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INFLUENCE OF ABIOTIC FACTORS ON THE VARIABILITY OF THE SEEDLING-FLOWERING
PERIOD IN THE PARENTAL COMPONENTS OF MAIZE HYBRIDS

L. M. Svinitskyi
State Enterprise Institute of Grain Crops of NAAS, 14 Volodymyr Vernadskyi St., Dnipro, 49009, Ukraine

Topicality. Maize is a monoecious cross-pollinated plant with a well-defined proterandry, however,
some maize samples show persistent proterogyny. A significant manifestation of proterandry and proterogy-
ny tends to negatively affect the pollination quality of ears and the yield of lines during reproduction. Syn-
chronisation of flowering the ear in the female component and the tassel in the male component is essential
for the reproduction of sterile analogues of self-pollinated lines and for production of F1 hybrid seeds. Since
the lack of coincidence in flowering dates can cause poor pollination and the formation of ears with incom-
plete kernel set and further loss of seed yield. Purpose. To determine the variability of the seedling —
flowering period for female and male inflorescences of parental components in maize hybrids under the in-
fluence of abiotic factors. Materials and Methods. The research was conducted at the Institute of Grain
Crops of NAAS of Ukraine during 2018-2021. In the experiment, 15 parental components of maize hybrids
were used: DK216M sterile, DK216SVZM, DK273MV, DK777M, DK777ZMSV, DK680MVZS, DK315M
sterile, DK315SVZM, DK239MV, NT 004 sterile, NT 004 fastener, TT005, DK2064M, DK2064SVZM,
DK633/325 MV. The flowering date for inflorescences of parental components was recorded at flowering of
50 % of plants on the plot. Results. The agrometeorological conditions were quite contrasting over the years
of research, which allowed us to comprehensively assess the variability of the seedling-flowering period of
female and male inflorescences in the parental components of maize hybrids. We found that the parental
components were differently sensitive to environmental changes; the dichogamy of flowering of male and
female inflorescences in most maize genotypes has traits of proterandry. Proterogyny was observed in some
samples under cool weather conditions with high precipitation. Conclusions. We found that abiotic factors
affect the variability of the seedling-flowering period for female and male inflorescences in the parental
components of maize hybrids, however, in our experiments; the variability of the seedling-flowering period
in maize was very low. The obtained results indicate the possibility for reliable seed production of maize
hybrids DN Synevyr, DN Svitiaz, DN Halateia, Monika 350 MV, DN Vesta in the Steppe of Ukraine.

Key words: maize, parental components, seedling-flowering period, proterandry, proterogyny, range
of variation, coefficient of variation

Introduction. Timing of the main pheno-
logical stages of maize growth and development
is of great scientific and production importance.
The duration of the interstage periods depends
on abiotic factors, such as climatic and other
growing conditions, plant genotype and its re-
sponse to these factors. All factors interact with
each other, acting in a complex manner on
plants [1-3].

According to some researchers, maize is a
monoecious cross-pollinated plant with a well-
developed proterandry, i.e. the tasseling occurs
on average 5-8 days earlier than the silking.
However, some maize samples show persistent
proterogyny, when the female inflorescence
blooms before the tassel [4-6]. This type of
flowering occurs under cool weather conditions
and short daylight hours. Maize is an anemo-
philous (wind-pollinated) plant. The duration of
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flowering of the male inflorescence (tassel) de-
pends largely on the genotype and weather con-
ditions and is generally about 7 days, with fluc-
tuations from 5 to 15 days. Female inflores-
cences (ears) are capable of effective pollination
only for 6-10 (rarely 12-15) days. In cool
weather, the duration of tasseling and the ability
of female inflorescences to effectively pollina-
tion increases, and in hot weather, it decreases.

Excessive proterandry and proterogyny
can negatively affect the quality of pollination
of ears and the yield of lines during the propaga-
tion. The synchronous flowering of female and
male components is important for the propaga-
tion of sterile analogues of self-pollinated lines
and in obtaining hybrid F; seeds.

