneno, wo 3anescno 6i0 sapianmy GUKOPUCMAHHA NPENAPAmis, BUCOMA POCTUH COHAUMNUKA
soinvwunacs va 5,0-12,9 cm, diamemp xowuxa — na 2,8—4,1 cm, maca macinua 3 kowuxa — Ha 2,3—4,1 2, ma-
ca 1000 nacinun — na 6,3-8,7 2 nopisuano 3 konmponem. Kpawi peyniomamu iOHOCHO IHMEHCUBHOCI PO-
cmy, po36UmKy ma (QOpMYBaHHS eleMEeHMI8 CIMPYKMYPU 8POACAUHOCII HACIHHA CoHAwHUKA 2ibpuda HAcon
Oynu odepoicaui y eapianmi 3 NO3AKOPEHesUM NIONHCUBTIEHHAM NOCigis y ¢azi 3—4 napu aucmkis y Kyiomypu
npenapamom 1ymisim [lpogi, 0,3 n/2a — npupicm yposicatinocmi HACIHHA COHAUWHUKA 8IOHOCHO KOHMPOTIIO
cmanosus 0,39 m/za. Jleopazose nosaxopeHese nioxcueienus nocisie y ¢asi 3—4 napu aucmxis y consiumu-
xa npenapamom I'ymisim Excmpa i ¢ paszi sipouxu — I'ymisim Amino 3 nopmoro sumpamu xodicnozo 0,2 n/ea
3YMOBULO Npupicm yporcaunocmi Haciuua ioHocHo koumponio Ha 0,23 m/za. 3a nepeonocienoi o6pobxu
nacinus npenapamom Iymisim Ipogi, 0,3 n/za ypooicaiinicmes consiunuxa cmanosuna 2,23 m/ea, ujo nepe-
suwuo Konmpoaws Ha 0,16 m/2a.

Knwuogi cnosa: conswmnux, eyMinosi npenapamu, picm i po36umox pociuH, eiemenmu CmpyKmypu
8POACAUHOCTT, YPOUCAUHICMb HACIHHA.
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