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BIOMETRIC INDICATORS OF LINES - PARENTS OF MAIZE HYBRIDS OF DIFFERENT
FAO GROUPS DEPENDING ON BIOLOGICAL TREATMENT ON IRRIGATION

Marchenko T., Vozhegova R., Lavrynenko Y., Zabara P.
Institute of Irrigated Agriculture of the National Academy of Agrarian Sciences, Ukraine

Biometric indicators and seed yields of parents of modern domestic maize hybrids of different
ripeness grown at various plant densities on drip irrigation in the Southern Steppe and treated with
biologicals have been determined. The relationships between the plant height and the attachment
height of the upper (productive) cob with the seed yields in the lines -parents of hybrids have been
established. The study has shown that treatment of maize plants with biologicals positively affected
the plant height, attachment height of the upper cob and yield in the parents of maize hybrids.
Early-ripening line DK 281 (FAO 190) gave the maximum yield at a plant density of 90,000
plants/ha and Helafit combi treatment - 3.65 t/ha. Mid-early line DK 247 (FAO 290) gave the
maximum yield at a density of 80,000 plants/ha and Helafit combi treatment - 4.65 t/ha. Mid-late
lines DK 445 and DK 411 gave the maximum yields at a density of 70,000 plants/ha and Helafit
combi treatment - 6.30 t/ha and 4.65 t/ha, respectively.
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Introduction. In modern technologies for maize growing, environmentally friendly elements
based on the use of biological agents are becoming increasingly important. Application of high
doses of mineral fertilizers and chemical plant protectors without sufficient scientific justification
and in violation of an application technology can have very dangerous consequences to the
environment. Modern biologicals can be an alternative to high doses of mineral fertilizers.
Biologicals, when used in modern technologies, are important for agricultural crop yields [1, 2].

Literature review and problem articulation. Industrial-scale cultivation of new hybrids
with high performance potential is a guarantee of the grain production stabilization in Ukraine. It is
known that it is possible to increase maize grain yields by >50% due to heterosis [3—5]. The
creation of intensive high-yielding hybrids is an important avenue of domestic breeders’ work [6].
To fulfill the performance potential of a hybrid or a parent, one has to artificially create certain
growing conditions through agronomic measures, taking into account the demands of plants to
environmental factors in general [7]. Given that recently the quantitative and qualitative assortment
of maize hybrids included in the Register of Plant Varieties of Ukraine has expanded significantly,
it is necessary to improve both individual technological elements and the whole technologies for
growing hybrid parents to provide the required numbers of seeds for hybridization. The plant
density plays an important role in the complex of agrotechnical measures for maize growing, on
which the seed yield depends. A considerable yield can be harvested due to high individual
performance and the maximum allowable density of plants in a particular site of cultivation.
Depending on agroecological conditions, individual morphobiological features of hybrids, water
supply, nutrition and other factors, the optimal number of maize plants in the fields varies 40,000/ha
for late-ripening forms to >100,000/ha for early-ripening ones. Thickening or thinning causes
changes in temperature, water, heat, and light modes in the fields [8]. Maize is characterized by
slow initial growth, poorly developed root system and low water consumption coefficient during the
early stages of the growing period. It is during this period it hardly responds to thickening or
thinning. During the subsequent stages of ontogenesis, the plant density significantly affects the
growth, development and performance of maize plants [9]. The maize plant height is an important
biometric features, which can be used to determine the response of plants to changes in their
growing conditions, which in turn are formed under the influence of a growing technology and
environmental factors. The plant height gain clearly reflects the endogenous processes occurring in
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plants. One can conclude about the effect of one or another factor on plants from the height gain
[10, 11].

Further improvement of maize cultivation technologies is possible via introduction of new
high-yielding hybrids of different ripeness groups and refinement of existing agronomic measures
aimed at fulfilling the genetic potential of heterosis forms in relation to a specific soil-climatic zone
[12]. Hybrids of a certain biotype respond differently to environmental conditions changing under
the influence of hydrothermal parameters and phytoclimate of the fileds, which in turn are
determined by technological measures of maize cultivation - sowing timeframe and plant density
[13].