Mismatching of flowering dates can lead
to poor pollination, and the formation of incom-
plete kernel set and, consequently, a decrease in
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seed yield [3, 7]. It has been established that
each day of delay in the appearance of the stig-
mas (compared to the tassels) results in a 10 %
decrease in yield, and the plants will be infertile
after a delay of more than ten days [4, 8]. In
order to prevent the above-mentioned negative
phenomena, it is necessary to examine self-pol-
linated maize lines at the breeding stages for
their susceptibility to proterandry and proterogyny
before they are transferred to seed production [9].

Research is aimed at determining the vari-
ability of the seedling — flowering period of fe-
male and male inflorescences in parental com-
ponents of maize hybrids under the influence of
abiotic factors.

Materials and Methods. In 2018-2021,
the research was conducted in the fields of the
SE Institute of Grain Crops of NAAS of
Ukraine. In the experiment, 15 parental compo-
nents of maize hybrids were used: DK216M
sterile, DK216SVZM, DK273MV, DKT777M,
DK777ZMSV, DK680MVZS, DK315M sterile,
DK315SVZM, DK239MV, NT004 sterile, NT004
maintainer, TT005, DK2064M, DK2064SVZM,
DK633/325MV. Statistical processing of the
results was carried out according to the method
of G. F. Lakin [10].

In 2018, the agrometeorological conditi-
ons of the growing season were unstable and
unfavourable for maize cultivation: the average
daily air temperature was constantly above
normal, and the precipitation in the first half of
the growing season was significantly below
normal. In 2019, at the beginning of the grow-
ing season, the average daily air temperature
was also higher than the long-term average, but
the amount of precipitation exceeded the norm.
The first half of the 2020 growing season was
cool with sufficient precipitation. The year 2021
was characterised by a cool spring and signifi-
cant precipitation in the first half of the growing
season of maize plants (Table 1).

Therefore, during the research, the agro-
meteorological conditions were quite con-
trasting by year, which allows us to comprehen-
sively assess the variability in the interstage
period from seedling to flowering of female and
male inflorescences in the parental components
of maize hybrids. The flowering date of the in-
florescences of the parental components of
maize was recorded when 50 % of the plants on
the plot were in flowering.

Results and Discussion. The duration of
the period from seedling to flowering of female

Table 1. Hydrothermal coefficient, 2018-2021

Months / Years 2018 2019 2020 2021
May 0.57 0.87 1.84 1.04
June 0.80 0.43 0.75 2.89

and male inflorescences in self-pollinated lines
of fertility restorers during 2018-2021 is given
in Table 2. The range of variation in the dura-
tion of the period for female and male inflores-
cences in the parental components is from 4 to 7
days, the coefficients of variation are 3.3-5.9 %,
which confirms the influence of weather condi-
tions on this trait.

Different traits are characterised by differ-
ent coefficients of variation. However, for the
same trait, the value of the coefficient of varia-
tion (Cv) remains more or less stable and usual-
ly does not exceed 50 % in symmetrical distri-
butions. It is considered that the variation is
weak if Cv does not exceed 10 %, medium if Cv
is 11-25 %, and significant if Cv>25 % [6, 11].
Thus, a weak variation of this trait in maize was
observed in our experiments.

For maize seed production, an essential
indicator is the synchronous flowering of female
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and male inflorescences. In the self-pollinated
lines DK273MV and TTO005, there were no de-
viations in the duration of the periods from
seedling to silking and the period from seedling
to tasseling, except in 2021 in the TTOO5 line
(-1 day). In 2018-2020, a slight proterandry
(-1day) was observed in the lines
DK680MVZS, DK239MV, DK633/325MV. At
the same time, in 2021, under the influence of
cool and wet weather, these lines showed
proterogyny (1-2 days). Our research has estab-
lished that in 2018-2020, the prevailing part of
the studied lines flowered according to the
proterandry type, i.e. male inflorescences flower
first, followed by female inflorescences with a
gap of 1-2 days.

In general, no significant differences in
flower ing of female and male inflorescences
were observed.

