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INFLUENCE OF MACRO- AND MICRO-FERTILIZERS ON BIOMETRY,
PERFORMANCE AND QUALITATY OF SUNFLOWER HYBRIDS

Totskyi V.M., Len A. L.
Poltava State Agricultural Research Station named after N.I. Vavilov of the Institute of Pig
Breeding and Agroindustrial Production of NAAS Ukraine

The results of a two-year study of fertilizer effects on the performance of hybrids sunflower
Ahronomichnyi, Ahent and Serpanok in the Left-Bank Forest-Steppe of Ukraine are presented.
Relationships of biometric (plant height, leaf area, calathidium size), performance (1000-seed
weight, yield) and quality (oil content in seeds) indicators with mineral fertilizers, microfertilizers
and their compatibility are described.
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Literature review and problem articulation. The potential performance of sunflower is
very high, but not more than 50% of the biological potential of sunflower varieties and hybrids is
used, which is the lowest among oil crops. In modern agriculture, lack of nutrients in the soil is one
of the main factors limiting sunflower yields. Sunflower is a crop requiring intensive mineral
nutrition, therefore, its cultivation demands reserves of nutrients in the soil, which can be
replenished by applying mineral fertilizers. Mineral fertilizers at a dose of NuoPso increased the
yield by 0.14-0.29 t/ha compared to the control (no fertilizers) [1]. Mineral fertilizers at a dose of
NeoPsoKeo increased the yield by 0.35-0.64 t/ha in comparison with the ‘no fertilizer’ control [2].
However, for the normal development of the plant, mineral fertilizers alone are not sufficient. Trace
elements play significant roles in the plant nutrition and seed yield. Despite the fact that the plant
needs small amounts of micronutrients, supplementary introduction of micronutrients significantly
increases yields [3]. Frequent sunflower growing in the same field, every 3—4 years, leads to
symptoms of micronutrient deficits and reduced performance. The crucial phases of their
consumption are 6—8 pairs of leaves. In case of micronutrient deficits, it is impossible for plants to
fully assimilate macronutrients [4]. Foliar fertilization is a way to replenish micronutrients for the
plant. Foliar fertilization of plants helps to increase the crop performance. Due to the use of
multifunctional agent Architect 2 L/ha in the phase of 68 true leaves, the yield increased by 11%
compared to the control [5]. Treatment of sunflower fields with compound fertilizers ensured an
increase in the yield of 10.7-20.9% and improved the seed quality [6]. The use of growth-regulating
agents Vympel, Vimpel — K and foliar fertilization with Vympel, Oracle Multicomplex and Oracle
Colamine Boron in the phases of 2-3 and 5-6 pairs of leaves in the sunflower cultivation
technology increased the yield by 0.7 t/ha (22.4%) [7]. When bioagent Biocomplex-BTU-r 1 L/ha
was combined with compound microfertilizer Quantum 5 L/ha in the phase of 5-6 leaves, and
plants were treated with Biocomplex-BTU-r 1 L/ha + Quantum 6 1/ha in the phase of 9-10 leaves,
the yield increased by 0.73 t/ha (28%) relative to the control (no fertilizers) [8]. Against the
background of the organic-mineral fertilization of soil in crop rotation, application of bioagent
Groundfix 5 L/ha + Liposam and foliar fertilization with bioagents Organic-balance + Liposam +
BTU-r Biocomplex for industrial crops + Liposam ensured the biological yield from sunflower of
4.79 t/ha, which is by 0.60 t/ha, or by 14.3% higher compared to the control (4.19 t/ha) [9]. When
introducing modern agents into production, one should know not only the performance of new
varieties and hybrids, but also the oil content and oil collection of per unit area. With mineral
fertilizers, there was a decrease in the oil content in seeds; at the same time, growth-promoting
agents increased of this indicator [2]. In the case of foliar fertilization with microfertilizer Reacom,

© V.M. Totskyi, A. I. Len. 2021.
ISSN 1026-9959. Cenekuis i HacinaunTBO. 2021. Bumyck 119

161



the oil content in seeds of hybrids increased from 0.8% to 2.4% compared to the ‘no fertilizer’
experiment [10].

Therefore, it is important to study the effects of microfertilizers or their compatibility with
mineral macrofertilizers on the sunflower performance. In addition, the introduction into production
of new sunflower hybrids requires specifying parameters of their cultivation technologies for certain
soil and climatic conditions.

