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PRODUCTIVITY OF CORN HYBRIDS OF DIFFERENT FAO GROUPS
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Aim. Identify efficient microfertilizers and growth stimulants considering biological features of new corn
hybrids of different FAO groups under irrigation conditions in the South of Ukraine and trace their impact on
grain productivity of the plants. Methods. The field method — to study the interaction of the research object
with experimental factors of the natural environment, to register the yield and evaluate the biometrical indices;
the laboratory method — to measure soil moisture, grain moisture content and grain quality indices; the statis-
tical method — to evaluate the reliability of the obtained results; the calculation methods — for economic and
energetic assessment of the growing techniques used. Results. The paper defines the impact of microfertilizers
and growth stimulants on the yield and grain quality of the corn hybrids of different maturity groups and on
the economic efficiency of growing them. Conclusions. Under irrigation conditions of the Southern Steppe of
Ukraine it is recommended that the following hybrids should be grown in dark-chestnut soils: early maturity
DN Pyvykha, medium-early Skadovskyi, medium maturity Kakhovskyi and medium-late Arabat, using the
growth stimulants — treating the seeds with Sezam-Nano and fertilizing with Grainactive at the stage of 7-8
leaves.
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INTRODUCTION

Corn is one of the most productive cereals of the
universal purpose, the yield rate of which exceeds
that of many crops in conditions of adequate mois-
ture supply. At the same time it is characterized
by rather high drought resistance and on condi-
tion of the optimization of the main agrotechnical
measures it is capable of forming stable producti-
vity even without any irrigation. The most efficient
agents, influencing the rate of grain productivity
of corn, are its hybrid content, the application of
irrigation, mineral fertilizers, microfertilizers and
growth stimulants [1-3].

Due to the necessity of improving technological
ways of cultivating corn hybrids and determining
the adaptiveness of certain genotypes to soil-ecolo-
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gical and technological conditions of cultivation in
the south of Ukraine, the comparative studies with
eight new corn hybrids were carried out both with
and without irrigation. When hybrids were grown
under irrigation conditions, the scheme of the ex-
periment involved the application of microfertilizers
and growth stimulants, as their application is known
to be one of the most important ways of increasing
the yield by 15-20 % and improving the quality of
products [4-6].

The aim of the work was to determine efficient mi-
crofertilizers and growth stimulants taking into consi-
deration biological specificities of new maize hybrids
of different FAO groups under irrigation conditions in
the south of Ukraine and to trace their impact on the
formation of grain productivity of plants.
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MATERIALS AND METHODS

The following methods were used: the field met-
hod — to analyze the interaction of the investigated
object and both experimental and environmental fac-
tors with further registration of the yield volume and
biometric measurements; the laboratory method — to
determine soil humidity, humidity content in grain
and quality indices of grain; the statistical method —
to estimate the reliability of the results obtained; and
the computational method — in economic and ener-
getic estimation of the employed cultivation tech-
niques.

The studies were carried out in 2013-2015 on the
experimental field of the Institute of Irrigated Agricul-
ture NAAS of Ukraine, located in the south of Ukraine
in the zone of the Ingulets irrigated area. The soil of
the experimental plot is dark-chestnut, medium loam,
weakly alkaline, the water table is deep.

It was a double-factor experiment: factor A — corn
hybrids, different by FAO groups (DN Pyvykha,
Tendra, Baturyn 287 MB, Skadovskyi, Zbruch, Kak-
hovskyi, DN Hetera, Arabat); factor B — microfertil-
izers and growth stimulants (no treatment; Sezam-Na-
no — seed treatment; Sezam-Nano — seed treatment +
foliage sprinkling of HUMIN PLUS in the phase of 7—8
leaves; Sezam-Nano — seed treatment + foliage sprin-
kling with Grainactive-C in the phase of 7—8 leaves;
HUMIN PLUS — seed treatment + foliage sprinkling in
the phase of 7—8 leaves; Nanomix — seed treatment +
+ foliage sprinkling in the phase of 7—8 leaves). The
experiments were repeated four times with the location
of variants by the method of randomized split plots.
The area of the plot for sowing was 70 sq.m., the area
for registration — 50 sq.m.

The abovementioned corn hybrids were grown for
grain. The agrotechnology of cultivating corn, used in
the experiments, was common for the southern zone of
Ukraine, except for the investigated factors. Soy was
the precursor plant. The irrigation was performed by
the sprinkler method.