Variability in the duration of the period
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Table 2. Duration of the period from seedling to flowering of female and male inflorescences
in self-pollinated restorer lines, 2018-2021

Duration of the seedling — flowering period, o
Self-pollinated line | Inflorescence days R” C\f, %
2018 2019 2020 2021
ear 54.0 55.0 52.0 48.0 7.0 5.9
DK273MV tassel 54.0 55.0 52.0 48.0 7.0 5.9
Deviation* 0.0 0.0 0.0 0.0
ear 56.0 57.0 54.0 50.0 7.0 5.7
DK680MVZS tassel 55.0 56.0 53.0 51.0 5.0 4.1
Deviation * -1.0 -1.0 -1.0 +1.0
ear 56.0 57.0 54.0 50.0 7.0 5.7
DK239MV tassel 55.0 56.0 53.0 52.0 4.0 34
Deviation * -1.0 -1.0 -1.0 +2.0
ear 57.0 58.0 55.0 52.0 6.0 4.8
TTO005 tassel 57.0 58.0 55.0 51.0 7.0 5.6
Deviation * 0.0 0.0 0.0 -1.0
ear 58.0 59.0 56.0 52.0 7.0 55
DK633/325MV tassel 57.0 58.0 55.0 54.0 4.0 3.3
Deviation * -1.0 -1.0 -1.0 +2.0

Notes: Deviation* — deviation of the duration of the seedlings — silking period from the seedlings —
tasseling period; R** — range of variation, Cv*** — coefficient of variation.

from seedling to flowering of female and male
inflorescences in self-pollinated maintainer lines
and their sterile analogues was revealed. The
range of variation of the duration of the period
from seedling to flowering was within 4—7 days,
the coefficient of variation was 3.1-6.0 % (Ta-
ble 3), which indicates the effect of weather
conditions and weak variation of the trait.

The synchronous flowering of the ear of
the sterile analogue and the tassel of the sterility
maintainer is of great importance in the propa-
gation of sterile analogues of self-pollinated
lines. Among the self-pollinated lines, the de-
viation in the duration of the period from seed-
ling to silking and the period from seedling to
tasseling ranged from O to 3 days. In the lines
DK216M sterile, DK216SVZM, DK777M,
DK777ZMSV, NT004 sterile, NT0O04 maintain-
er, the deviation was 1-2 days. The smallest
difference in the duration of the period of silk-
ing the sterile analogue and tasseling the sterili-
ty maintainer was observed in DK315M sterile
and DK315SVZM, and the largest was in
DK2064M and DK2064SVZM. It should be
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noted that the deviation in the above-mentioned
trait of self-pollinated lines DK2064M and
DK2064SVZM was stable during all years of
research and amounted 3 days.

During 2018-2021, the duration of the pe-
riod from seedling to flowering of female and
male inflorescences in the parental components
of maize hybrids DN Synevyr, DN Svitiaz, DN
Halateia, Monika 350 MV and DN Vesta was
recorded (Table 4).

During the years of research, the differ-
ence in flowering of female and male compo-
nents of the hybrid DN Synevyr was 1 day, DN
Svitiaz — 2 days, DN Halateia — 0-3 days,
Monika 350 MV — 0-1 day, DN Vesta — 1 day.

The tassel of male components flowered
later than the ears of female components in case
of differences in flowering of the parental com-
ponents of hybrids.

Conclusions. So, we have established that
abiotic factors affect the duration of the period
from seedling to flowering of female and male
inflorescences of parental components of maize
hybrids, but the variation of this trait in our expe-
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Table 3. Duration of the period from seedling to flowering of female and male inflorescences

in self-pollinated maintainer lines and their sterile analogues, 2018-2021

Inflo- Duration of the seedling — flowering period, o | oy
Parental component rescence days R % ’
2018 2019 2020 2021
DK216M (St.) ear 53.0 54.0 51.0 47.0 7.0 6.0
DK216SVZM tassel 51.0 52.0 49.0 46.0 6.0 5.3
Deviation * -2.0 -2.0 -2.0 -1.0
DK777 M ear 53.0 54.0 51.0 49.0 5.0 4.3
DK777 ZMSV tassel 54.0 55.0 52.0 49.0 6.0 5.0
Deviation * +1.0 +1.0 +1.0 0.0
DK315M (St.) ear 55.0 56.0 53.0 49.0 7.0 5.8
DK315SVZM tassel 55.0 56.0 53.0 51.0 5.0 4.1
Deviation * 0.0 0.0 0.0 +2.0
NTO004 (St.) ear 56.0 57.0 54.0 51.0 6.0 4.9
NT004 (Mn.) tassel 55.0 56.0 53.0 49.0 7.0 5.8
Deviation * -1.0 -1.0 -1.0 -2.0
DK2064M ear 56.0 57.0 54.0 53.0 4.0 3.3
DK2064SVZM tassel 59.0 60.0 57.0 56.0 4.0 3.1
Deviation * +3.0 +3.0 +3.0 +3.0