Purpose. Our purpose was to study the effects of fertilizers on the growth, development and
yield of sunflower hybrids of different ripeness groups (bred at the Institute of Oil Crops) in the
Left-Bank Forest-Steppe of Ukraine.

Material and methods. The study was conducted at Poltava State Agricultural Research
Station named after N.I. Vavilov in 2019-2020

The study object was processes of the growth and development of sunflower plants and
formation of sunflower seeds depending on farming techniques.

The study subject was sunflower hybrids Ahronomichnyi, Ahent and Serpanok. The
following fertilizers were applied: 1) no fertilizers (control); 2) N3,P3,K3,; 3) N3P3Ks, + foliar
fertilization of plants with urea (10 kg/ha) in the phase of 5—6 pairs of leaves; 4) N3,P3,K3, + foliar
fertilization of plants with microfertilizer Novalon Foliar (1 kg/ha) in the phase of 2-3 pairs of
leaves; 5) N3,P3,K3, + foliar fertilization of plants with microfertilizer Novalon Foliar (1 kg/ha) in
the phase of 5-6 pairs of leaves.

The sunflower cultivation technology in the experiments was traditional for the soil-climatic
zone. The experiments were laid out and carried out in accordance with conventional methods of
field experiments in agriculture and crop production [1].

The soil in the plots was typical low-humus chernozem. The mechanical composition of the
soil is heavy loam with the following agrochemical parameters: the humus content in the 0-20 cm
layer was 4.85%; in the 2040 cm layer, it was 3.91%; and in the 150-170 cm layer, it was 0.71%.
The agrochemical survey showed that the soil of the experimental field was well supplied with
major nutrients. The arable layer contained 11-13 mg of hydrolysable nitrogen (by Cornfield’s
methos), 10—-15 mg of mobile phosphorus (by Chyrykov’s method), and 16-20 mg of exchangeable
potassium per 100 g of soil (by Chyrykov’s method).

The climate of this zone is temperate-continental with unstable precipitation, cold winters
and hot, often dry, summers. The average multi-year air temperature is + 7.7°C, the amount of
precipitation is 508 mm. The average air temperature is 18.3°C, and the amount of precipitation is
225 mm during the growing period (third 10 days of April - September). In the study years, the
weather indicators differed from the multi-year averages. In 2019, the amount of precipitation
during the vegetation period was 119 mm, and the average air temperature was 20.8°C. In 2020,
they were 294 mm and 19.7°C, respectively. The hydrothermal coefficient was 0.43 and 1.12
respectively, with the multi-year average of 0.93.

Results and discussion. The results show that mineral macro- and microfertilizers
contributed to more intensive growth and development of plants. Thus, the tallest plants grew with
mineral fertilizers N3,P3,K3, + foliar fertilization of plants with microfertilizer Novalon Foliar (1
kg/ha) in the phase of 2-3 pairs of leaves. The plant height increased from 7.0 cm to 11.0 cm
compared with the control (no fertilizers). On average for the two study years, fertilization made
plants taller, from 2.0 to 9.0 cm, depending on the experimental variant. The study revealed that the
leaf area depended on treatment in the sunflower hybrids. On average, the leaf area in hybrids
Ahronomichnyi, Ahent and Serpanok was the largest with mineral fertilizers N3,R3,K3, + foliar
fertilization of plants with urea (10 kg/ha) in the phase of 5-6 pairs of leaves: 45.9 dm?, 45.2 dm?
and 45.3 dm?, respectively. Taller sunflower plants with well-developed assimilating surface of
leaves form larger calathidiums with more flowers, which ultimately increases yields. In our study,
mineral fertilizers helped to increase the size of calathidiums. The calathidium diameter in the
hybrids increased from 0.7 cm to 1.4 cm, depending on the fertilizer dose, compared with the
control (no fertilizers). The maximum calathidium diameter of 16.7-17.5 cm was achieved in
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hybrids Ahronomichnyi, Ahent and Serpanok mainly with mineral fertilizers N3,R3,K3, and foliar
fertilization of plants with urea or microfertilizer Novalon Foliar (1 kg/ha) (Table 1).