According to the scheme of the experiment, prior
to sowing the seeds were treated with the solutions of
preparations and sprinkled during the vegetation period
in the phase of 7-8 leaves.

Mineral fertilizers were introduced in the estimated
dose for pre-sowing cultivation. The dose was deter-
mined using the method of optimal parameters ac-
cording to the difference between the yield removal
and the actual content of nutrients in soil. Depend-
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In optimal terms corn hybrids were sown in the first
decade of May when the soil temperature at the depth
of sowing the seeds was 12—14 °C.

The sowing, carrying out of the experiments, selec-
tion of soil and plant samples, their preparation for the
analysis were conducted according to the methodologi-
cal instructions for the experiment.

RESULTS AND DISCUSSION

Corn belongs to drought-resistant crops (mesophy-
tes). However, the deficiency of moisture in the soil
is a serious factor, limiting the obtaining of high yield
of maize grain. The extreme weather conditions, fre-
quently observed in the Southern Steppe of Ukraine
(hot dry winds, high temperature, deficiency of produc-
tive moisture) have negative impact on the growth and
development of these plants and decrease the efficiency
of the fertilizers introduced.

In our experiments the plantings of corn were irri-
gated by vegetative watering, keeping the humidity at
the level of 75 % from the least moisture-retention ca-
pacity in the soil layer of 0—70 cm.

The efficiency of introducing energy- and re-
source-keeping technologies in the sphere of agro-
industrial complex is greatly dependent on such an
important factor as microfertilizers and plant growth
stimulants, containing relevant microelements, phy-
tohormones and growth activators. Their application
allows decreasing the application of chemical prepa-
rations, in particular, plant protectors, enhancing the
efficiency of a number of technological operations,
improving the resistance of plants to unfavorable
environmental factors and the activity of pathogens,
enhancing both quantity and quality characteristics
of the products [8].

The application of microfertilizers and growth stim-
ulants on the fields of corn in 2013-2015 had posi-
tive impact on the growth and development of plants
and, as a result, on the yield formation. For instance,
regardless of the terms of hybrid maturity during the
years of studies the introduction of microfertilizers
and growth stimulants increased the grain yield of
corn hybrids by 0.38-1.26 t/ha on average with the
performance gain of 3.8-10.04 % (Table 1, 2). This
may be explained by complete or partial provision of
plants with required microelements and growth-stim-
ulating substances with their distribution during crop
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vegetation, especially in the critical periods of plant
development.

The data, presented in Tables 1 and 2, testify to
the tendency of grain yield gain for all the groups
of maturity of corn hybrids depending on the ap-
plication of microfertilizers and growth stimulants.

The yield of corn grain under irrigation conditions
without any treatment with preparations fluctuated
in the range of 9.57-12.54 t/ha on average for all the
groups of hybrid maturity in 2013-2015. The high-
est yield (13.8 t/ha) for the years of studies under ir-
rigation conditions was demonstrated by medium-late
Arabat hybrid with the complex application of growth
stimulants — seed treatment with Sezam-Nano and fer-
tilizing corn plants with Grainactive-C in the phase of
7-8 leaves which is exceeding the control by 1.26 t/ha.

A similar regularity was found for other hybrids as
well. Due to such treatment the yield gain of hybrids
was 0.94-1.26 t/ha on average. It is noteworthy that the
most evident response to the application of microferti-
lizers and growth stimulants under irrigation conditions
was determined for medium maturity and medium-late
hybrids.

The results of the studies in 2013-2015 demon-
strate that higher yield stability (both actual and po-
tential) under irrigation conditions was determined
for hybrids of medium maturity and medium-late
groups. The rate of yield drop depending on the
biotype was found to be minimal for the investigat-
ed hybrids, FAO 310-430, which testifies to some
advantages of the stability of high yield of medi-
um maturity and medium-late hybrids compared to

Table 1. The yield of corn hybrid grain, FAO 180-290, depending on microfertilizers and growth stimulants, t/ha

