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EFFECTS OF PLANT GROWTH REGULATORS ON SEED PRODUCTIVITY OF MAIZE
LINES

Kyrychenko V.V., Chernobay L.M., Buriak S.Yu.

Plant Production Institute named after V.Ya. Yuriev of NAAS, Ukraine

Effects of plant growth regulators and methods of their application on morphometric
parameters, duration of phenological phases, anthesis synchrony, pollen formation and viability
of the parents of the 1st generation maize hybrids were studied. As to the biometric parameters in
lines — sterility maintainers, plant growth regulators influenced the plant height in lines
Kharkivska 155 ZM and Kharkivska 164 ZM. Anthesis was highly synchronic in lines
Kharkivska 126 M and Kharkivska 126 ZM as well as in Appetizer-treated lines Kharkivska 215
M and Kharkivska 215 ZM (treatment 2). Plant growth regulators affected the seed productivity
in lines — sterile counterparts in all the experiments. In all the lines - sterility maintainers (except
for line Kharkivska 215 ZM), the effects of plant growth regulators on the seed productivity were
noted in experiments 2 (Appetizer, spraying in the 5th leaf phase) and 3 (Nertus Plants Peg, pre-
sowing seed treatment). It was found that lines with better anthesis synchrony had higher seed
productivity. The best response to growth regulators was recorded in lines Kharkivska 126 M-
ZM and Kharkivska 215 M. Treatment 2 (Appetizer) can be distinguished as the most effective
growth regulator.
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Low seed productivity of maize hybrids’ parents hinders the introduction of promising
hybrids into production. Therefore, development of methods to apply growth regulators as a way
to increase the seed productivity of hybrids’ parents is important for maize seed production.

The widespread introduction of new high-yielding maize hybrids into production requires
consistent seed production of starting parental forms — self-pollinated lines, which, until today,
are characterized by relatively low productivity and significantly respond to changes in growing
conditions [1]. Application of plant growth regulators (PGR), which, according to numerous
scientific and industrial studies, affect the growth, development and performance of plants by
stimulating important physiological processes, is a way to increase the seed productivity and
yield of certified seeds from of maize hybrids’ parents. Application of plant growth regulators or
biostimulants is an important element of environmentally friendly and resource-saving
technologies for growing agricultural different crops, which helps to increase their yields and
quality of products manufactured [2, 3].

Results of studies and industrial trials indicate that application of growth regulators in
cultivation technologies is one of the most affordable and highly profitable agro-measures to
improve the preformance of basic crops and improve their quality [4-8].

For now, a large number of methods and systems for the use of growth regulators have
been developed to improve the performance of commercial maize crops. However, the growth
regulator effectiveness problem in improving the maize seed productivity in the primary seed
production steps as well as in early stages of breeding is not sufficiently addressed.

Heterotic hybrids’ parents are pure self-pollinated lines that are highly homozygous. Since
maize is a cross-pollinated crop, forced self-pollination comes with a price of the inbreeding
depression phenomenon, which is manifested as an integral decline in biological parameters such
as growth, development, viability, and especially seed productivity [9]. Parents’ low seed
productivity hinders the introduction of promising hybrids into production. Therefore,
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development of methods of using growth regulators as a way to improve the seed productivity of
hybrids’ parents is important for maize seed production.

The amount of viable pollen produced by a plant is an indicator that largely determines
the seed productivity of maize hybrids' parents. Hence, the pollen productivity of pollinators is an
important factor in influencing the number of set seeds [10-13]. Because of this, the issue of the
impact of growth regulators on the pollen-forming ability of maize sterility maintainers and
fertility pollen restorers needs in-depth research.

Taking the above-said into account, studying effects of growth regulators on the seed
productivity and sowing characteristics of seeds of female forms and on the pollen-forming
ability of maize hybrids’ parents as well as developing growth regulator application methods in
the primary seed production steps are relevant and important scientific objectives for maize
breeding and seed production.

In 2018-2019, the effects of different treatments on the morphometric parameters,
duration of phenological phases, anthesis synchrony, pollen formation and viability of lines -
maize hybrids’ parents were determined.

Materials and Methods

The effects of plant growth regulators on the sowing characteristics of seeds, seed
productivity and pollen-forming ability of parents, as well as the effect of anthesis synchrony of
tassels and stigmas on the productivity of maize hybrids were investigated.

The experiments were conducted in the crop rotation fields of the Plant Production
Institute named after V.Ya. Yuriev of NAAS in 2018-2019. Seeds of maize lines were sown with
manual planters in six-row plots of 29.4 m’ (arrangement 4Q:273), in four replications.
Phenological observations and biometric measurements were performed on 10 plants in each
replication.

Eight maize lines — hybrids’ parents were taken as the test material: 4 lines — sterile
counterparts (Kharkivska 126 M, Kharkivska 215 M, Kharkivska 164 M, and Kharkivska 155 M)
and 4 lines — sterility maintainers (Kharkivska 126 ZM, Kharkivska 215 ZM, Kharkivska 164
ZM, and Kharkiv 155 ZM).

There were 4 treatments: 1) no treatment (control); 2) Appetizer — spraying in the phase of
4-5 leaves; 3) Nertus Planta Peg — pre-sowing seed treatment; 4) Nertus Planta Peg — pre-sowing
seed treatment + spraying in the phase of 45 leaves.

The stigma viability was determined by sequential removal of plastic bags [14, 15].

Phenological observations were performed visually, taking into account the condition of
plants in a plot and recording the complete (75% of plants) onset of a developmental stage [16].
A system developed at Iowa State University of Science and Technology (Table 1) was used to
identify and designate the stages of development [17].

The plant height and height of cob attachment for 10 plants in each of 4 replications were

measured with a scale stick. The plant height was measured from the end of the lowest internode
to the tassel apex; the height of cob attachment - from the lowest internode to the internode with
the highest cob peduncle [18].
The plant condition during the leaf formation completion and tassel emergence onset was
evaluated by Yu. I. Chirkov’s method [14]. For this, the plant height and the largest diameter of
the plant stem were measured on 10 plants during the leaf formation completion. Using these
data, we estimated the plant weight according to the Table. From the plant weight, the plant
condition was ranked with a five-point scale.

To evaluate the accession performance, the following parameters were recorded:

- The plant number per plot;

- The infertile plant number;

- The number of plants with undeveloped cobs;
- The number of plants with complete cobs.

One average quantitative sample of cobs (10 cobs) was taken and weighed for drying and
analyzing the cob structure [19].
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The water content at harvest and after drying was determined using an IVTs-2
hydrometer.

After drying, the samples of cobs were weighed, and the cob structure was analyzed. Then
the cobs were threshed, and the 1000-kernel weight and the shaft diameter were determined [16].

The cob structure analysis included: the cob length, the diameter in the middle of the cob,
the number of kernel rows and the kernel number per row. To determine the 1000-kernel weight,
two samples of 250 kernels were taken and weighed [16].