Table 1
Biometric and performance parameters of the sunflower hybrids depending on fertilizes
(2019-2020 average)

Plant height Leaf area during digﬂ:ilrlcgug;l
during anthesis, anthesis, LT AUE 1 000-seed weight
physiological
cm dm?/plant )
ripeness, cm
Treatment E‘ - E‘ é‘ %
<z §T 2 2 ¢ 2 oz § 8 oz %
£35 ¢ S = ® 3 g > S = o) 3
s < 5 g < § g = 5 g = %
g e % 2 N 2 % 2 %
<= <= <= =
< < < <
No fertilizers
(control) (factor 147 134 156 36.8 36.6 35.1 158 163 16.1 459 659 69.7
B)
N32P3K3, 149 138 160 429 408 403 166 17.0 17.1 482 703 71.4
N32P3Ks5, +

carbamide 10
kg/ha in the phase 153 139 160 459 452 453 16.7 172 17.5 49.0 72.6 72.7
of 5-6 pairs of

leaves

N32P3Ks3+
Novalon Foliar
1 kg/ha in the 155 140 161 42.6 41.8 435 169 175 175 492 73.1 733
phase of 2-3 pairs
of leaves

N3,P3Kso+
Novalon Foliar
1 kg/ha in the 156 141 160 427 423 444 169 172 174 493 738 732
phase of 5-6 pairs

of leaves
LSDgos A 1.5 0.7 0.2 0.
B 1.9 0.9 0.3 1.1
AB 34 1.6 0.4 1

Fertilization increased the 1000-seed weight from 1.7 g to 7.9 g compared to the control (no
fertilizers). The highest 1000-seed weight in hybrids Ahronomichnyi, Ahent and Serpanok was
recorded with mineral fertilizers Nj3,P3,K3, + foliar fertilization of plants with microfertilizer
Novalon Foliar (1 kg/ha), amounting to 49.3 g, 73.8 g and 73.3 g, respectively.

Differences in the sunflower yields between the experimental variants indicate that the
hybrids respond to factors under investigation. Hybrids (factor A) significantly affected the
sunflower seed yield. Thus, the yield from Ahent was higher than that from Serpanok (by 0.17-0.26
t/ha) or from Ahronomichnyi (by 0.03-0.08 t/ha). Basic mineral fertilization N3,P3,K3, plus foliar
fertilization of plants with microfertilizer Novalon Foliar (1 kg/ha) or urea (factor B) helped to
increase yields compared to the control (no fertilizers) from 0.18 t/ha to 0.33 t/ha depending on the
fertilizers. The statistically significant difference between fertilization and control averaged 0.15
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t/ha, confirming the fertilizer reliability. The combination of factors AB (hybrid Ahent and mineral
fertilizers N3,P3,K3; plus foliar fertilization of plants with microfertilizer Novalon Foliar (1 kg/ha)
in the phase of 5-6 pairs of leaves) maximized the yield compared to non-fertilized hybrid
Serpanok (by 0.48 t/ha). On average for the two years, the maximum yields from hybrids
Ahronomichnyi, Ahent and Serpanok were obtained with basic mineral fertilizers N3,P3,K3, + foliar
fertilization of plants with microfertilizer Novalon Foliar (1 kg/ha): 3.35 t/ha, 3.41 t/ha and 3.15
t/ha, respectively. The surplus to the control (no fertilizers) was 0.33 t/ha, 0.32 t/ha and 0.22 t/ha,
respectively. Analyzing the yields of the hybrids by years, we observed an upward trend with
microfertilizer Novalon Foliar in the phase of 5-6 pairs of leaves in 2019 and with this
microfertilizer in the phase of 2—3 pairs of leaves in 2020. However, this difference was within the
limits of experimental error. Fertilization of plants with urea (10 kg/ha) in the phase of 5-6 pairs of
leaves in addition to basic mineral fertilizers N3;P3,K3, allowed for an increase in the hybrids’
yields of 0.20—0.30 t/ha compared to the ‘no fertilizer’ experiment. The average yield in this variant
was 3.32 t/ha, 3.37 t/ha and 3.13 t/ha from hybrids Ahronomichnyi, Ahent and Serpanok,
respectively. Basic fertilizers N3,P3,K3, alone ensured the gain in the yields of 0.18-0.24 t/ha in
comparison with the ‘no fertilizer’, and the yields amounted 3.26 t/ha, 3.31 t/ha and 3.11 t/ha from
hybrids Ahronomichnyi, Ahent and Serpanok, respectively (Table 2).