Hybrid (A) Treatment with the preparation (B) 2013 2014 2015 Average
DN Pyvykha (FAO 180) 1. No treatment 10.28 9.98 9.68 9.98
2. Sezam-Nano 10.96 10.68 10.31 10.65
3. Sezam-Nano +HUMIN PLUS 10.98 10.76 10.33 10.69
4. Sezam-Nano + Grainactive-C 11.18 10.98 10.51 10.89
5. HUMIN PLUS 10.82 10.74 10.27 10.61
6. Nanomix 11.11 10.93 10.39 10.81
Tendra (FAO 190) 1. No treatment 9.91 9.57 9.23 9.57
2. Sezam-Nano 10.52 10.22 9.71 10.15
3. Sezam-Nano +HUMIN PLUS 10.59 10.27 9.77 10.21
4. Sezam-Nano + Grainactive-C 10.89 10.47 9.96 10.44
5. HUMIN PLUS 10.47 10.19 9.67 10.11
6. Nanomix 10.81 10.47 9.86 10.38
Baturyn 287 MB (FAO 240) | 1. No treatment 10.45 10.25 10.05 10.25
2. Sezam-Nano 11.14 10.96 10.60 10.90
3. Sezam-Nano +HUMIN PLUS 11.25 11.01 10.65 10.97
4. Sezam-Nano + Grainactive-C 11.51 11.17 10.95 11.21
5. HUMIN PLUS 11.15 10.81 10.50 10.82
6. Nanomix 11.43 11.07 10.80 11.10
1. No treatment 10.88 10.56 10.30 10.58
Skadovskyi (FAO 290) 2. Sezam-Nano 11.55 11.33 10.93 11.27
3. Sezam-Nano + HUMIN PLUS 11.68 11.40 10.97 11.35
4. Sezam-Nano + Grainactive-C 11.87 11.63 11.21 11.57
5. HUMIN PLUS 11.59 11.35 10.90 11.28
6. Nanomix 11.80 11.58 11.09 11.49
HIP , t/ha A= 0.33 0.41 0.37 -
B= 0.18 0.24 0.22 -
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early-maturity corn hybrids under irrigation con-
ditions.

The economic efficiency of the applied technology
elements was determined with the purpose of objec-
tive substantiation of the most rational combination
of measures in agriculture, namely hybrids of dif-
ferent maturity groups, microfertilizers and growth
stimulants along with the use of scheduled cost of
material and technical resources for the cultivation
of corn for grain under irrigation conditions. The
general norms of performance, prices for manual
and automated labor were accepted pursuant to the
recommended production standards [9]. Grain was
used in the calculations as the main kind of products
while determining the cost of gross production from
1 ha. It was determined that the cost of the prod-

ucts obtained while cultivating corn changes with
the regularity, observed for the culture productivity
(Table 3).

The estimation of economic efficiency revealed that
in case of cultivating the investigated hybrids without
growth stimulants and microfertilizers the production
costs were 0.8-1.7 % less compared to the ones, in-
curred with the introduction of the mentioned factor to
technological ways of corn cultivation. The maximal
costs (21,575-21,741 hryvnia/ha) were determined for
the application of HUMIN PLUS preparation to medi-
um-maturity and medium-late hybrids.

The highest net profit in the experiment was provided
by medium-late hybrid Arabat, regardless of growth
stimulants and microfertilizers. It was maximal for hy-

Table 2. The yield of corn hybrid grain, FAO 310430, depending on microfertilizers and growth stimulants, t/ha