It is known that the suitability for mechanized harvesting depends on the following
morphological features of maize: the plant height and the attachment height of cobs [14]. For
mechanized cultivating and harvesting maize hybrids, the attachment height of cobs is of the utmost
importance. This feature is determined by biological characteristics of plants and growing
conditions. When maize is harvested mechanizedly, even arrangement of cobs at an optimal height
is important, because a low attachment of cobs (30-50 cm) leads to considerable losses of grain
during mechanized harvesting (15-20% or more), but a attachment of cobs (above 110 cm) is also
undesirable due to increased harvesting costs [15, 16]. Several researchers reported that the
attachment height of cobs was genetically determined and significantly influenced by elements of
agricultural technologies and environmental conditions. There are publications that the attachment
height of cobs closely and positively correlates with the plant height [17, 18]. The plant height and
attachment height of cobs in maize are integral biological features of hybrids and are always in
certain proportions with other morphological features that are intrinsic to a certain ripeness group of
hybrids. They are determining indicators of the plant response to growing conditions [19]. These
features affect the quality and speed of harvesting, energy consumption and quality indicators of
grain and seeds [20].

Purpose and objectives. Our purpose was to determine biometric indicators and seed yields
of parents of modern domestic maize hybrids belonging to different ripeness groups, grown at
various plant densities on drip irrigation in the Southern Steppe and treated with biologicals; to
evaluate the relationships between the plant height and the attachment height of the upper
(productive) cob with the seed yield in the lines - parents of hybrids.

Materials and methods. The study was conducted in the experimental field the Institute of
Irrigated Agriculture of NAAS located in the area of Inhuletkyi irrigation system in 2018-2020.
The soil in the experimental site is dark-chestnut, medium loamy, slightly alkalinized, with deep
groundwater levels.

The design of a three-factor experiment was randomized split blocks, in quadruplicate. The
sown plot area was 30.0 m?; the record area was 20.0 m”.

Factor A — lines-parents of different ripeness groups: DK 445 (parent of hybrids Arabat, Vira,
Hileia), DK 411 (parent of hybrids Chonhar, Lamasan), DK 281 (parent of hybrid Stepovyi), and
DK 247 (parent of hybrid Skadovskyi). Factor B — plant density of the parents (70,000, 80,000 and
90,000 plants/ha). Factor C — treatment of the parents with biologicals: Bio-gel and Helafit combi,
which are in the Permitted Pesticide Register.

The farming techniques and study methods are conventional for irrigation, except for the
factors under investigation. Drip irrigation was used, with the pre-irrigation water content of 80% of
the minimum moisture-holding capacity in the 0-50 cm soil layer [21, 22].

Helafit combi: bioagent; main active ingredients: trace elements, ions of biogenic metals, free
amine acid, humates, fatty acids, fatty acid esters, polysaccharides, steroid glucosides, vitamins, 3-
indoleacetic acid, epibrassinolide, zeatin, alginic acid, andhydroxycinnamic acid. It is applied in 2
steps: during the ‘7-8 leaves’ phase and paniculation.

Bio-gel: organic fertilizer; main active ingredients: nitrogen, amino acids (threonine),
phosphorus oxide, potassium oxide, manganese, zinc, molybdenum, copper, cobalt, saprophytic
microorganisms. Seeds were treated at a dose of 2 L/t, and plants were sprayed at a dose of 1.5 L/ha
during the ‘7-8 leaves’ phase.

Results and discussion. The plant height of parents of hybrids in maize depending on plant
density and treatment is of great utilitarian importance in combination with seed yield. The optimal
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biometric parameters of the maize lines were determined for individual FAO groups.
Analysis of the data in Table 1 shows that plant height varied depending on the genotype of a
parent, plant density and treatment with the biologicals.

Table 1
Plant height in the parents of maize hybrids depending on plant density and treatment with
the biologicals, cm, (2018-2020 average)