Table 2
Yields of the sunflower hybrids depending on fertilization, t/ha (2019-2020 average)
Ahronomichnyi Ahent (factor A) Serpanok
Treatment
Avera- Avera- Avera-

2019 2020 2019 2020 2019 2020
gc g¢

No fertilizers

(control) (factor B) 3.00 3.04 302 3.09 310 310 294 292 2093

N32P3Ks, 323 329 326 328 333 331 3.09 313 3.1

N32P3K3; +
carbamide 10 kg/ha
in the phase of 5-6

pairs of leaves

329 335 332 334 339 337 310 3.15 3.13

N32P32K32+ Novalon

Foliar 1 kg/ha in the

phase of 2—3 pairs of
leaves

332 338 335 334 341 338 312 3.18 3.15

N32P32K32+ Novalon

Foliar 1 kg/ha in the

phase of 5—6 pairs of
leaves

333 336 335 344 338 341 314 316 3.15

In 2019, experimental accuracy = 2.93%; LSDgys Factor A = 0.12 t/ha, LSDg9s Factor B = 0.16 t/ha,
LSDy9s Factors AB = 0.27 t/ha

In 2020, experimental accuracy = 2.43%; LSDgys Factor A = 0.10 t/ha, LSDg9s Factor B = 0.13 t/ha,
LSDy9s Factors AB = 0.23 t/ha

In our study, fertilization also affected the oil content in seeds. Mineral fertilizers N3,P3,Ks,
decreased the oil content in the hybrids 1.1-1.7% compared to the ‘no fertilizers’ experiment.
However, when plants were fertilized with urea or Novalon Foliar microfertilizer during the
growing period, the oil content in seeds increased by 0.9-1.6%. When other variants were
compared, the difference was 0.1-0.5%, which was within the limits of experimental error (LSD
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0.7%). The highest content of oil in seeds was accumulated by hybrids Ahronomichnyi and Ahent
with mineral fertilizers N3,P3,K3, + foliar fertilization of plants with urea 10 kg/ha in the phase of
5-6 pairs of leaves (47.8% and 48.4%, respectively). Serpanok accumulated the greatest amount of
oil (49.4%) without fertilizers. It should be noted that this hybrid ripened very too early, which may
be consequence of a lower effectiveness of fertilizers for increasing the yield and oil content in
seeds.

Along with the oil content in seeds, the oil collection per unit area is important. The highest
collection of oil was achieved in the experiments with the best yields: 1,406 kg/ha, 1,446 kg/ha and
1,356 kg/ha, respectively. Due to application of mineral fertilizers N3,P3,K3, + foliar fertilization of
plants with microfertilizers, this parameter increased by 147 kg/ha, 139 kg/ha and 82 kg/ha
compared to the control (no fertilizers) in hybrids Ahronomichnyi, Ahent and Serpanok,

respectively (Table 3).

Table 3

Oil content in seeds and oil collection in the sunflower hybrids depending on fertilization
(2019-2020 average)

Ahronomichnyi Ahent (factor A) Serpanok

Treatment

Oil content in
seeds, %
Yield, t/ha
Oil collection,
kg/ha
Oil content in
seeds, %
Yield, t/ha
Oil collection,
kg/ha
Oil content in
seeds, %
Yield, t/ha

No fertilizers (control)

47.4 3.02 1259 47.9 3.10 1307 49 4 2.93 1274
(factor B)
N3,P5,K3, 46.3 3.26 1328 46.8 3.31 1363 47.7 3.11 1305
N32P3K3, +

carbamide 10 kg/hain 5 ¢ 337 1397 484 337 1435 489 313 1347
the phase of 56 pairs

of leaves
N32P32K32+ Novalon
Foliar 1 kg/ha in the
phase of 2—3 pairs of
leaves
N32P32K32+ Novalon
Foliar 1 kglhainthe 750 335 1406 482 341 1446 489 315 1356
phase of 5—6 pairs of
leaves
LSDg9s  Oil content in seeds A —0.5; B—-0.7; AB—-1.1, Oil collection A —18;B—-22; AB —