Table 1.
System of Identification and Designation of the Developmental Stages
Vegetative stages Reproductive stages
designation characteristic designation characteristic
VE Emergence of shoots from soil R1 (silk) Emergence of 1 or more
stigmas from the cob
\"2! The lowest leaf has a visible R2 (blister) Kernels look like small
collar; this leaf has a rounded blisters  with  clear  fluid
tip, unlike subsequent pointed (endosperm)
leaves
V2 Two lowest leaves have visible R3 (milk) Kernels are yellow with
collars milky white fluid
V(n) “n” leaves have visible collars R4 (dough) Kernel contents are
pasty as starch accumulates
VT The lowest branch of the tassel R5 (dent) Most kernels are dented
is visible due to the starch hardening at the

top of the kernel. As maturity
progresses, the starch hardens
and the milk line moves toward
the cob.

- - R6 (black layer or physiological
maturity) The milk line is no
longer visible; a black layer
forms at the kernel’s attachment,
which signifies the end of dry
matter accumulation.

The suitability of accessions for seed production is determined not only by seed
productivity, 1000-kernel weight and kernel variability, but also by pollen-forming ability. For
this purpose, 10 tassels were taken in each experiment (in three replications), on which the type
of tassel, the tassel length, the number of lateral branches, the number of spikelets and the
number of flowers on the central axis and lateral branches were determined [16].

The viability of stigmas in sterile analogues was determined by T. Sundi’s technique,
which was used to study the effect of simultaneous flowering on the quantity and quality of maize
seeds at the Agricultural Research Institute of the Hungarian Academy of Sciences,
Martonvashar. This technique includes the following: cobs of 25 plants of each sterile analogue
were insulated under plastic bags until the stigma emergence (a typical non-insulated plant was
taken as control); the plastic bags were removed five at a time every 3 days from the day when
the first stigmas had appeared, and the fertilization percentage was calculated for the harvested
cobs [20].

In the laboratory, the experiments were conducted to determine the pollen-forming ability,
as described in [10] and the pollen viability by P.I. Diaconu’s method [19].

The pollen-forming ability of maize lines — sterility maintainers was determined using a
Fuchs-Rosenthal chamber in three replications [10]. This technique consists in calculating pollen
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grains in a Fuchs-Rosenthal chamber. For this purpose, closed flowers were collected from the
middle part of the main axis of the tassel from 5 typical plants one day prior to anthesis. To make
a preparation, 10 anthers were removed from these flowers; they were placed in an Eppendorf
tube; and then a few drops of concentrated sulfuric acid were added to dissolve all biological
residues except pollen grains. For proper dissolution of the anther pieces, the solution was
periodically stirred with a glass rod for 2-3 minutes. Afterwards distilled water was added to the
tube until the total volume of the solution was exactly 1 ml. After thoroughly stirring the resulting
solution, several drops were aspired with an automatic pipette and then placed on the Fuchs-
Rosenthal chamber grid. The number of pollen grains in 5 squares of 1000 x1000 um and a total
volume of 0.2 mm’ was calculated. Thus, the number of pollen grains in the chamber of a total
volume of 1 mm’ (0.2 x 5 = 1) was obtained, and then the number of pollen grains per anther was
calculated by the following formula:

PG =n x 1000/10,

where PG is the number of pollen grains per anther;

n is the number of pollen grains in 1 mm’ of solution, which is multiplied by 1000 to determine
the number of pollen grains in 1 ml;

10 is the number of dissolved anthers in 1 ml of solution.

Having determined the number of pollen grains per anther and the total number of anthers
per tassel, the pollen productivity per plant was calculated by the following formula:
PP =PG x A,
where: PP is the pollen productivity;

PG is the number of pollen grains per anther;
A is the number of anthers per tassel.

The pollen viability was determined for 4 lines — sterility maintainers, 4 treatments in 3
replications by P.I. Diaconu’s method (Z.P. Pausheva, 1980) [19, 21].

The pollen viability is confirmed by active dehydrogenase of the respiratory chain, in the
presence of which a colorless solution of 2,3,5-triphenyltetrazolium chloride is reduced to bright
red formazan. Dead pollen grains remain colorless. Pollen is placed in 1-2 drops of 0.5-0.1%
solution of 2,3,5 triphenyltetrazolium chloride in 1/15 M Sorensen’s phosphate buffer, pH 7.17,
covered with a cover glass and put in a thermostat at 37°C for 20 - 30 minutes. Five viewing
fields in each preparation are microscopically viewed. Red pollen grains are considered to be
viable. For this experiment, 5 tassel fragments (middle part of the central axis of the tassel) were
taken in a plot 1-2 days before flower opening. For each preparation 3 anthers were taken from
each tassel fragment, from 2 flowers.

The laboratory germinability and germination energy of 4 lines — sterility maintainers and
4 sterile analogues were determined by germination method [22]. For this purpose, 4 samples of
50 seeds each were taken and placed in Petri dishes in a thermostat. To interrupt the dormancy of
maize seeds, they were pre-cooled. For this purpose, the seeds sown on a moist substrate were
kept at 5-10°C for 4 days and then returned to normal temperature. The germination energy was
determined 2 days after pre-cooling, and the germinability — after 5 days. This method enabled
determining the percentage of sprouted seeds, which are capable of giving good, proportionally
developed, intact, and healthy (or with slight defects) sprouts under optimal conditions of
germination. Seeds with high germination energy give early and even sprouts.

All mathematical and statistical calculations were performed in Microsoft Office Excel
and Statistica 10 (serial number BXXR502C631824NET3). In addition to standard calculations
of mean, maximum and minimum values, analysis of variance and correlation analysis of data
were performed [10, 23, 24].

Agrotechnics in the experiments was aimed at ensuring optimal conditions for the plant
growth and development and in accordance with conventional zonal recommendations [10, 22].
The crop care consisted of pre-sowing application of herbicide Hortus at a dose of 2 L/ha, 1
interrow cultivation and 2-3 pullings.
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The experimental plots were in the crop rotation fields of the Plant Production Institute
named after V.Ya. Yuriev of NAAS. Four separated six-row plots were seeded by manual semi-
automatic planters on May 8, with a ratio of 49 to 2J4. The plot area for each treatment in 1
replication was 26.46 m’, with a plant density of 60,000 plants/ha and an interrow spacing of 70
cm. The total area of the plots, including 4 treatments in 4 replications, plus 2 rows of headland
was 573.3 m’.

Before sowing, according to the experiment design, the seeds in all the 4 experiments
were dressed with fungicide Insure at a dose of 0.5 L/t, and the seeds in experiments 3 and 4 were
treated with Nertus Planta Peg at a dose of 0.4 L/t (Table 2).

Table 2.
Experiment Design
Treatment Agent and method of application
pre-sowing seed treatment spraying in the phase of 5 leaves

1 Insure, 0.5 L/t (koHTpOIIB) -

Insure, 0.5 L/t Appetizer, 0.5 L/ha
3 Insure, 0.5 L/t + i

Nertus Planta Peg, 0.4 L/t
4 Insure, 0.5 L/t + Nertus Planta Peg, 0.3 L/ha

Nertus Planta Peg, 0.4 L/t

At the beginning of June, depending on the onset of the 5-leaf phase in the plot, spraying
with Nertus Planta Peg and Appetizer was carried out at a dose of 0.3 L/ha and 0.5 L/ha,
respectively.