parant Plant height, Blolo(gffca}[lo‘;reéaatment Factor average
¢ A plants/ha
(factor A) (factor B) Control (no Bio-gel Helaﬁ't A B
treatment) combi
DK 281 70,000 186.2 187.5 188.3 187.6
(FAO 190) 80,000 186.9 188.6 189.3 189.8  188.0
90,000 192.5 193.3 195.7 193.8
Mean 188.5 189.8 191.1
DK 247 70,000 207.8 208.6 210.7 209.0
(FAO 290) 80,000 211.8 213.5 216.2 213.3 2138
90,000 215.2 217.3 218.8 217.1
Mean 211.6 213.1 215.2
DK 411 70,000 176.3 178.5 179.3 178.0
(FAO 420) 80,000 182.6 183.4 185.8 183.2 183.9
90,000 186.9 187.7 188.5 187.7
Mean 181.9 183.2 184.5
70,000 185.5 187.3 188.8 187.2
(Fi%4j250) 80,000 188.1 1904 1913  189.5  189.9
90,000 190.7 192.8 194.3 192.6
Mean 188.1 190.2 191.5
Factor € 192.5 1941 1956
average
Significance of differences
LDSys, t/ha A=1.52-1.73; B=1.06-1.39; C=1.27-1.45

The study revealed that the most intense linear growth processes in maize plants occurred
before the anthesis. During the anthesis, there was a significant increase in the plant height,
depending on the experimental variant. The plant height of the parents of different ripeness groups
ranged 176.3 to 215.2 c¢cm in the control.

The ripeness group of the parents was shown to have no effect on the plant height at different
stages of their growth and development. On average, midd-early line DK 247 (FAO 290) was the
tallest (213.3 cm), while mid-late lines DK 411 and DK 445 (FAO 420) were the lowest (183.2 and
189.5 cm, respectively). The plant height in the lines - parent depended rather on the genotype than
on the FAO group.

The plant height varied depending on the plant density. The obtained data allowed us to
identify some peculiarities of the response of the maize lines to the plant density. The plants were
tallest during the anthesis in the maximally thickenined plots. Reduction in the plant density led to a
decrease in the plant height. This pattern was observed in all the lines. The linear growth in the
thickened plots was boosted due to the aggravation of competitive relations between plants in the
agrocenosis with sufficient moisture. The DK 281 plants became 2.3% taller with increasing the
density from 70,000 to 90,000 plants/ha; in DK247 plants — 4.9% taller, DK 411 plants — 4.9%
taller; DK 445 plants — 3.1% taller.

Treatment of maize plants with biologicals had a positive effect on the height of the parent
during stages of development. Helafit forte had the greatest effect on growth processes, since it
increased the plant height by 1.9-3.8 cm compared to the control. Bio-gel, on average, had a
minimal effect on growth processes (an increase by 0.3—2.4 cm).
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The attachment height of the productive (upper) cob is an indicator of the production ease of
lines - parents of maize hybrids, as a low location leads to significant losses upon combine
harvesting. The cob attachment height varied in a fairly wide range - 92.6 to 106.3 cm (Table 2).
The upper cob was attached highest in mid-early line DK 247 and lowest in mid-late line DK 411.
The biologicals increased the cob attachment height by 0.6—1.8 cm.

Like the plant height, the cob attachment height varied: in thickened plots, cobs were higher
on plant stems than in thinned ones. There was a close correlation between the plant height and cob
attachment height (r = 0.862).

Table 2
Attachment height of the productive (upper) cob in the parents of maize hybrids depending
on plant density and treatment with the biologicals, cm, (2018-2020 average)

Plant height, Biological treatment Factor average
Parent (factor C)
plants/ha
(factor A) (factor B) ~ Control (no . Helafit A B
Bio-gel .
treatment) combi
DK 281 70,000 92.6 93.1 94.3 93.3
(FAO 190) 80,000 93.8 94.2 95.1 94.4 94.4
90,000 94.5 95.1 96.7 95.4
Mean 93.6 94.1 95.4
DK 247 70,000 100.1 100.5 101.1 100.6
(FAO 290) 80,000 100.9 101.1 102.2 102.5 101.4
90,000 105.1 105.5 106.3 105.6
Mean 102.0 102.4 103.2
70,000 83.7 84.1 85.9 84.6
(F]?A%441210) 80,000 84.5 85.1 86.3 86.1 853
90,000 87.5 88.3 89.7 88.5
Mean 85.2 85.8 87.3
DK 445 70,000 92.5 943 95.3 94.0
(FAO 420) 80,000 93.8 94.6 95.6 95.2 94.7
90,000 95.9 96.8 97.9 96.9
Mean 94.1 95.2 96.3
Factor C 93.8 94.4 95,6
average
Significance of differences
LDSys, t/ha A=1.52-1.84; B=1.39-1.50; C=0.75-0.81

The ability to evaluate the effects of individual biometric indicators on the seed yields from
maize lines is an important aspect of the experiment. There was no correlation between the plant
height and seed yield in the parental lines (Fig. 1). Thus, during the milky ripeness phase, the
correlation coefficient between the plant height and grain yields from hybrids was 0.021.