35

4777 335 1406 480 338 1428 486 3.15 1347

Conclusions. Our results mainly confirm the results of other studies. Mineral fertilizers and
microfertilizers promote more intensive growth and development of plants and increase the yields
of sunflower seeds. However, there are some discrepancies in the oil content in seeds. Some
researchers reported that mineral fertilization increased the oil content in seeds compared to the
control (no fertilizers). We found that application of mineral fertilizers at a dose of N3;P3,Kj;
caused a decrease in the oil content in seeds, and only supplementary foliar fertilization with urea or
microfertilizers increased this indicator. The oil content in Ahronomichnyi and Ahent increased by
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0.1-0.5% compared to the ‘no fertilizers’ experiment. Serpanok accumulated the greatest amount of
oil without fertilizers. The highest yield and oil collection from hybrids Ahronomichnyi, Ahent and
Serpanok were achieved by combining basic application of mineral fertilizers N3,P3,K3; and foliar
fertilization of plants with microfertilizer Novalon Foliar 1 kg/ha in the phase of 5-6 pairs of leaves:
3.35 t/ha, 3.41 t/ha, 3.15 t/ha, respectively, and 1,406 kg/ha, 1,446 kg/ha and 1,356 kg/ha,
respectively. These results allow sunflower producers to choose those farming measures that will
help increase not only the yield, but also the oil output per unit area.
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BIVIHB MAKPO- I MIKPO/IObPUB HA BIOMETPUYHI, IIPO/AYKTHUBHI TA AKICHI
IIOKA3HHUKH I'I6PUH/[IB COHALITHUKY

Toubkuii B.M., Jlens O.I.
[TonTaBcbka nepkaBHA CLIBCHKOTOCIOAAPCHKA TociiaHa cranmis iM. M.1. BaBunosa [actutyty
ceunapctBa i AIIB HAAH

Metorw pocnigkeHb OylI0 BHUBYEHHsS BIUIMBY CHCTEMH YJOOpEHHS Ha pICT, PO3BUTOK Ta
YpOKalHICTh TiIOpUIIB COHAIIHWKY pPI3HUX TPYyH CTUTIOCTI (cenmekuii IHCTHTYTY OnmiHMX
KYJIBTYp) B yMOBax JiBoOepexxHoro Jlicocteny Ykpainu.

Martepiann i meroau. [lochimkenns npooguwiu mpotsirom 2019-2020 pp. na IlonraBchkiid
JIepKaBHIN CIIbCHKOTOCTIONAPCHKIN gocaiaHii cranmii im. M.1. BaBunoBa. Buxingauii matepian —
riOpuau coHSAMHUKY: ArpoHoMiuHMid, AreHT, CepriaHok; BapiaHTH ynoOpeHHs: 1) 6e3 moOpus
(xoHTpOIb); 2) N32P32Kss ;3 3) N3oP3:Ks, + nmosakopenese mijxuBiieHHs pociinH kapoamigom (10
kr/ra) y ¢azy 5-6 map mmcrkiB; 4) NiP3Ks + mosakopeHeBe MiIKUBICHHS POCIHH
MikponoOpuBamu HoBanon ®omiap (1 xr/ra) y ¢asy 2-3 map nuctkiB; 5) N3P3Ks, +
MM03aKOPEHEBE MiKUBIICHHS pOCIUH MikpogoOopuBamu HoBamon @omiap (1 kr/ra) y ¢azy 5-6
Tap JIMCTKIB.

OOroBopenHsi pe3yJabTariB. MiHepanbHi Makpo- Ta MIKpoJOOpWMBa CHPHUSUIA  OLIBII
IHTEHCUBHIIIOMY POCTY Ta PO3BUTKY pociuH. Tak, HaWOIbIIOK BHCOTa POCIMH Oyna 3a
BHECEHHSI MIHEPAIBHOTO yIoOpeHHs 103010 N3,P3,K3; + mo3akopeHeBoro mipKUBICHHS POCIUH
MikpoaoopuBamu Hosanon @omiap (1 kr/ra) y ¢azy 2—-3 nmap nuctkis. [IopiBHSHO 3 KOHTpoOJieM
(6e3 1oO6puB) BUCOTA POCIIMH HA IUX BapiaHTax 30utbmmmiiacs Big 7,0 mo 11,0 cm.