Spraying was perfoemed with a sprayer at a flow rate of 300 L/ha.

Weather conditions during the study period. The experimental plots were seeded
within the third 10 days of April in 2018 and 2019. The average temperature in April 2018 was
12.4°C, which exceeded the multi-year average by 2.8°C. The April was 12.9 mm (36.3% of the
multi-year average). The May average air temperature was 19.9°C, which was by 3.8°C higher
than the multi-year average, and the May precipitation was 15.9 mm (by 36.8% lower than the
multi-year average). The maximum air temperature reached 26.0°C; the minimum temperasture
dropped to 5.0°C. In 2018, the weather during the spring-summer growing period was arid. Thus,
the rainfall in April — August was 160.1 mm, or 61% lower than the multi-year average. The
average daily temperature exceeded the multi-year average by 2.7°C.

Overall, in 2019 the growing period was characterized by high temperatures and low
relative humidity of air. Thus, the average daily temperatures in April, May, June, August, and
September exceeded the multi-year average by 1.9, 2.3, 4.6, 1.5, 2.8°C, respectively. The average
daily air temperature in July was close to the multi-year average of 21.4 °C.

The rainfall in April exceeded the multi-year average by 9.0 mm, or 25%; in May it was
similar to the multi-year average; and in June, July, August, and September it was significantly
lower than the multi-year average by 48.1, 32.9, 33, 3, and 30.5 mm, respectively, or by 76, 46,
71, and 70%, respectively.

Results and Discussion

Effects of growth regulators on the phenological phases and biometric parameters of
maize hybrids’ parents. Phenological observations. The phenological phases of the plant
development in the maize hybrids’ parents in the 4 experimental plots during the vegetation
periods of 2018-2019 were mostly equable. The phenological phases, which had certain time
differences, are the phases of tassel and stigma flowering. For example, in lines Kharkivska 215
M, Kharkivska 155 M and Kharkivska 164 M, the “complete sprouts” phase was observed on
days 14, 16 and 19 after sowing, respectively. In the control plots, Kharkivska 126 sprouted later:
sprouts emerged 1-2 days later (on days 15-16) than in the plots with treatment 2, 3 and 4 (on
days 14-15). The leaf formation phase was rather equable in all the lines under investigation,
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with the maximum difference of 1 day, depending on the treatment. No effects of growth
regulators during this period were noted. Table 3 shows the duration of the interphase periods in
maize lines — sterile counterparts.

Table 3.
Duration of the Interphase Developmental Periods in Maize Lines — Sterile Counterparts
(days), 2018-2019

Period Kharkivska Kharkivska Kharkivska Kharkivska
126 M 215 M 155 M 164 M
Sowing-sprouts 15 12 14 18
Sprouts-stigma
flowering 59 58 57 59
Stigma flowering —
dent stage 37 40 38 38

The development stage lengths in maize plants somewhat differed between the lines (Fig. 1).
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Fig. 1. Development Dynamics in Maize Lines — Sterile Counterparts, 2018.
* See the stage designations in Table 1.

The growing period was the shortest in lines Kharkivska 155 M and Kharkivska 215 M.
In these lines, all vegetative stages passed almost simultaneously until R2, but they reached the
stage of kernel physiological maturity with several day-difference (26/08/2018-27/08/2018). In
lines Kharkivska 126 and Kharkivska 164 VE-V7 and VT were only simultaneous, the remaining
stages in Kharkivska 164 were longer than those in the other lines, according to its ripeness
group. As a result, line Kharkivska 164 was the last to reach the physiological maturity stage
(R6) — 03/09/2018.

The growth regulators affected the anthesis length.

Biometric parameters of maize hybrids parents. To elucidate the plant growth
regulator influence on the biometric parameters of the parental lines of maize hybrids, the plant
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height and cob attachment height were measured in all the lines, and for the lines — sterile
counterparts, the diameter of the thickest part of the stem was additionally measured for further
determination of the plant weight and overall condition at the tassel emergence end.

In the lines — sterile counterparts, a significant influence of the growth regulators on the
plant weight and condition was observed before the tassel emergence onset (Table 4). Thus, the
overall condition of Kharkivska 126 M plants in the control plot was 4 points by a five-point
scale, while in the PGR-treated plots, this index was 5 points for treatments 2 (Appetizer) and 4
(Nertus +). It is also noteworthy that the plant weight was higher in the Nertus and Nertus +
experiments. The plant height and cob attachment height were slightly bigger in the Appetizer
experiment — the difference was 2-3 cm for the both parameters compared to the control.

In lines Kharkivska 215 M, Kharkivska 155 M and Kharkivska 164 M, the plant weight
and overall condition were higher in all the PGR-treated plots than in the corresponding control
ones. As to the plant height and cob attachment height, in these lines — sterile counterparts, the
PGR-treated plots did not significantly exceed the corresponding control ones (on average by 2—-3
cm higher than in the control).

Table 4.
Plant Growth Regulator Effects on the Biometric Parameters of Maize Lines — Sterile
Counterparts, 2018-2019

Cob attachment height,

Plant height, cm
cm

Estimated plant Plant
weight during  condition,

Treatment ) . the tassel points
mean max min mean max min emergence, g (1-5)
Kharkivska 126 M
Control 200 213 186 74 88 60 358 4
Appetizer 202 216 186 77 91 60 358 5
Nertus 200 211 190 75 91 60 362 4
Nertus+ 201 215 185 75 90 61 396 5
Kharkivska 215 M
Control 174 187 156 61 79 50 296 3
Appetizer 176 192 150 63 79 50 359 4
Nertus 175 196 156 60 72 47 343 4
Nertus+ 176 194 166 58 80 49 321 4
Kharkivska 155 M
Control 212 230 190 75 97 52 405 3
Appetizer 214 237 193 76 91 55 471 4
Nertus 214 230 190 78 97 62 461 4
Nertus+ 216 236 194 76 91 60 471 4
Kharkivska 164 M
Control 148 163 128 42 55 30 226 3
Appetizer 151 165 134 47 55 40 241 4
Nertus 151 163 140 44 55 32 229 4
Nertus+ 149 167 136 44 59 32 237 4

Treatment 4 of Kharkivska 155 M was distinguished, because the plant height exceeded
the control on average by 4 cm. Treatment 2 of Kharkivska 164 M was also distinguished,
because the cob attachment height exceeded the control by 5 cm.

24



The results of measuring the biometric parameters of the lines — sterile counterparts lead
to the conclusion that plants in the PGR-treated plots had a greater vegetative mass, a larger
leaf cover and a better condition than plants in the corresponding control plots. In general, in
the lines — sterility maintainers, the plant height and cob attachment height were bigger by only
1-3 cm in the PGR-treated plots than in the corresponding control ones (Table 5).