This confirms the preliminary conclusion that the the genotype of a parent is the main factor
in for seed yield, and the plant height indirectly affects it through the potential performance of
genotypes.

There was a weak correlation between the cob attachment height and seed yield in the lines (r
=0.155).
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Fig. 1 Polynomial trend line describing the relationship of the plant height and cob
attachment height in the parents of maize hybrids and seed yield, 2018-2020 average.
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The low correlation coefficient indicates the impossibility of visual pre-selections for
performance driven by cob attachment height in the parents.

Analyzing our previous data on the plant and cob attachment heights in maize hybrids, we
can conclude that the opposite pattern was observed for maize hybrids [23]. Hybrids Stepovyi,
Skadovskyi, Arabat, Chongar, Vira, and Hileia (their parents are the studied lines) were found to
have a close direct correlation between the plant height and grain yield. Thus, the correlation
coefficient between the plant height and grain yield in these hybrids was +0.873. The high
correlation coefficient became possible primarily due to the positive effect of the growing period
length on the plant height [24]. However, in the parents of these hybrids, the growing period did not
play a decisive role in the plant height. In these hybrids, there was also a strong correlation between
the cob attachment height and grain yield (r = +0.741). The high correlation coefficient indicates the
possibility of visual pre-selection for performance driven by cob attachment height in maize hybrids
[25]. In maize lines, such visual assessment of performance is not possible.

Hence, the patterns of relationships and variability of the biometric traits in the hybrids and
their parents are opposite on irrigation.

It was found that mid-late line DK 445 gave the highest seed yield of 4.11-6.30 t/ha (parent
of hybrids Vira, Arabat, and Hileia), which was due to the extended growing period and optimized
technology under irrigation (Table 3).

The gain in the seed yield, compared to the untreated control, was significantly influenced by
biologicals - the gain in the seed yield from line DK 445 was 0.14—-0.46 t/ha or +3.2-10.3%.

Helafit combi appears to be the most effective agent. Thus, in the mid-late group of parents,
the highest seed yield was received from Helafit combi-treated line DK 445 (5.62 t/ha; yield
increased by 0.85 t/ha or by 17.8%). Helafit combi -treated line DK 411 gave 4.50 t/ha (yield
increased by 0.36 t/ha or by 8.0%). Helafit combi -treated mid-early line DK 247 gave a slightly
lower yield (4.69 t/ha; yield increased by 0.32 t/ha or by 6.8%). Helafit combi — treated early-
ripening line DK 281 gave 4.05 t/ha (yield increased by 0.29 t/ha or by 7.2%). The Bio-gel-
attributed gain in the yield was significantly lower.
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Table 3
Seed yields from the parents of maize hybrids depending on plant density and treatment with
the biologicals, t/ha, (2018-2020 average)

Plant Biological treatment Factor average
Parent height, (factor C)
(factor A) plants/ha  control (no : Helafit A B
(factor B)  reatment) Bio-gel combi
DK 281 70,000 3.52 3.59 3.83 3.65
(FAO 190) 80,000 3.82 3.92 4.13 3.91 3.96
90,000 3.93 4.14 4.18 4.08
Mean 3.76 3.88 4.05
DK 247 70,000 4.45 4.59 4.76 4.60
(FAO 290) 80,000 4.42 4.65 4.89 4.52 4.65
90,000 4.24 4.25 4.43 4.31
Mean 4.37 4.50 4.69
DK 411 70,000 4.36 4.47 4.59 4.47
(FAO 420) 80,000 4.12 4.28 4.65 4.29 4.35
90,000 3.95 3.99 4.26 4.07
Mean 4.14 4.25 4.50
DK 445 70,000 5.56 5.73 6.30 5.86
(FAO 420) 80,000 4.64 4.85 6.14 5.12 5.21
90,000 4.11 4.35 4.42 4.29
Mean 4.77 4.98 5.62
Factor C average 4.26 4.40 4.72
Significance of differences
LDSys, t/ha A=0.22-0.25; B=0.19-0.21; C=0.12-0.15

The plant density plays an important role in the complex of agrotechnical measures
influencing the yield in maize cultivation. Large yields of line seeds can be produced due to high
individual performance and the maximum allowable density of plants under specific growing
conditions.