Hybrid (A) Processing with the preparation (B) 2013 2014 2015 Average
Zbruch (FAO 310) 1. No treatment 11.32 11.10 10.82 11.08
2. Sezam-Nano 12.09 11.85 11.37 11.77
3. Sezam-Nano + HUMIN PLUS 12.11 11.93 11.45 11.83
4. Sezam-Nano + Grainactive-C 12.60 12.32 11.68 12.20
5. HUMIN PLUS 12.03 11.77 11.36 11.72
6. Nanomix 12.50 12.16 11.49 12.05
Kakhovskyi (FAO 380) 1. No treatment 11.61 11.29 11.06 11.32
2. Sezam-Nano 12.36 12.12 11.61 12.03
3. Sezam-Nano + HUMIN PLUS 12.40 12.16 11.68 12.08
4. Sezam-Nano + Grainactive-C 12.86 12.60 11.95 12.47
5. HUMIN PLUS 12.26 12.00 11.50 11.92
6. Nanomix 12.78 12.42 11.79 12.33
DN Hetera (FAO 420) 1. No treatment 12.21 11.95 11.66 11.94
2. Sezam-Nano 13.08 12.80 12.28 12.72
3. Sezam-Nano + HUMIN PLUS 13.12 12.86 12.36 12.78
4. Sezam-Nano + Grainactive-C 13.52 13.24 12.69 13.15
5. HUMIN PLUS 12.98 12.72 12.07 12.59
6. Nanomix 13.44 13.16 12.46 13.02
Arabat (FAO 430) 1. No treatment 12.74 12.52 12.36 12.54
2. Sezam-Nano 13.67 13.41 13.06 13.38
3. Sezam-Nano + HUMIN PLUS 13.69 13.49 13.11 13.43
4. Sezam-Nano + Grainactive-C 14.17 13.83 13.40 13.80
5. HUMIN PLUS 13.51 13.27 12.88 13.22
6. Nanomix 14.10 13.72 13.31 13.71
HIP , t/ha A= 0.33 0.41 0.37 -
B= 0.18 0.24 0.22 —
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Table 3. The economic efficiency of growing corn hybrids, FAO 180—430, depending on microfertilizers and growth

stimulants in 2015

Hybrid maturity . Treatment' Yield, procgjzt?gn Net profit, Profitability,
group (A) with the preparation (B) tons/ha UAH/ha ’ UAH/ha %
FAO 180190 1. No treatment 9.23 27690 7042 34.1
2. Sezam-Nano 9.71 29130 8297 39.8
3. Sezam-Nano + HUMIN PLUS 9.77 29310 8415 40.3
4. Sezam-Nano + Grainactive-C 9.96 29880 8961 42.8
5. HUMIN PLUS 9.67 29010 8199 39.4
6. Nanomix 9.86 29580 8692 41.6
FAO 240-290 1. No treatment 10.45 31350 10638 51.4
2. Sezam-Nano 11.14 33420 12523 59.9
3. Sezam-Nano + HUMIN PLUS 11.25 33750 12791 61.0
4. Sezam-Nano + Grainactive-C 11.51 34530 13547 64.6
5. HUMIN PLUS 11.15 33450 12575 60.2
6. Nanomix 11.43 34290 13338 63.7
FAO 310-380 1. No treatment 11.32 33960 12548 58.6
2. Sezam-Nano 12.09 36270 14673 67.9
3. Sezam-Nano + HUMIN PLUS 12.11 36330 14671 67.7
4. Sezam-Nano + Grainactive-C 12.60 37800 16017 73.5
5. HUMIN PLUS 12.03 36090 14515 67.3
6. Nanomix 12.50 37500 15848 73.2
FAO 400430 1. No treatment 12.36 37080 15502 71.8
2. Sezam-Nano 13.06 39180 17417 80.0
3. Sezam-Nano + HUMIN PLUS 13.11 39330 17505 80.2
4. Sezam-Nano + Grainactive-C 13.40 40200 18351 84.0
5. HUMIN PLUS 12.88 38640 16899 77.7
6. Nanomix 13.31 39930 18112 83.0

brids in case of using growth stimulants Sezam-Nano
and Grainactive-C (Table 3).

Compared to the variants with no treatment, growth
stimulants and microfertilizers increased the net profit
for hybrids by 1.7-12.2 % on average.

In 2015 the highest profit level (18.351 UAH/ha) and
the profitability of 84 % was obtained on the fields of
hybrid Arabat on conditions of seed treatment with the
growth stimulant Sezam-Nano and in the phase of 7-8
leaves — with Grainactive-C, which is 12.2 % higher
than untreated variants. High profit was also provided
by hybrids DN Hetera and Kakhovskyi.

Quite a different situation was observed while deter-
mining the profitability level of cultivating corn hybrids.
In 2015 it was found to be in the range of 34.1-71.8 %
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for all the hybrids without the use of growth stimulants
and microfertilizers. When treating with preparations,
the profitability level increased and was 35.9-84.0 %
on average by the variants of treatments. It should be
noted that it was considerably higher when growing corn
hybrids with longer vegetation period, and the cost of
growing a unit of production was decreased.