Table 5.
Plant Growth Regulator Effects on the Biometric Parameters of Maize Lines — Sterility
Maintainers, 2018-2019

Plant height, cm Cob attachment height, cm
No Treatment
mean max min mean max min
Kharkivska 126 ZM
1 Control 199 210 183 76 91 60
2 Appetizer 200 210 183 79 90 65
3 Nertus 200 212 192 78 90 65
4 Nertus+ 198 207 186 76 90 65
Kharkivska 215 ZM
1 Control 178 190 170 65 75 50
2 Appetizer 182 191 169 64 75 46
3 Nertus 181 193 160 65 80 50
4 Nertus+ 178 189 166 65 75 50
Kharkivska 155 ZM
1 Control 222 244 205 76 90 49
2 Appetizer 228 243 201 81 100 65
3 Nertus 229 248 209 77 90 55
4 Nertus+ 230 246 210 79 95 64
Kharkivska 164 ZM
1 Control 155 165 145 49 60 37
2 Appetizer 158 169 146 50 60 40
3 Nertus 162 170 150 51 60 40

Line Kharkivska 155 ZM was singled out, since its plants were taller by 6—8 cm in all
the 3 PGR experiments than in the control, and as to the cob attachment height, plants after
treatment 2 were taller by 5 cm than control ones. Kharkivska 164 ZM was also noticeable for
PGR effects, as plants after treatment 3 were taller by 7 cm than control ones.

Having investigated the biometric parameters in the lines — sterile counterparts and lines
— sterility maintainers, we revealed the positive effects of the growth regulators on the
vegetative mass and plant condition. The best response of plants to the PGRs was observed in
lines Kharkivska 155 M and Kharkivska 155 ZM. After treatment 2 (Appetizer), we noted the
greatest surplus in the biometric parameters in comparison with the corresponding control
plots.

Anthesis synchrony in the maize hybrids’ parents and the anthesis length depending on
the PGR and method of their application. There were some differences in the anthesis
synchrony between the control and PGR-treated plots during the stage of female inflorescence
flowering in the lines — sterile counterparts and during the stage of male inflorescence
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flowering in the lines -— sterility maintainers. In the PGR-treated plots, the tassel flowering
occurred later and stigmas appeared earlier, which reduced the gap in between the anthesis in
the male and female lines.

Line Kharkivska 126 showed the best synchrony of anthesis in experiment 2
(Appetizer) — the anthesis time in the male and female forms almost coincided (& 27/07 - @
28/07) (Fig. 2). In the treatment 3 (Nertus treatment of seeds) and 4 (Nertus treatment of
seeds + spraying) plots, the anthesis peaks in the both forms coincided (4 27/07-9 27/07),
however, the male forms stopped flowering much earlier than the female ones: there was an
anthesis gap (as of 03/08 2% of &' forms and 43% of ¢ forms flowered).

Lines Kharkivska 215 M and Kharkivska 215 ZM were also positively influenced by
the growth regulators in terms of the anthesis synchrony between female and male
inflorescences. Like in line Kharkivska 126, the best synchrony in comparison with the control
was shown in the treatment 2 plots (the anthesis peaks in & and @ forms were on 23/07/2018
and 24/07/2018, respectively).
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Fig. 2. Anthesis Synchrony in Lines Kharkivska 126 M and Kharkivska 126 ZM depending on
the PGR application, 2018.

A similar synchrony was observed in the treatment 3 plots, with slight differences at the
anthesis beginning and peak. Treatment 4 had no effect on the anthesis synchrony (Fig. 3).

There was also a noticeable influence of the growth regulators on the anthesis
synchrony in lines Kharkivska 155 M and Kharkivska 155 ZM. The worst synchrony of
anthesis was observed in the control, where © forms flowered later than the others, resulting
in a gap of 5 days between the anthesis peaks in the parents. (£ 20/07/2018 - @ 26/07/2018).
The shortest gap (3 days) in the anthesis was observed in the treatment 2 plots.

In lines Kharkivska 164 M and Kharkivska 164 ZM, insignificant effects of the growth
regulators on the anthesis synchrony were only observed in the treatment 4 plots. The positive
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effect consisted in accelerating the flowering period of @ forms, which reduced the interval
between the anthesis peaks by 3 days compared to the control (& 25/07 - @ 31/07 in the
control) in experiment 4 (& 26/07/2018 - Q 29/07/2018). Other treatment options had no
significant effects on the anthesis synchrony in lines Kharkivska 164 M and Kharkivska 164
ZM.
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Fig. 3. Anthesis Synchrony in Lines Kharkivska 215 M and Kharkivska 215 ZM depending on
the PGR application, 2018

Influence of the plant growth regulators on the seed productivity of maize hybrids’
female forms. Having determined and analyzed the seed productivity of the lines — maize
hybrids’ parents, we noted significant differences in these parameters between the PGR-
treated and control plots. We recorded a significant increase in the kernel weight of the
sample, 1000-kernel weight, the total yield and other indices in the PGR-treated plots in
comparison with the corresponding control ones (Tables 6 and 7).

Of the lines — sterile counterparts, the response to the growth regulators was the
strongest in lines Kharkivska 126 M and Kharkivska 215 M (Table 6). The 3 growth regulator
treatments were significantly superior to the control in terms of almost all parameters. The
biological yields in the PGR-treated plots were higher by 0.6-0.7 t/ha and 0.5-0.6 t/ha than the
control yields from Kharkivska 126 M and Kharkivska 215 M, respectively.

In lines Kharkivska 155 M and Kharkivska 164 M, there were fewer significant
differences compared to the control, although insignificant surpluses could can be observed in
all the parameters (Table 6). Thus, there were significant differences in the kernel weight of
the sample and biological yield between the 3 treatments and control in line Kharkivska 155
M. As to the other parameters, there were noticeable differences related to the control, but they
were not statistically significant.

After treatment 2 of line Kharkivska 164 M, we noted a significant influence of the
growth regulators on the kernel weight of the sample and kernel weight per plant. As to
treatment 3, a significant influence of the growth regulators on the kernel weight of the sample
was only observed.

As a result of the study, treatment 2 (Appetizer) was singled out, as this agent had the
greatest impact on the performance parameters in all the lines under investigation. In all the
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lines — sterility maintainers, except for Kharkivska 215 ZM, the performance parameters were
significantly influenced by the growth regulators (Table 7).