On average across the study years, the highest seed yield was given by mid-late line DK445
at a density of 70,000 plants/ha (5.86 t/ha). At 80,000 plants/ha, the yield was 5.21 t/ha, while
thickening to 90,000 plants/ha was associated with a sharp decrease in the yield to 4.29 t/ha. Mid-
late line DK 411 also gave the maximum yield at a density of 70,000 plants/ha (4.47 t/ha). At
90,000 plants/ha, the yield was minimum (4.07 t/ha).

Mid-early line DK 247 gave the maximum yield at a plant density of 80,000 plants/ha. Early-
ripening line DK 281 gave the maximum yield at a density of 90,000 plants/ha.

Analyzing the data, we can conclude that the plant density is closely related to the yield.
Each group of ripeness has its optimal density of plants, and to obtain the maximum seed yield, one
should stick to the optimal nutrition area for one plant. The most productive mid-late parents
respond negatively to thickening.

Conclusions. Treatment of maize plants with biologicals has a positive effect on the plant
height, cob attachment height and yields from the parents of maize hybrids.

Early-ripening line DK 281 (FAO 190) gave the maximum yield at a density of 90,000
plants/ha and treatment with Helafit combi (3.65 t/ha). Mid-early line DK 247 (FAO 290) gave the
maximum Yyield at a density of 80,000 plants/ha and treatment with Helafit combi (4.65 t/ha). Mid-
late lines DK 445 and DK 411 gave the maximum yields at a density of 70,000 plants/ha and
treatment with Helafit combi (6.30 t/ha and 4.65 t/ha, respectively).
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BIOMETPHYHI ITOKA3HHKH JITHIH — FAThKIBCbKHX KOMITOHEHTIB I'IEPH/IIB
KYKYPY/I3U PI3BHUX I'PYII ®AO 34A/IEZKHO B/l ObPOBKH BIOIIPEIIAPATAMMH 3A4
YMOB 3POLLIEHHA

Mapuenko T.1O., Boxxerosa P.A., Jlappunenko }0.0., 3a6apa I1.I1.
Incturyt 3pomyBanoro 3emiepodctsa HAAH, YVkpaina

Merta i 3aaaui gociaigxenns. Metoro nociikeHb O0yj0 BCTAHOBJICHHA 010METPUYHHX MOKA3HHUKIB
Ta ypOKalHOCTI HACIHHS JHINH-0ATHKIBCBKMX KOMITOHEHTIB CYYacCHUX BITUM3HSHHUX TiOpHIiB
KYKYPY/JI34 Pi3HUX TPYII CTUTIIOCTI, 32 PI3HOI T'YCTOTH POCIIMH Ta 00poOITKY OlompemnaparaMu Ha
KpaIIMHHOMY 3pomeHHi B ymoBax IliBaenHoro Cremy. Bu3HaunTH B3a€MO3B’S3KH BUCOTH
POCIIMH Ta BUCOTHU NMPUKPIIUIEHHS BEPXHBOTO (IIPOAYKTUBHOIO) KauaHa 3 YPOXKaiHICTIO HACIHHA
TiHI#-0aThKIBCHKUX KOMITOHEHTIB T10pHIiB.

Marepiaaun ta meroau. JlochipkeHHss npoBoamiIuch npoTsarom 2018-2020 pp. Ha AOCTiTHOMY
noni Incturyry 3pouryBaHoro 3emiuepooctBa HAAH, mo po3sramoBane B 30HiI IHrynenpkoro
3pOILIYBAILHOTO MacuBy. ['pyHT HOCHIAHOI AUISHKH TEMHO-KAIITAaHOBHM CPEeTHHOCYTTTMHKOBUI
CITA0KOCOJIOHITFOBATHUH 3 TITMOOKUM PIBHSM 3aJIsITaHHS ITPYHTOBHX BOJI.