BHecenHs MiHepanabHUX A00pUB 103010 N3:P3,K3 3ymMoBHIIO 3HMXKEHHS BMICTy oiii y riOpuiiB
MOPIBHSIHO 3 BapiaHToM 0Oe3 noopuB Ha 1,1-1,7 %. ¥V pasi mipKuBICHHS POCIMH IMiJ 4ac
Bereranlii kapbamizom abo mikpoaoopuBoM HoBanon dosmiap ycTaHOBIEHO IMiJBUIIEHHS BMICTY
onii y HaciHH1 Ha 0,9—1,6 %. HaiiOinpmmm BMICT ouii y HaciHHI OyB y riOpuiB ArpOHOMIYHUHA,
ATeHT 3a BHECEHHsl MiHepaJdbHHX N00puB N3:P3K3; + mo3akopeHeBOro mijyKUBJIEHHS POCIMH
kapOaminom 10 kr/ra y a3y 5—6 nap nmuctkiB — 47,8 %, 48,4 %, BiAMOBIAHO.

BucHoBku. MinepanbpHi 100puBa Ta MIKpOJ0OpHUBa CIPHUSIOTH OUIBII IHTEHCHBHIIIOMY POCTY Ta
PO3BUTKY POCJHH, 30UIBIIEHHIO BPO’KaWHOCTI HACIHHS COHSILIHUKY. BHECEHHsS MiHEpaJbHOTro
ynoopenHst 103010 N3;P3,K3, 3yMOBHIIO 3HIMDKEHHS BMICTY OJii B HACiHHI, 1 TUIBKU JOJIaTKOBE
MI03aKOPEHEBE MMIJKUBIICHHS KapOamizioM a0o MIKpoAoOpHBaMM MiJBULIMIO JAHUNA MOKA3HUK.
Haii0inbima BpoxaiiHicTh Ta 30ip omii y riOpuniB ArpoHomiunuii, Arent, CepmaHok Oymu
olepKaHl 3a TO€AHAHHS OCHOBHOTO BHECEHHS MiHepaidbHuUX 100puB N3P3Ks Ta
M03aKOPEHEBOT'0 MiPKUBICHHST pOoCciauH MikpogoopuBom Hosanon ®omiap 1 kr/ra y ¢azy 5-6
nap aucTtkiB — 3,35 1/ra, 3,41 1/ra, 3,15 1/Ta Ta 1406 K1/Ta, 1446 KT/Ta, 1356 KI/Ta BIANOBIIHO.
OTtpumani pe3yibTaTH JOCTIKEHb JTal0Th MOXKIUBICTh BUPOOHUKY BU3HAUUTHU Ti arpOTEXHIUHI
3aX0/d, SIK1 CIIPUATUMYTh MIABHUILEHHIO HE TIJIbKU BPOXKAMHOCTI COHSIIHUKY, a 1 BUXOAY OJii 3
OJIMHUIII TLIOIL.

Kniouogi cnosa: coumswnux, 2iopuo, minepanvHi 006pusa, Mikpoooopuea, yporcaiHicme,
8Micm OJliI' y HACIHHI.
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BJIHAHHUE MAKPO- H MHKPOY/IOFPEHHH HA FHOMETPHYECKHE,
IIPOJAYKTHUBHBIE H KAYECTBEHHBIE IIOKA3ATEJ/IH THEPH/[OB
I10/ICO/THEYHHUKA

Touxuii B.M., Jlenn A.N.
[TonTaBckas rocygapCTBEHHas CEIIbCKOXO034CTBEHHAs onbITHAsA cranius uMm. H.M. BaBunosa
HNuctutyra ceunoBoactea u AIIII HAAH

Heabio uccienoBaHuii ObUTIO HM3y4YEHHE BIUSHUSA CUCTEMBI yIOOpEHUS Ha pOCT, Pa3BUTUE U
YPO’KalHOCTb THMOPHUJOB IOACOJIHEYHUKA pPa3HbBIX TPy croenoctu (cenekuuu MHctuTyra
MacCJIMYHBIX KYJIbTYp) B yCIOBHIX JeBoOepekHoil Jlecoctenu YkpauHsbl.