Table 6.
Plant Growth Regulator Effects on the Seed Productivity Indices in the Lines — Sterile
Counterparts, 2018-2019

Kernel weight per 10 Kernel 1000- ' '
No Treatment cobs weight per kernel silgllc(l)gtl/?al
kg % plant, g weight, g ’
Kharkivska 126 M
1 Control 0.44 69.29 44.08 170.70 2.64
2 Appetizer 0.55 73.28 54.58 178.70 3.27
3 Nertus 0.54 73.20 53.69 177.79 3.22
4 Nertus+ 0.57 73.56 56.54 180.63 3.39
LSDo.o5 0.09 3.96 8.54 6.28 0.51
Kharkivska 215 M
1 Control 0.74 81.69 73.94 208.53 4.44
2 Appetizer 0.82 82.95 82.26 211.43 4.94
3 Nertus 0.85 84.12 82.57 211.93 5.10
4 Nertus+ 0.81 83.10 80.56 218.46 4.83
LSDo.o5 0.06 1.52 6.58 431 0.33
Kharkivska 155 M
1 Control 0.76 83.50 76.21 168.54 4.59
2 Appetizer 0.86 84.61 86.65 177.36 5.25
3 Nertus 0.81 82.88 80.92 177.14 4.86
4 Nertus+ 0.82 83.34 79.88 174.24 4.87
LSDo.o5 0.06 2.43 9.17 6.65 0.42
Kharkivska 164 M
1 Control 0.38 73.70 38.17 266.34 2.29
2 Appetizer 0.47 80.04 46.54 275.24 2.79
3 Nertus 0.46 79.07 46.42 268.76 2.79
4 Nertus+ 0.39 78.18 39.15 271.00 2.35
LSDo.05 0.06 7.25 8.35 11.22 0.5

The best response of plants to the growth regulators was observed in line Kharkivska 126
ZM, since its PGR-treated plots were significantly superior to the control one by all the
parameters.

In lines Kharkivska 155 ZM and Kharkivska 164 ZM, there were significant differences
in the performance parameters between treatments 2 and 3 and the control. In the treatment 4
plots, there were noticeable, however statistically insignificant, differences in the performance
parameters in comparison with the control. In line Kharkivska 215 ZM, a significant impact of
only treatment 3 (Nertus) on the performance parameters was noted.

Pollen-forming ability and pollen viability of the maize lines — sterility maintainers,
depending on the plant growth regulator application. The pollen productivity of a maize plant is
determined by two parameters: the flower number per tassel and the number of pollen grains per
anther. Analysis of the pollen-forming ability of the maize lines — sterility maintainers
demonstrated the plant growth regulator effects on the both pollen productivity parameters
(Table 8).
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In lines Kharkivska 126 ZM, Kharkivska 155 ZM and Kharkivska 164 ZM, the flower number
per tassel and the number of pollen grains per anther after the PGR treatments were higher than
the corresponding control values. In the PGR-treated plots, the average number of flowers was
greater by 100-200 flowers compared to the control. The number of pollen grains per anther the
PGR-treated plots was greater by 100—200 grains than in the corresponding control plots in lines
Kharkivska 126 MR and Kharkivska 155 MR and by 50 grains than in the control in line
Kharkivska 164 MR.

Table 7.
Seed Productivity of the Lines - Sterility Maintainers Depending on the Plant Growth
Regulator Application, 2018-2019

Kernel weight per 10 cobs Kernel weight

1000-

No Treatment per plant, kernel BIOIOgl/(;lI yield,
kg % g weight, g vha
Kharkivska 126 ZM
1 Control 0.41 67.17 41.14 175.10 2.47
2 Appetizer 0.47 66.18 46.72 181.04 2.80
3 Nertus 0.48 71.36 48.34 177.93 2.90
4 Nertus+ 0.44 70.30 44.40 178.56 2.66
LSD 0.05 0.09 3.96 8.54 6.28 0.51
Kharkivska 215 ZM
1 Control 0.74 84.94 74.05 208.96 4.44
2 Appetizer 0.79 84.05 79.16 212.22 4.75
3 Nertus 0.84 90.40 83.80 213.13 5.03
4  Nertus+ 0.72 82.96 72.43 211.19 4.35
LSD 0.05 0.08 8.85 8.29 10.56 0.5
Kharkivska 155 ZM
1 Control 0.63 79.02 63.20 171.54 3.79
2 Appetizer 0.76 81.97 75.80 173.56 4.55
3 Nertus 0.73 81.23 72.66 177.40 4.36
4  Nertus+ 0.70 81.64 70.20 180.33 4.21
LSD 0.05 0.07 2.17 7.10 6.86 0.43
Kharkivska 164 ZM
1 Control 0.33 74.55 33.45 260.32 2.01
2 Appetizer 0.40 76.18 40.28 268.35 2.42
3 Nertus 0.39 79.25 38.61 267.21 2.32
4  Nertus+ 0.36 77.69 36.00 258.05 2.16
LSD 0.05 0.04 4.26 4.05 9.27 0.24

The pollen productivity in line Kharkivska 215 MR was not significantly affected by the
plant growth regulators. Treatment 2 became an exception, as the flower number per tassel (1.175
flowers in the control and 1.289 flowers after Appetizer treatment) and the overall pollen
productivity (4.18 million grains in the control and 4.4 million grains after Appetizer treatment)
exceeded the corresponding control values.
The failure of the plant growth regulators for the pollen productivity in line Kharkivska 215 ZM
was acknowledged, since there were no significant differences in the seed productivity indices
between the treatments and control.

Nevertheless, in the experiment the 3 treatments (Appetizer, Nertus, Nertus +) influenced
the pollen productivity of the maize lines — sterility maintainers.
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The plant growth regulators had no significant effect the pollen viability in the
lines — sterility maintainers (Table 9). On average, in the PGR-treated plots the percentage of
viable pollen was higher by 2—3% than in the corresponding control ones. Line Kharkivska 126
ZM was an exception, as the viability of its pollen in the PGR-treated plots was 93—-94%, while it
was 89-90% in the control plot.

Table 8.
Pollen Productivity in Lines — Sterility Maintainers Depending on the PGR application,
2018-2019
Length, cm Number per tassel Number pr ollen
. grains
< Treatment central lateral per pet
tassel . flowers  anthers tassel,
axis branches anther
mln
Kharkivska 126 ZM
1 Control 32.1 23.4 16 2.056 6.167 1.188 7.36
2 Appetizer, 0.5 L/ha  34.7 26.1 16 2.229 6.687 1.275 8.53
3 Nertus, 0.4 L/t 33.3 24.9 16 2.124 6.373 1.337 8.50
4 Nertus, 04 L/t +
Nertus, 0.3 L/ha 34.7 25.7 17 2.186 6.559 1.324 8.69
Kharkivska 215 ZM
1 Control 29.7 21.3 17 1.175 3.526 1.182 4.18
2 Appetizer, 0.5 L/ha  30.6 22.6 16 1.289 3.867 1.136 4.40
3 Nertus, 0.4 L/t 30.4 22.2 16 1.205 3.615 1.034 3.74
4 Nertus, 04 L/t +
Nertus, 0.3 L/ha 29.4 21.4 16 1.145 3.435 1.248 4.29
Kharkivska 155 ZM
1 Control 32.6 24.7 9 1.257 3.770  1.089 4.12
2 Appetizer, 0.5 L/ha 35.3 27.2 10 1.534 4603 1.263 5.82
3 Nertus, 0.4 L/t 353 26.4 9 1.444 4332  1.202 5.21
4 Nertus, 04 L/t +
Nertus, 0.3 L/ha 36.8 27.2 11 1.539 4618 1.160 5.40
Kharkivska 164 ZM
1 Control 28.3 19.4 15 1.312 3.937 388 1.52
2 Appetizer, 0.5 L/ha  31.6 22.8 15 1.508 4.525 443 2.01
3 Nertus, 0.4 L/t 29.8 20.7 16 1.508 4.525 446 2.02
4 Nertus, 0.4 Lt + 55 55, 17 1596 4788 398 191