Notes: Deviation* — deviation of the duration of the seedlings — silking period from the seedlings —
tasseling period; R** — range of variation, Cv*** — coefficient of variation.

Table 4. Duration of the period from seedling to flowering of female and male inflorescences

in parental components of maize hybrids, 2018-202

Duration of the seedling — flowering period, | o™
Parental component | Inflorescence days R o ’
2018 | 2019 | 2020 | 2021 °
DN Synevyr
Q DK216M (St.) ear 53.0 54.0 51.0 47.0 7.0 6.0
4 DK273MV tassel 54.0 55.0 52.0 48.0 7.0 5.9
Deviation * +1.0 +1.0 +1.0 +1.0
DN Svitiaz
Q DK777M ear 53.0 54.0 51.0 49.0 5.0 4.3
& DK680MVZS tassel 55.0 56.0 53.0 51.0 5.0 4.1
Deviation * +2.0 +2.0 +2.0 +2.0
DN Halateia
Q DK315M (St) ear 55.0 56.0 53.0 49.0 7.0 5.8
4 DK239MV tassel 55.0 56.0 53.0 52.0 4.0 3.4
Deviation * 0.0 0.0 0.0 +3.0
Monika 350 MV
QNT004 (St.) ear 56.0 57.0 54.0 51.0 6.0 4.9
4 TT005 tassel 57.0 58.0 55.0 51.0 7.0 5.6
Deviation * +1.0 +1.0 +1.0 0.0
DN Vesta
Q DK2064 M ear 56.0 57.0 54.0 53.0 4.0 3.3
& DK633/325MV tassel 57.0 58.0 55.0 54.0 4.0 3.3
Deviation * +1.0 +1.0 +1.0 +1.0

Notes: Deviation* — deviation of the duration of the seedlings — silking period from the seedlings — tasseling
period; R** — range of variation, Cv*** — coefficient of variation.

riments can be considered as weak.
The dichogamy of flowering of male and

female inflorescences in most maize genotypes
has signs of proterandry. In the cool weather
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with abundant rainfall in 2021, some samples of
maize showed proterogyny. No significant dif-
ferences in flowering of the ear of the sterile
analogue and the tassel of the sterility maintainer
were found in the self-pollinated lines studied.

The synchronous flowering of female and
male components of maize hybrids DN Synevyr,
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“cxo0u — ueiminna”

y bGambKiecbkux Komnomnenmie 2iopudie Kykypyosu. 3eprosi kyiemypu. 2023. 7 (1). 60-65.

Jlepoicasnua yemanosa Incmumym 3eprosux kynomyp HAAH, eyn. Bepradcvkoco Bonooumupa, 14, m. [[ninpo, 49009, Yipaina