TproxdakTopHMii  TOCHIA 3aKiIagaid  METOJOM  PEHJIOMI30BaHUX  PO3IICIICHUX  OJIOKIB.
JIOCITiIKEHHS TIPOBOIIIIA Yy YOTHPHPA30Biii moBropHOCTi. IlociBHa rmroma mimsHoxk 30,0 M7,
ob6mnikosa — 20,0 M.

dakTop A — pi3HI 3a Tpynmamu CTUTIIOCTI JiHii-OaTtbkiBChKi (opmu: JIK 445 (6arpkiBChbKHiA
KOMITOHEHT riopuaiB Apabar, Bipa, [ines); K 411 (6arbKiBChbKHI KOMIOHEHT TiOpHUIiB
Yonrap, Jlamacan); K 281 (OartbkiBchkuii kommoHeHT TiOpunay Crenosuit); K 247
(6aTpkiBchbKUM KOMIOHEHT Ti0puny CkanoBcbkuit). @akTop B — rycrota pocnuH 6aTbKiBChKUX
kommoHeHTiB 70, 80, 90 Ttuc. mt/ra. Paktop C — 00poOka OATHKIBCBKUX KOMITOHEHTIB
KyKypyA3u OionoriyHumu mpemnaparamu: bio-renb, Xemadit xomb6i, mo 3aHeceHi a0 Peectpy
JIO3BOJICHUX IS BUKOPUCTAHHS TIECTUIHIIB.

Oo6roBopenHsi pe3y/jbraTiB. O0poOKa pociIvH KyKypyA3Hu OiompernaparaMyd MO3UTHUBHO BILTMHYJIA
Ha BUCOTY 0AaThKIBCHKMX KOMITIOHEHTIB 32 OKpeMUMH (pa3amu po3BUTKY. Haitbinpmmii BIUIMB Ha
POCTOBI IIPOIIECH CIIPUYHHSIB Mpenapar Xenadit GopTe, akuil 3a6e3nedyBaB 301IbIIEHHS BUCOTH
pOCIIUH TOpiBHAHO 3 KOHTpojem Ha 1,9-3,8 cm. bio-rens, B cepeaHbOMy 3a JOCIHIZIOM,
MiHIMaJIbHO BIUIMBAB Ha pocToBi mpouecu (npupict 0,3-2,4 cm).

Pannvocturna minig K 281 (DAO 190) makcuManbHy ypoXKalHICTh TTOKa3ana 3a ryctotu 90 tuc.
p./ra 1 00poOku npenaparom Xenadit kom01 — 3,65 1/ra. Cepennvopanss dinis K 247 (PAO
290) makcuManbHy BpOXKalHICTh MoKa3ana 3a ryctotd 80 Tuc. p./ra Ta 0OpoOKHU MpenapaTom
Xemnagit kom61 — 4,65 1/ra. Cepennbonizui minii JAK 445 ta JIK 411 makcuManbHy BpO>KaitHICTb
nokazanu 3a ryctotu 70 THc. p/ra i o0poOku npemaparom Xemnadit kom61 — 6,30 1/ra Ta 4,65 T/ra
BIJITOBIAHO.

BucHoBku. BecraHoBneHo 0ioMeTpHUYHI MOKAa3HUKU Ta YpOXKalHICTh HACIHHS JIIHIM-0aTbKIBCHKUX
KOMITIOHEHTIB CYYaCHUX BITUM3HSHUX TiOpUAIB KYKYPYA3U PI3HUX TPyN CTUIJIOCTI, 3a PI3HOT
TYCTOTH pOCIMH Ta O00poOiTKy OiompenapaTaMM Ha KpalUIMHHOMY 3pOIIEHHI B yMOBax
[TiBgennoro Creny. Bu3HaueHO B3a€MO3B’SI3KM BUCOTHM DPOCIMH Ta BHMCOTH MPUKPIIUICHHS
BEPXHBOTO (MTPOJYKTUBHOTO) KauyaHa 3 YPOXKAMHICTIO HACIHHS JIHIN-0aThKIBCHKUX KOMIIOHCHTIB
riopuuis.