Nertus, 0.3 L/ha

Duration and viability of stigmas in the maize lines — steryle counterparts, depending on the PGR
application. Before considering the growth regulator effects on the stigma viability, it should be
noted that this experiment, as required by the method, begins from the moment of the emergence
of stigmas on the first 5 insulated cobs, followed by counting days and subsequent removal of
plastic bags. It was noted that stigmas emerged later on insulated cobs than on non-insulated
ones. Because of this, the experiment partially took place when, according to the general data for
the plot, the flowering of cobs actually ended. Despite these obstacles, the data obtained were
sufficient to record differences in the stigma viability between the treatments in the lines — steryle
counterparts. The stigma viability in line Kharkivska 126 M was very low after all the treatments
(Fig. 4). As early as for the second 5 cobs, which were collected on August 1 (01/08/18), the
stigma viability was below 1%. However, in the first 5 cobs, which were collected on July 29
(29/07/18), higher percentages of set seeds (4% and 9.3%) were recorded after treatments 2 and
4, respectively. The viability percentage in the control plot was 2.8%. The cobs, from which the
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bags were removed in the following days, showed near-zero percentages of setting after all the
treatments.

Table 9.
Influence of the Growth Regulators on the Viability of Pollen Grains in the Lines — Sterility
Maintainers, 2018-2019

No Treatment Viability of pollen grains,

%
Kharkivska 126 ZM
1 Control 89.1
2 Appetizer, 0.5 L/ha 93.2
3 Nertus, 0.4 L/t 93.8
4 Nertus, 0.4 L/t + Nertus, 0.3 L/ha 94.2
Kharkivska 215ZM
1 Control 89.8
2 Appetizer, 0.5 L/ha 92.9
3 Nertus, 0.4 L/t 93.2
4 Nertus, 0.4 L/t + Nertus, 0.3 L/ha 92.0
Kharkivska 155 ZM
1 Control 90.2
2 Appetizer, 0.5 L/ha 91.6
3 Nertus, 0.4 L/t 92.2
4 Nertus, 0.4 L/t + Nertus, 0.3 L/ha 91.3
Kharkivska 164 ZM
1 Control 91.1
2 Appetizer, 0.5 L/ha 91.3
3 Nertus, 0.4 L/t 90.5
4 Nertus, 0.4 L/t + Nertus, 0.3 L/ha 93.4

The influence of the growth regulators on the stigma viability was somewhat more
noticeable in line Kharkivska 215 M. Thus, it is seen for the cobs of the first and second samples
(from which the bags were removed on 23/07/18 and 26/07/18, respectively) that the control
percentage of set seeds was lower compared to the three treatments. The treatment 2 plots showed
the highest viability of stigmas of the first 3 samples (Fig. 5).
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Fig. 4. The Stigma Viability in Line Kharkivska 126 M, depending on the PGR application, 2018
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Fig. 5. The Stigma Viability in Line Kharkivska 215 M, depending on the PGR application, 2018

In line Kharkivska M 155, the stigma viability was the same after treatments 2 and 4, but
not after treatment 3 (Nertus Planta Peg), where higher percentages of set seeds were obtained for
the first 4 samples (Table 10).

Line Kharkivska 164 M had a rather low viability of stigmas in all the experiments (Fig.
6). However, the treatment 2 and 3 plots showed almost 3-fold percentage of set seeds compared
to the control (33.1% after treatment 2 and 27.6% after treatment 3 vs. 10% in the control) in the
first sample. As to the cobs of the second sample, the percentages of set seeds after treatments 2
and 3 were more than twice as low as the control value (0.41% after treatment 2 and 0.96% after
treatment 3 vs. 2.65% in the control).

Table 10.
The Stigma Viability in Line Kharkivska 155 M, depending on the PGR application, 2018

Date of estimation

No Treatment 23007 26/07 20/07 01/08 04108
I Control 99.28 50.55 1.09 0.23 0.02
2 Appetizer 100 38.72 137 0.17 0.05
3 Nertus 101.36 64.55 1.14 0.85 0.01
4 Nertus + 92.62 51.45 1.08 0.09 0.04

Therefore, it can be concluded that, the cobs of the first sample from the treatment 2 and 3

plots had high percentages of set seeds compared to the corresponding controls. For the cobs of
the second sample, it was shown that stigmas in the control plots remained viable longer than
stigmas in the PGR-treated plots.
Thus, it was found that the PGRs exerted no influence on the phenological phases of the lines —
sterile counterparts of the parents. The plant growth regulators affected the plant weight and
condition during the tassel emergence. Of the lines — sterility maintainers, the PGRs affected the
plant height in lines Kharkivska 155 ZM and Kharkivska 164 ZM .

The anthesis synchronicity was shown to be high in lines Kharkivska 126 M and
Kharkivska 126 ZM as well as in lines Kharkivska 215 M and Kharkivska 215 ZM treated with
Appetizer (treatment 2).

In the lines — sterile counterparts, the PGR influence on the seed productivity was noted
for all the treatments: to a greater extent in lines Kharkivska 126 M and Kharkivska 215 M after
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treatment 2 and to a lesser extent (neverthells, the difference was significant) in lines Kharkivska
155 M and Kharkivska 164 M.
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Fig. 6. The Stigma Viability in Line Kharkivska 164 M, depending on the PGR application, 2018

The PGR effect on the seed productivity was noted in all the lines — sterility maintainers,
except for line Kharkivska 215 ZM after treatments 2 and 3.

It was found that the lines with the best synchrony of anthesis had a higher seed
productivity. These lines include Kharkivska 126 M, Kharkivska 126 ZM Kharkivska 215 M, and
Appetizer-treated Kharkivska 215 ZM.

The PGR effect on the pollen productivity in the sterility maintainers was noted on lines
Kharkivska 126 ZM, Kharkivska 155 ZM and Kharkivska 164 ZM. Of the PGR-treated lines, the
pollen viability differed significantly only in Kharkivska 126 ZM.

Of the sterile analogues, the PGR effect on the stigma viability was noted for lines
Kharkivska 126 M and Kharkivska 215 M. It was less noticeable in the other lines.

The best response to the growth regulators was recorded in lines Kharkivska 126 M-ZM
and Kharkivska 215 M. We recognize treatment 2 (Appetizer) as the most effective growth
regulator.

Conclusions

1. The effects of the plant growth regulator on the morphometric parameters, phenological
phase lengths, anthesis synchrony, pollen-forming ability and viability as well as methods of their
application on the maize lines — hybrids’ parents were determined. The best response to the
growth regulators was observed in lines Kharkivska 126 M-ZM and Kharkivska 215 M. We can
distinguish treatment (Appetizer) as the most effective growth regulator.