Marepuanbsl u wmeroabl. MccnenoBanuss npoBoguwiau B 2019-2020 rr. na IlonraBckoit
rOCYJIapCTBEHHOM CEIbCKOXO03IMCTBEHHOW ONbITHOM cTraniuu uMm. H.M. BaBunoBa. Mcxomnbrit
MaTepual — THUOPUIBI TOJCOJHEYHUKA: ArpoHOoMiuHMHA, AreHT, CepmaHOK; BapHAHTHI
ynobpenusi: 1) 06e3 ymobpenusi (koHTpoib); 2) N3aP3Ksy; 3) NiP3Ks, + BHekopHeBas
moJIKOpMKa pactenmid kapOamumom (10 kr/ra) B ¢daze 5-6 map mmctheB; 4) NiP3Ks +
BHEKOpHEBas MOJIKOPMKa pacTeHuii Mukpoyaoopenusmu Hosanon ®onuap (1 xr/ra) B paze 23
nap auctbeB; 5) N3P32K3, + BHekopHeBast moikopMKa pacTeHuil MUKpoynoopenusimu Hoasnon
®domnuap (1 kr/ra) B ¢paze 5—6 mnap JIUCTHEB.

OO0cy:knenne pe3yabTaToB. MuHEpadbHBIE MaKpO- U MUKPOYAOOpPEHHS CIIOCOOCTBOBAU Oolee
WHTEHCUBHOMY POCTY M Pa3BUTHUIO pacTeHuid. Tak, HauOombIIei BbICOTAa pacTeHHUIl Oblia Mpu
BHECEHUU MUHEpaIbHOro ynoopeHust B no03e N3yP3 Kz + BHekopHeBas moJIKOpMKa pacTeHui
Mukpoynoopenusimu HoBanon ®onmap (1 kr/ra) B ¢daze 2-3 map nuctbeB. B cpaBHeHUH C
KOHTpoJsieM (0e3 ynoOpeHHil) BbICOTa pacTeHUI Ha 3TUX BapuaHTax ysBenuuuiack oT 7,0 1o 11,0
CM.

Buecenne munepanbHbIX ymoOpenuii B no3e NipP3;Ks, oOyciaBiuBaeT NMOHM)XEHHE COIEPIKAHMS
Macia y THOpUAOB B CpaBHEHHUU C BapuaHToM 0e3 yaoOpenuit Ha 1,1-1,7 %. B cinydae
MIOJIKOPMKU pAacTeHM BO BpeMs Bereranuu KapOamuaoM Wi MukpoyaodopenueM Hosanon
@donmap yCcTaHOBIEHO MOBHIIICHUE coiepkaHusl Macia B cemsHkax Ha 0,9-1,6 %. Haubonbuum
coJiep)kaHue macia Obulo y TuOpu0oB ATpOHOMIUHUN, ATEHT NpPU BHECEHMM MUHEPAIbHBIX
ynoOpenuit N3;P3;K3; + BHekopHeBas mojkopmka pacteHuil kapoamuaom 10 kr/ra B daze 5-6
nap smctheB — 47,8 %, 48,4 %, COOTBETCTBEHHO.

BbiBoabl. MuHepanbHble yI0OpeHUss U MUKPOYIOOpEHUsl CIOCOOCTBYIOT 00jiee MHTEHCUBHOMY
pPOCTY ¥ Pa3BUTHIO PACTECHHH, MOBBIILICHUIO YPOXKAWHOCTH CEMSIH IOJICOJTHEYHUKA. BHeceHue
MUHepaJbHOro ynoopenus B no3e N3 P3Ks, npuBeno k cHmwkeHHro coiep)kaHus macia, U
TOJIBKO JIOTIOJIHUTEJbHAsI BHEKOpPHEBas IMOJAKOPMKa KapOamMHIOM WJIH MUKPOYAOOPEHUSIMU
MOBBICHJIA 3TOT TMOKaszaTenb. HawuBbicmias ypokaiiHocTh M cOop Macina 'y THOpHUIOB
ArpoHoMiuHu#, AreHT, CepmaHok ObUIM NOJY4YEHBl MPH COYETAHMM OCHOBHOI'O BHECEHHUS
MUHepaJIbHBIX ynoopenuit N3;P3;K3; 1 BHeKOpHEBOH MOJKOPMKH pacTeHU MUKPOYA0OpEHUSAMU
Hosanon ®omnuap 1 kr/ra B ¢aze 5—6 nap nuctbeB — 3,35 1/ra, 3,41 1/ra, 3,15 1/ra u 1406 xr/ra,
1446 xr/ra, 1356 xr/ra coorBercTBeHHO. [lomyueHHBIE pe3ynbTaThl Jal0T BO3MOXKHOCTb
MIPOU3BOJIUTENIO ONPENENSITh arpOTEXHUYECKUE MEPONPUATHS, CIIOCOOCTBYIOIIME MOBBIILIEHUIO
TOJIBKO YPO’KalHOCTH ITOJICOJIHEYHHKA, HO M BBIX0J1a Macila C €AUHUIIBI [IJIOLIa/IH.