AkTtyansHicTh. KyKypyas3a — 0JHOZOMHA MepeXpecHO3aNWIbHA POCIUHA 3 100pe BUPAKEHOIO MPOTe-
paHpi€ro, aie, y IeAKHX 3pa3KiB KYKYpyA3H BiIMIYa€ThCs CTiHKa mpoTeporiHisa. CyTTeBO BUpaXKeHi MpoTe-
paHapis i MPOTEPOriHisS MOXKYTh HETATMBHO BILIMBATH Ha SKICTh 3alMJICHHS Ka4aHIB 1 ypOXKaWHICTh JIiHIN
npu po3MHOKeHHI. CHHXPOHHICT LBITIHHS KadyaHa y *iHOYOTO i BOJIOTI — y YOJIOBIYOTO KOMIIOHEHTA Mae
BXJIMBE 3HAUCHHS MPU PO3MHOXKEHHI CTEPHIILHUX aHAJIOTIB CaMO3allWICHUX JIiHIA Ta NPU OTPUMAaHHI
Hacinus riopuaiB F1. Ockiibky HE CHIBHAIiHHSA HBITIHHSA MOXKE MPU3BECTH J0 HESKICHOIO 3allMJICHHS, Ta
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YTBOPEHHSI YE€PE33EPHHUIN 3 MOAAIBINIO BTPATOI0 yPOXKAWMHOCTI HaciHHA. MeTa gocaigxeHHs. Buznauntn
MIHJIUBICTh TEPiOAYy ‘“‘CXONM — MUBITIHHSA KIHOYMX 1 YOJOBIYMX CYIBITH Y OaThKIBCHKHX KOMITOHCHTIB
riOpuaiB KyKypyA3H MiJ BIUIMBOM abioTH4yHUX (aktopiB. MaTepiaau i MmeToam pociigxenns. Jlocmimken-
Hst npoBoamiucsa B Y Iuctutyt 3epHoBux KyneTyp HAAH Vkpainu npotsrom 2018-2021 pp. YV mocmiai
BHKOPHUCTOBYBaJM 15 0aThKiBCHKMX KOMIOHEHTIB TiopuaiB Kykypyasu: JIK216M crepunbna, IK216CB3M,
JAK273MB, AK777M, AK7773MCB, JK680MB3C, IK315M crepunsna, JIK315CB3M, JIK239MB, HT
004 crepunbHa, HT 004 3akpimmroBau, TT00S, 1K2064M, 1IK2064CB3M, [1K633/325 MB. [laTta usitinHs
CYLBiTh OaTBHKIBCHKMX KOMIIOHEHTIB KYKypya3u (ikcyBanmach mpu 1BiTiHHI 50 % pocnmH Ha IiUIAHII.
PesyabTaTu. Ilix wac mpoBemeHHS MOCTiIKEHB arpoOMETEOPONIOTIYHI YMOBH 3a pOKaMH OyJH IOCHUTh
KOHTPACTHUMH, IO J03BOJISIE BCEOIYHO OIIHUTH TPUBANICTh MiX(a3HOro Mepiogy “CXoAM — UBITIHHS
KIHOYMX 1 4YOJOBIYMX CYIBITH y OAaTbKIBCBKMX KOMIIOHEHTIB TiOpWAiB KyKypya3u. BusiBneHo, 1o
0aTBKIBChKI KOMIIOHEHTH MAlOTh Pi3HY UyTIWBICTH O 3MiH CEPEIOBHINA; TUXOTaMisl IBITIHHS YOJOBIUMX Ta
KIHOYMX CYLBITH Y OUIBIIOCTI TEHOTHITIB KYKYypYI3d HOCUThH O3HAKH MpoTepanpii. B ymoBax mpoxonomHoi
MOTOJY 3 BHUCOKOIO KINBKICTIO OMaiB y JEsSKHX 3pa3KiB MPOSBISETHCA NPOTEPOTiHiss. BHcHOBKH.
Bcranosneno, mo abioTudHi (pakTOpH BIUIMBAIOTH HA TPUBAIICTH MEPIOAY “‘CXOAM — UBITIHHS KIHOYHX 1
YOJIOBIUMX CYIBITH OATHKIBCHKMX KOMIIOHEHTIB TiOpHAIB KyKypy/I3HW, aje BapifoBaHHS O3HAKH ‘‘CXOIH —
UBITIHHA” y KYKYpYyI34 B HaIlMX AOCIiax MOKHA BBaXXKaTH caOKuM. Pe3ynbraTu BKa3yroTh Ha MOXKIIUBICTb
BEJIEHHs HaAIMHOTO HaciHHWITBA B CTETOBii 30HI YKpaiHu HACTYMHUX TiOpuaiB kykypyasu: JJH Cunesup,
JH Csita3p, JH IN'anates, Monika 350 MB, /IH Becra.

Knrouoei cnosa: xykypyosa, 6amvKieCbki KOMROHEHMU, Nepiod “‘cxo0u — ysiminusa”’, npomepanopis,
npomepociHia
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