2. There was no influence of the plant growth regulators (PGR) on the phenological phase
lengths in the lines — sterile counterparts of the parents. The plant growth regulators affected the
plant weight and condition during the tassel emergence. Of the lines — sterility maintainers, the
PGRs affected the plant height in lines Kharkivska 155 ZM and Kharkivska 164 ZM. The high
synchrony of anthesis was shown for lines Kharkivska 126 M and Kharkivska 126 ZM as well as
for Appetizer-treated lines Kharkivska 215 M and Kharkivska 215 ZM.

3. The PGR influence on the seed productivity was observed in the lines — sterile
counterparts after all the treatments: to a greater extent in lines Kharkivska 126 M and Kharkivska
215 M after treatment 2; to a lesser extent (however, the difference was significant) in lines
Kharkivska 155 M and Kharkivska 164 M. The seed productivity was affected by the PGRs in all
the lines — sterility maintainers, except for Kharkivska 215 ZM after treatments 2 and 3.
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4. It was revealed that the lines with the best synchrony of anthesis had a higher seed
productivity. Theses lines include Kharkivska 126 M, Kharkivska 126 ZM and Kharkivska 215
M as well as Appetizer-treated Kharkivska 215 ZM.

5. As to the sterility maintainers, the PGR influence on the pollen productivity was noted
in lines Kharkivska 126 MR, Kharkivska 155 MR and Kharkivska 164 MR. Of the PGR-treated
lines, the pollen viability differed significantly only in Kharkivska 126 ZM. As to the sterile
counterparts, the PGR impact on the stigma viability was observed in lines Kharkivska 126 M
and Kharkivska 215 M. It was less noticeable in the other lines.

6. The results on the growth regulator effectiveness allow us to recommend Appetizer and
Nertus Planta Peg as improvers of the seed productivity of the 1% generation maize hybrids’
parents.

It is tragic that young researcher S. Buriak passed away, and we offer our
condolences to his relatives and friends.
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BIIIMB PET'YJIATOPIB POCTY POCJIHH HA HACIHHEBY ITPOJAYKTHBHICTbD
JITHIH KYKYPY[3H

Kupnuenko B. B.,Yepnoo6aii JI. M., |bypsk C. 1O.

Inctutyr pocnunnunTsa iMmeni B.S. FOp'ea HAAH, Ykpaina

Mera Ta 3aBAaHHSA JOCJHi)KeHb. BHBUMTH BIUIMB pEryJasTOPIB POCTY Ha HACIHHEBY

MPOJYKTUBHICTh 1 MOCIBHI SIKOCTI HAaCiHHS MaTEepHUHCHKUX (OPM, Ta MHIKOYTBOPIOIOUY
3aTHICTh OaThKIBCHKUX (OpM TiOpHAIB KYKypyA3H, a TaKOX pPO3POOUTH CIOCOOH
3aCTOCYBaHHS PETYISATOPIB POCTY y MEPBUHHUX JIAaHKaX HACIHHULITBA

Marepian i meroau. Jlocmigm mnpoBemeno y 2018-2019 pokax Ha moji HACIHHUIBKOT

ciBo3Mminu IHctuTyTy pocnuuHunTBa iM. B. . FOp’eBa HAAH. Hacinus niHiil KyKypyn3u
6y/n0 BHCisiHE PYYHHMH capKaakaMi Ha MIECTUPSAAKOBHX AUIAHKAX ruromero 29,4 m” (3a
cxeMoro 49:23), B 40oTUPLOX TOBTOPEHHAX. DEHOJIOTIUHI CIIOCTEPEKEHHS Ta OIOMETPUYHI
BUMIipIoBaHHs Oynu BUKOHaHI Ha 10 pociMHax KOXKHOTO MOBTOpPEHHsA. Marepianom ams
JOCIIIKEeHb OyJI0 BUKOPUCTAHO 8§ JiHIM — 0aThbKIBCbKUX KOMIIOHEHTIB T10pUAIB KYKYpYI3H:
YOTUPH JiHIT cTepuibHi aHanoru (Xapkisceka 126 M, Xapkiscbka 215 M, XapkiBcbka 164
M, Xapkiscbka 155 M), 4 minii 3akpimumoBaui crepuibHOCcTi (XapkiBcbka 126 3M,
Xapkiceka 215 3M, Xapkisceka 164 3M, Xapkisceka 155 3M). Jlocnin BKIIIOYa€e 4OTHPU
BapiaHTH 00po06iTKy: 1). be3 06po0iTKy (KOHTPOIB); 2). «AnneTaiizep» — 0OONPUCKYBaHHS Y
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dazi 4-5 muctki; 3). «Hepryc I[lmanta Iler» — mepeamociBHa o0poOka HaciHHS; 4).
«Heptyc Ilnanta Iler» — mepenmnociBHa o0poOka HaciHHS + oOmpuckyBaHHA y ¢asi 4-5
nuctkiB. IlpoBepeHo pmocnin 3 BHU3HAYCHHS OJKUTTE3AATHOCTI MPUHAMOYOK MIIAXOM
MOCIIIJJOBHOTO 3HATTS 130JATOpiB. [y OIIHKM MPOAYKTUBHOCTI 3pa3KiB OyJIO MPOBEAEHO
0OJIK: - pOCIUH Ha AUIAHII; - O3IUTIIHUX POCIUH; - POCIHH 3 HEPO3BUHEHUMH KayaHaMH; -
MOBHOIIIHHUX KadaHiB. byno BifgiOpaHo i 3BayK€HO OJIHY CEpeHIO KUIbKICHY MpoOy KadaHiB
(10 xayaHiB) AN BUCYIIYBAaHHS Ta aHANI3y CTPYKTYpH KayaHiB.