Kniouesvie cnoea: nooconrneunux, 2ubpud, mMunepaibHvle YO0OpeHus, MUuKpoyoobperus,
VPOUCAUHOCb, COOEPACAHUE MACTA 8 CEMEHAX.
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INFLUENCE OF MACRO- AND MICRO-FERTILIZERS ON BIOMETRY,
PERFORMANCE AND QUALITATY OF SUNFLOWER HYBRIDS

Totskyi V.M., Len A. L.
Poltava State Agricultural Research Station named after N.I. Vavilov of the Institute of Pig
Breeding and Agroindustrial Production of NAAS Ukraine

Sunflower is a crop requiring intensive mineral nutrition, therefore, its cultivation demands
reserves of nutrients in the soil, which can be replenished by applying mineral fertilizers.

Purpose. Our purpose was to study the effects of fertilizers on the growth, development and yield
of sunflower hybrids of different ripeness groups (bred at the Institute of Oil Crops) in the Left-
Bank Forest-Steppe of Ukraine.

Material and methods. The study was conducted at Poltava State Agricultural Research Station
named after N.I. Vavilov in 2019-2020

The study object was processes of the growth and development of sunflower plants and formation
of sunflower seeds depending on farming techniques.

The study subject was sunflower hybrids Ahronomichnyi, Ahent and Serpanok. The following
fertilizers were applied: 1) no fertilizers (control); 2) N3,P3,K3z; 3) N3,P3,Ks, + foliar fertilization
of plants with urea (10 kg/ha) in the phase of 5-6 pairs of leaves; 4) Ns3,P3K3, + foliar
fertilization of plants with microfertilizer Novalon Foliar (1 kg/ha) in the phase of 2—3 pairs of
leaves; 5) N3,P3,K3, + foliar fertilization of plants with microfertilizer Novalon Foliar (1 kg/ha)
in the phase of 5-6 pairs of leaves.

Results and discussion. The results show that mineral macro- and microfertilizers contributed to
more intensive growth and development of plants. Thus, the tallest plants, the largest leaves and
calathidiums, and the highest 1000-seed weight were recorded hybrids Ahronomichnyi, Ahent
and Serpanok with basic mineral fertilizers at a dose of N3,P3,K3, + foliar fertilization with
carbamide (10 kg/ha) or with microfertilizer Novalon Foliar (1 kg/ha).

The maximum yields from hybrids Ahronomichnyi, Ahent and Serpanok were achieved with basic
mineral fertilizers N3,P3,K3; + foliar fertilization with microfertilizer Novalon Foliar (1 kg/ha) —
3.35 t/ha, 3.41 t/ha and 3.15 t/ha respectively. The gain to the control (no fertilizers) was 0.33
t/ha, 0.32 t/ha and 0.22 t/ha, respectively.

Fertilization also affected the oil content in seeds. Mineral fertilizers N3,P3,K3, decreased the oil
content in the hybrid seeds by 1.1-1.7% compared to the ‘no fertilizers’ experiment. However,
fertilization of plants during the growing period with urea or microfertilizer Novalon Foliar in
combination with basic mineral fertilizers N3,P3,K3;, significantly increased the oil content in
seeds.

With the best yields, the highest output of oil from the hybrids was 1,406 kg/ha, 1,446 kg/ha and
1,356 kg/ha, respectively.

Conclusions. Our results mainly confirm the results of other studies. Mineral fertilizers and
microfertilizers promote more intensive growth and development of plants and increase the
yields of sunflower seeds. However, there are some discrepancies in the oil content in seeds.
Some researchers reported that mineral fertilization increased the oil content in seeds compared
to the control (no fertilizers). We found that application of mineral fertilizers at a dose of
N3,P3K3, caused a decrease in the oil content in seeds, and only supplementary foliar
fertilization with urea or microfertilizers increased this indicator.

Key words: sunflower, hybrid, mineral fertilizer, microfertilizers, productivity, oil content.
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