Knrwouoei cnosa: xykypyosza, bamvKiécbKuil KOMIOHEHM, 8UCOMA POCIUHU, BUCOMA 8EPXHLO2O
(NPOOYKMUBHO20 KAYAHA), YPOHCAUHICMb
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BHOMETPHYECKHE ITOKA3ATEJIH THHHUH — POJHTEJIbCKHX KOMIIOHEHTOB
T'HBEPH/IOB KYKYPY3bI PASHBIX I'PYITII ®AO B 3ABUCHMOCTH OT ObPABOTKH
BUOIIPEITAPATAMH B YC/IOBUAX OPOLLIEHUA

Mapuenko T.1O., Boxxerosa P.A., Jlappunenko FO.A., 3ab6apa I1.I1.
Nuctutyt opomaemoro 3emiuenenus HanmonanesHoOM akajeMUH arpapHbIX HayK, Y KpanHa

Hean u 3apaumM uccjie10BaHMs. YCTaHOBJICHHE OMOMETPUYECKUX TOKa3aTesed U ypoxKalHOCTH
CeMSH JIMHUM — pPOAUTEIHCKUX KOMIIOHEHTOB COBPEMEHHBIX OTEYECTBEHHBIX THOPUIIOB
KYKypy3bl pasHBIX TpyII CHEJIOCTH TMpU pa3HOM TycToTe pacTeHuii u o0paboTke
OuomnpenapaTaMy Ha KaneJabHOM opolneHuu B ycioBusax HOxuoi Crenu YKpauHbl. Y CTaHOBUTH
B3aMMOCBS3b BBICOTHI PACTEHUHN U BBICOTHI IPUKPEIICHUS BEPXHETO (MPOJTyKTUBHOTIO) MTOYaTKa C
YPOXKAHHOCTBIO CEMSTH JIMHUHM — POJTUTEIHCKUX KOMIIOHEHTOB THOPHIOB.

Marepuanbl u Metoabl. lMcciaegoBanus npoBoguiau B 2018-2020 rr. Ha ONBITHOM TOJIE
Wucturyra opomaemoro 3emiueanuss HAAH, pacnonoxxeHHoM B 30He MHrynenkoro
OpOILIaeMOr0 MacCUBa.

TpexdakTopHBI OMBIT 3aKIaIbIBAIM METOJIOM PEHIOMH3HPOBAHHBIX DPACHICTIICHHBIX OJIOKOB.
IToBTOpEHME YEeTHIpEXKpATHOE, MO JeassHoK 30,0 M2, yuetHas — 20,0 M.

®dakTop A — pa3HbIe 10 TPYIIaM CIEIIOCTH JUHUU — poauTelbekue kommoneHTol JIK 445, JIK 411,
JAK 281, IK 247. ®aktop B — rycrora pacrenuii poaurenbckux komnoHeHtos 70, 80, 90 Thic.
mt/ra. Pakrop C — 00paboTKa pOAUTEIBCKAX KOMIIOHEHTOB KYKYpy3bl Ouomnpemnaparamu buo-
renb, Xenadhutr koMOHM, BHECEHHBIX B PeecTp pa3peleHHbIX K UCTIOIb30BaHUIO IECTHIIUIOB.

O0cy:xaenmne pesyiabTraToB. OO0paboTka pacTeHUN KyKypy3bl OMOIpernapaTaMH MOJOKUTEIbHO
MOBJIMSAJIA HA BBICOTY POAUTEIBCKUX KOMIOHEHTOB. Hanbonee 3HaunTeIbHBIM ObUIO BIUSHUE HA
pOCTOBBIC TIpOIleCChl Tpernapara Xemagur Gopre, OOCIEUMBAIONMIETO YBEITUYCHHUE BBICOTHI
pacTeHUN B CpaBHEHUM € KOHTposieM Ha 1,9-3,8 cM. buo-renp, B cpeaHeM MO OMbITY,
MUHHMMAJIBHO BIIUSIT HA pOCTOBBIE Tporiecchl (mpupoct 0,3-2,4 cm).

Pannecnenas nunus JIK 281 (PAO 190) makcuManbHyl0 ypoxkaiHOCTb uMena npu rycrore 90 Teic.
p./ra u obpaboTke npemnapatom Xenmaput komoOum — 3,65 1/ra. Cpennepannss ymaus K 247
(DAO 290) mMakcumanbHyI ypoKaiHOCTH (opmupoBana mpu rycrore 80 Toeic. p./ra u
o0OpaboTke Takke Xemadit kom6i — 4,65 1/ra. Cpenneno3aaue auann JK 445 u IK 411 — npu
ryctote 70 Thic. p/ra u Xenadpur komou — 6,30 1/ra 1 4,65 T/Ta COOTBETCTBEHHO.