Pe3yabTaTn Ta 00roBopeHHsi. Ha niHiIX CTepMIbHUX aHAJOrax, BiIMI4Y€HO iICTOTHUH BILIUB
PEryiIsTOpiB POCTY Ha MOKAa3HMKM MacH POCIMHHM, Ta ii CTaH y HEepioJ mepel MoYaTKoM
BUXoay BoJyoTi. Halikpamyy peakuito pocnuH Ha 3actocyBanHs PPP Oyno BusiBieHo Ha
ninisx XapkiBebka 155 M ta Xapkiscebka 155 3M. Ha BapianTi 00po0Oitky Ne 2 Anmeraiizep
Oyno BiIMideHO HalOUIbIIe MEPEeBUINECHHS OIOMETPUYHMX MOKAa3HMKIB y MOPIBHSAHHI 3
KOHTPOJBHUMH AisiHKamu. Ha nunstHkax 3 oOpo6iTkom PPP, Oyno BinMiueHO OUIbII mi3HE
LBITIHHS BOJOTEH Ta OUIBII paHHIA BUXIJI MPUIMOYOK, 10 3MEHIIYBAJIO PO3PHUB Y LBITIHHI
0aTHKIBCHKMX Ta MaTEPUHCHKUX JTiHIA. Y mocmimax Ha miHil XapkiBchbka 126 Halikparmii
MOKAa3HUKU CHUHXPOHHOCTI IIBITIHHA TOKa3ajdd JUISHKA 3 BapiaHTOM 00pobitky Ne 2
(Anmneraiizep) — CTpOKH IBITIHHS OaThKIBCBKMX Ta MaTepUHCHKUX (OPM Ha HHUX Maiixke
cuisnagama (3 27.07 - @ 28.07). Ha ninsukax 3 Bapiantamu 06po6irky Ne 3 (Hepryc
0o0poOka HacinHs) Ta Ne 4 (Hepryc 00pobOka HaciHHS + OONPHCKYBaHHS) CIIBHAIM MIKH
uBitinas  060ox dopm (4 27.07-9 27.07), mpore micas 1pOro OaTbKiBChKI (popmu
NPUIMHAIA LBITIHHS 3HAYHO paHille HDK MaTepUHChKI — BiAOYBCS pO3pHB Yy LBITIHHI
(ctanom Ha 03.08 ugino 2% & ¢opm ta 43% 9@ ¢dopm). Ha ninsukax 3 o6poditkom PPP,
Oy/no BiIMi4eHO CyTTeBe 30UIbIIEHHS Macu 3epHa 3 mpobu, macu 1000 3epeH, 3arajibHOi
BpPOKaHOCTI Ta IHIIMX IOKAa3HUKIB y TOPIBHSAHHI 3 KOHTPOJBHUMH AUISHKaMH. byio
BIIMIYEHO BIUIMB YCIX TPbOX BapiaHTiB 00poOiTKy (Amnmetaiizep, Heptyc, HepTtyc +) Ha
MOKa3HUKH MNHJIKOBOI NMPOAYKTHBHOCTI JIHIM 3aKkpiluioBaviB CTEPUIBHOCTI KYKYpYI3H.
BuBYEHHS XKUTTE3JATHOCTI MWIKY JiHIM 3aKpilUIIOBayiB CTEPHJIBHOCTI TMOKa3aio, IIo
3aCTOCYBaHHS PETYNISATOPIB POCTY POCIHMH HE MAa€ CYTTEBOIO BIUIMBY Ha I€H MOKa3HHK.
B PPP Ha XHTTE€31aTHICTh MPUIMOYOK CTEPUIBHHX AHAJOTIB, BIAMIYEHO Ha JIHIAX
XapkiBcpka 126 M ta XapkiBceka 215 M. Ha inmmx niHisSsX BiH OyB MEHII OMITHHM.

BucnoBku. OTpuMaHi pe3yibTaTH TO €QEKTUBHOCTI 3aCTOCYBAHHS PETYIATOPIB POCTY
J03BOJIAIOTh peKkoMeHyBaTH Anmnetaitzep Ta Hepryc Ilnanta Iler B sikocTi mosinuryBayis
HACIHHEBOI MPOAYKTUBHOCTI OaThbKIBCHKMX KOMIIOHEHTIB TiOpUIIB MEPIIOrO MOKOIIHHS

KYKYypyZ3H.

Knruosi cnosa: kykypyosa, HACIHHUYMEO, pe2yismopu poCmy pOoCiuH, HACIHHERA
nPOOYKMUBHICD

EFFECTS OF PLANT GROWTH REGULATORS ON SEED PRODUCTIVITY OF
MAIZE LINES

Kyrychenko V.V., Chernobay L.M., Buriak S.Yu.

Plant Production Institute named after V.Ya. Yuriev of NAAS, Ukraine

Purpose and objectives. To study the influence of growth regulators on seed productivity and
seeding quality of the development of maternal forms, and the pollen-forming ability of
parental forms of corn hybrids, as well as to develop ways of using growth regulators in the
primary stages of seed production.
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Material and methods. The experiments were conducted in the crop rotation fields of the
Plant Production Institute named after V.Ya. Yuriev of NAAS in 2018-2019. The
experiments were conducted in the crop rotation fields of the Plant Production Institute
named after V.Ya. Yuriev of NAAS in 2018-2019. Seeds of maize lines were sown with
manual planters in six-row plots of 29.4 m® (arrangement 49:273), in four replications.
Phenological observations and biometric measurements were performed on 10 plants in
each replication. Eight maize lines — hybrids’ parents were taken as the test material: 4 lines
— steryl counterparts (Kharkivska 126 M, Kharkivska 215 M, Kharkivska 164 M, and
Kharkivska 155 M) and 4 lines — sterility maintainers (Kharkivska 126 ZM, Kharkivska 215
ZM, Kharkivska 164 ZM, and Kharkiv 155 ZM). There were 4 treatments: 1) no treatment
(control); 2) Appetizer - spraying in the phase of 4-5 leaves; 3) Nertus Planta Peg — pre-
sowing seed treatment; 4) Nertus Planta Peg - pre-sowing seed treatment + spraying in the
phase of 4-5 leaves. The stigma viability was determined by sequential removal of plastic
bags. To evaluate the accession performance, the following parameters were recorded: -
The plant number per plot; - The infertile plant number; - The number of plants with
undeveloped cobs; - The number of plants with complete cobs. One average quantitative
sample of cobs (10 cobs) was taken and weighed for drying and analyzing the cob structure.

Results and discussion. In the lines - steryl counterparts, a significant influence of the growth
regulators on the plant weight and condition was observed before the tassel emergence
onset. The best response of plants to the PGRs was observed in lines Kharkivska 155 M and
Kharkivska 155 ZM. After treatment 2 (Appetizer), we noted the greatest surplus in the
biometric parameters in comparison with the corresponding control plots. In the PGR-
treated plots, the tassel flowering occurred later and stigmas appeared earlier, which
reduced the gap in between the anthesis in the male and female lines. Line Kharkivska 126
showed the best synchrony of anthesis in experiment 2 (Appetizer) - the anthesis time in the
male and female forms almost coincided (& 27/07 - @ 28/07). In the treatment 3 (Nertus
treatment of seeds) and 4 (Nertus treatment of seeds + spraying) plots, the anthesis peaks
in the both forms coincided (& 27/07-Q 27/07), however, the male forms stopped flowering
much earlier than the female ones: there was an anthesis gap (as of 03/08 2% of & forms
and 43% of @ forms flowered). We recorded a significant increase in the kernel weight of
the sample, 1000-kernel weight, the total yield and other indices in the PGR-treated plots in
comparison with the corresponding control ones. Nevertheless, in the experiment the 3
treatments (Appetizer, Nertus, Nertus +) influenced the pollen productivity of the maize
lines - sterility maintainers. The plant growth regulators had no significant effect the pollen
viability in the lines - sterility maintainers. Of the sterile analogues, the PGR effect on the
stigma viability was noted for lines Kharkivska 126 M and Kharkivska 215 M. It was less
noticeable in the other lines.

Conclusions. The results on the growth regulator effectiveness allow us to recommend
Appetizer and Nertus Planta Peg as improvers of the seed productivity of the 1* generation
maize hybrids’ parents.

Key words: maize, seed production, plant growth regulators, seed productivity
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