CONCLUSIONS

To obtain corn grain yield at the level of 10-14 t/
ha under irrigation conditions on dark-chestnut soil in
the south of Ukraine the corn hybrids of medium ma-
turity and medium-late groups Zbruch, Kakhovskyi,
DN Hetera, Arabat are recommended to grow with
application of innovation growth stimulants and mi-
crofertilizers.
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IponykTuBHicTh riopuais kykypynsu pizaux rpyn ®AQO
3aJIe2KHO BiJf MiKpOZOOPHB Ta CTUMYJISITOPIB POCTY 32
YMOB 3pOllIeHHs HA MiBAHI YKpaiHu

1O. O. JlaBpunenko, P. A. Boxerosa, O. A. T'ox
e-mail: izz.ua@ukr.net

IHcTuTyT 3pomryBanoro 3emiepooctsa HAAH VYkpainu
Cen. HagmainpsiaCchKe, XepcoH, YkpaiHa, 73483

Meta. BcranoButu edexTHBHI MiKpomoOpuBa i CTHUMYIIsi-
TOPH POCTY 3 ypaxyBaHHSIM OIOJOTiYHHUX OCOOIMBOCTEH
HOBUX TiOpuiB KyKypya3u pizHux rpyn ®PAO 3a ymoB
3pOlICHHS MIBAHA YKpaiHW Ta TPOCTEKUTU IXHIM BIUIMB
Ha (opMyBaHHS 3€pPHOBOI MPOJAYKTHBHOCTI POCIIHH.
Metonu. /[isi BUBUCHHS B3aeMOIil 00 €KTa JOCTIIKCHD 3
eKCIIEPUMEHTAILHUMH (haKTOpaMu 1 YMHHUKAMH MPUPOJ-
HOTO CEpellOBUINA BUKOPUCTAHO IOJbOBUH METOJ, SIKUii
nepeadayae peecTpariro 00CIry BPOXKAK Ta BUMIPHOBAHHS
0iOMETpUYHMX [TOKAa3HUKIB; JJIsi BHU3HAYEHHS BOJIOTOCTI
I'PYHTY, BMICTY BOJIOTH B 3€pHI Ta ITOKa3HHUKIB SKOCTI 3ep-
Ha 3acCTOCOBAaHO JIA0OPAaTOPHMH METON, a TaKOXK CTaTHC-
TUYHUHA — JUIS OLIHIOBaHHS JIOCTOBIPHOCTI OTPUMaHUX pe-
3yJbTaTIB 1 PO3PaXyHKOBHH — IUISi €KOHOMIYHOI Ta eHep-
TeTHYHOI OLIHKM 3aCTOCOBAHMX INPHHOMIB BHPOLIYBaHHS.
Pe3ysnbraTu. BeranosieHo BIUIMB MIKpOmoOpHB 1 cTUMY-
JATOpPIB pOCTy Ha (OPMYBaHHS BPOXKAWHOCTI 1 SKOCTI
3epHa TiOpWAIB KyKYpyA3HW pPIi3HHX TpyN CTHIVIOCTI, a Ta-
KO)K Ha €KOHOMIYHY €(DEeKTHBHICTH TXHHOTO BHPOIIYBaHHS.
BucnoBku. 3a ymoB 3pomeHss [liBnennoro Cremy Vk-
pailHM Ha TEMHO-KAaIITAHOBUX IPYHTaX sl OTPUMAHHS
BpokaiiHOcTi 10—14 T/ra i peHTaOeNBbHOCTI BHPOOHHIITBA
50—-84 % pexoMeHIyeThCs BHKOPHCTOBYBaTH Taki Ti0-
punu: parmapocturnid JJH IMuBmxa, cepennpopanniii Cka-
JOBCHKHH, cepeqHbOCTUIITHI KaxoBCHKHMIA 1 CepemHBOI3-
Hill Apabar. BupouryBaHHsS MOBHHHO CYHPOBOIKYBAaTHCS
KOMIDIEKCHIUM 3aCTOCYBaHHSIM CTHMYIISITOPIB pocTy (00po0-
koro HaciHHs «Cu3am-HaHo» Ta mipKuBIeHHIM y dasi 7—8
JUCTKIB KyKypym3u «I periHakTHB-C»).
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Kurouosi cioBa: ribpuan kykypynsu, rpynu ®AO, mikpo-
J00pHBa 1 CTUMYJSITOPH POCTY, 3POLICHHS, BPOXaHHICTh
3epHa, eKOHOMIYHa €(DEKTHBHICTb.
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