BbiBoabl. YcTaHOBIIEHBl OMOMETpPUYECKHE T[IOKa3aTed M ypPOXKAWHOCTb CEeMSIH JIMHMM-
POJIUTENBCKIUX KOMIIOHEHTOB COBPEMEHHBIX OTEUECTBEHHBIX TMOPUIOB KYKYPY3bl Pa3iHuHBIX
TpyOn CHEJOCTH HpH Pa3IMyHOW TycTOT€ pacTeHud U o0paboTke OuompenapaTamMu Ha
KaneJlbHOM opomeHun B ycinoBusx FOxHoi Crenu. OnpeneneHbl B3aUMOCBSI3H  BBICOTHI
pacTeHMil M BBICOTHI MPHUKPEIJIEHUS BEPXHEro (IIPOJYKTHMBHOIO) IMOYAaTKA C YPOXKAHMHOCTBHIO
CEMSTH JIMHUN-POAUTETHCKUX KOMIIOHEHTOB THOPHU/IOB.

Knrwouesvie cnosa: Kykypy3a, pooumenbcKuil KOMROHEHM, 6blCOMA PACMeHUs, 6blComa
6epxHe20 (NpoOYKMUEHO20 NOYAMKA), YPOICAUHOCHb

BIOMETRIC INDICATORS OF LINES - PARENTS OF MAIZE HYBRIDS OF DIFFERENT
FAO GROUPS DEPENDING ON BIOLOGICAL TREATMENT ON IRRIGATION

Marchenko T., Vozhegova R., Lavrynenko Y., Zabara P.
Institute of Irrigated Agriculture of the National Academy of Agrarian Sciences, Ukraine

Purpose and objectives. Our purpose was to determine biometric indicators and seed yields of
parents of modern domestic maize hybrids belonging to different ripeness groups, grown at
various plant densities on drip irrigation in the Southern Steppe and treated with biologicals; to
evaluate the relationships between the plant height and the attachment height of the upper
(productive) cob with the seed yield in the lines - parents of hybrids.

Materials and methods. The study was conducted in the experimental field the Institute of
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Irrigated Agriculture of NAAS located in the area of Inhuletkyi irrigation system in 2018-2020.
The soil in the experimental site is dark-chestnut, medium loamy, slightly alkalinized, with deep
groundwater levels.

The design of a three-factor experiment was randomized split blocks, in quadruplicate. The sown
plot area was 30.0 m?; the record area was 20.0 m?.

Factor A — lines-parents of different ripeness groups: DK 445 (parent of hybrids Arabat, Vira,
Hileia), DK 411 (parent of hybrids Chonhar, Lamasan), DK 281 (parent of hybrid Stepovyi), and
DK 247 (parent of hybrid Skadovskyi). Factor B — plant density of the parents (70,000, 80,000
and 90,000 plants/ha). Factor C — treatment of the parents with biologicals: Bio-gel and Helafit
combi, which are in the Permitted Pesticide Register.

Results and discussion. Biometric indicators and seed yield of parental components of modern
domestic maize hybrids of different maturity groups, at different plant densities and treatment
with biological products on drip irrigation in the Southern Steppe have been established. The
relationship between plant height and the height of attachment of the upper (productive) cob with
the seed yield of the lines of the parent components of hybrids was determined. Studies have
shown that treatment of maize plants with biological products has a positive effect on plant
height, height of attachment of the cob and the yield of the parent forms of maize hybrids. Early-
maturing line DK 281 (FAO 190) showed the maximum yield at densities of 90 thousand g/ha
and treatment with the drug Helafit combi — 3.65 t/ha. The middle-early line DK 247 (FAO 290)
showed the maximum yield at densities of 80 thousand g/ha and treatment with Helafit combi —
4.65 t/ha. Mid-late lines DK 445 and DK 411 showed the maximum yield at densities of 70
thousand g/ha and treatment with Helafit combi — 6.30 t/ha and 4.65 t/ha, respectively.

Conclusions. Biometric indicators and seed yields of parents of modern domestic maize hybrids of
different ripeness groups grown at various plant densities on drip irrigation in the Southern
Steppe and treated with biologicals have been determined. The relationships between the plant
height and the attachment height of the upper (productive) cob with the seed yields in the lines -
parents of hybrids have been established.

Key words: maize, parental component, plant height, height of upper (productive cob), yield
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