
INTRODUCTION

High oleic vegetable oils are characterised by increased
resistance to lipid peroxidation and, therefore, can be
successfully used for prevention and treatment of a number
of dangerous human diseases (Karakor and Cam, 2015). In
addition, oils of this type are characterised by high
technological characteristics, which create opportunities for
effective use in the food, pharmaceutical and technical
industries (Leao et al., 2016; Yara-Varon et al., 2017; De
Alzaa et al., 2018). Therefore, high oleic oils already
occupy an important segment of the international oilseed
market, and there are prospects for its expansion (Parcell et

al., 2018).

Among the oilseeds grown on an industrial scale, which are
not subject to special improvement, only European olive

(Olea europaea L.) and cultivated peanuts (Arachis

hypogaea L.) have the high content of oleates in oil (Wil-
son, 2012). However, these crops require specific growing
conditions and in many countries of the world high oleic
oils are imported products. Therefore, it is necessary to cre-
ate sources of high oleic oils based on other oilseeds.

It is known that an increase in the content of oleic acid in oil
occurs as a result of inhibition of the formation of linoleic
acid from oleic acid, catalysed by the specific desaturase
FAD-2 (Vanhecke et al., 2013). It was shown that this
process has a hereditary nature and an increased content of
oleic acid is controlled by recessive alleles of the FAD-2
loci, causing a decrease in the enzyme activity (Dar et al.,
2017). To date, using mutations with a similar effect, it has
been possible to create a wide genetic diversity in the
content of oleates (Gavrilova et al., 2020).
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Identification of sources of increased content of oleic acid glycerides (oleates) and determination
of the nature of its variability are prerequisites for improving oil quality. The purpose of this study
was to establish the variability of the content of oleic acid glycerides (oleates) in maize oil de-
pending on the genotype and ripening temperature. The experiments were carried out on a series
of common maize inbreds and inbred-carriers of the su1, ae, and su2 mutations, which were
grown for three years. The fatty acid composition of the oil was analysed by the Peisker gas chro-
matographic method. Genotype–environment interactions were assessed using the Eberhard–
Russell algorithm. It was found that the carriers of the su1 and su2 mutations had the highest
oleate content. The oleate content of maize oil generally increased with increasing ripening tem-
perature. Unrelated inbreds based on one mutation significantly differed in the genetically deter-
mined level of oleate and showed non-identical responses to the ripening temperature. In inbreds
of the first type, the content of oleates changed significantly with temperature fluctuation, while
inbreds of the second type provided a fairly stable level of the trait under these conditions.
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The main difficulties in detecting high oleic mutations are
the absence of their visual markers, and for identification
purposes, as a rule, rather complex and not always available
molecular genetic methods are used (Long et al., 2018).
Therefore, it seems promising to use carriers of such
mutations, which would be spatially linked to oleate-coding
loci and have reliable visually diagnosed phenotypes. These
include, first of all, natural endosperm mutants of maize
(Boyer and Hannah, 2001; Cook et al., 2012). Compared
with the methods of creating the initial material traditionally
used in breeding for oil quality (Murphy, 2014), their use
has advantages in terms of economy and environmental
safety. It was found that the content of oleates in maize is
controlled by a polygenic system (Motto et al., 2010), and
three of its most expressive oleate-coding loci are located in
chromosomes 4, 5, and 6 (Belo et al., 2008; Wassom et al.,
2008; Rajendran et al., 2017), in which some genes of the
endosperm structure are also localised, in particular, su1, ae,
and su2 (Coe and Schaeffer, 2005).

It has been shown that oleate-coding loci in maize differ
significantly in expressivity (Yang et al., 2010) and,
therefore, the allelic structure of the polygenic complex is
one of the factors that determines the content of oleates in
oil. Another factor is the influence of growing conditions,
especially the temperature at which oil accumulates. It is
known that with higher temperature, the rate of conversion
of oleic acid to linoleic acid decreases due to a decrease in
the activity of FAD-2 desaturase, which catalyses this
process (Li et al., 2015). At the same time, there are data on
different changes in the activity of different forms of FAD-2
in maize under the influence of temperature (Zhao et al.,

2019) and different expressiveness of FAD-2 loci in forms
of the same species under a similar temperature regime of
growing (Menard et al., 2017).

The results obtained to date give grounds for assuming the
effect of endosperm mutations su1, ae, and su2 on the
content of oleates in oil due to their spatial linkage with
oleate-coding loci, as well as changes in the trait level in
different carriers of these mutations with fluctuations in air
temperature in the grain ripening period. The aim of the
study was to use established and reliable genetic sources of
increased oleate content to determine the nature of the
variability of this trait under different growing conditions,
an important condition for effective improvement of oil
quality.

MATERIALS AND METHODS

The growing of maize inbreds was carried out at the
Breeding and Seed Production Station “NASCO”, located
in the Novo-Kakhovsky District of Kherson region, located
in the steppe zone of Ukraine. The geographic coordinates
of the location of the field experiments are 46.7545î N,
33.3486î E, height above sea level — 15 m
(http: // time-in-ru/coordinates/nova-kakhovka).

The soils on the experimental plot were southern residual
solonetzic light loamy and medium loamy chernozems with
a humus content of 1.5%, soil acidity pH = 6.7, a weighted
average phosphorus content of 8.54 mg/100 g and a
potassium content of 21.5 mg/100 g. The ecological and
agrochemical score of the experimental site was 37.

The climate of the experiment zone is moderate continental.
The frost-free period lasts 8–9 months a year. The average
air temperature during the growing season of maize (April–
September) over the past 50 years was 18.5 °C, and the av-
erage annual precipitation was 239 mm. The temperature
conditions of the growing season are favourable for the cul-
tivation of maize, but during this period there is a
deficiency of atmospheric moisture.

The object of the research was a series of unrelated maize
inbreds that were carriers of su1, ae, and su2 endosperm
mutations, localised in chromosomes 4,5, and 6, and
presumably linked to the most expressive oleate-coding
loci. The carriers of each mutation were represented by ten
unrelated inbreds. Another ten unrelated inbreds of common
maize, which were not carriers of any of the above endo-
sperm mutations, were used as controls.

Inbreds of common maize and inbred-carriers of endosperm
mutations were grown for three years (2013, 2016, and
2017), during the largest differences in air temperatures
during grain ripening over the last decade had occurred.
According to observations of the Novaya Kakhovka Meteo-
rological Station (synoptic index 33869), the average air
temperature during grain ripening in 2013 was 19.9 °C, in
2016 — 21.7 °C, and in 2017 – 23.1 °C
(http:// www.pogodaiklimat.ru/history/33869.htm).

When carrying out field experiments, we were guided by
the generally accepted methods of field experiments
(Dospekhov, 2011), taking into account the zonal features
of growing maize in the steppe zone of Ukraine. To
compensate for the deficiency of atmospheric moisture, the
experiments were carried out under artificial irrigation with
an irrigation rate of 4000 m3/ha, and soil fertility was
ensured by applying mineral fertilisers at a dose of
N60P60K45 (Likhovid, 2015).

Sowing of maize was carried out by hand planters in the
third decade of April on ten nested plots with an area of
??4.9 m2 in double repetition for each experimental variant
of the experiment. Plots were placed in blocks of carriers of
each endosperm mutation with randomised replication. The
sowing pattern was dotted with a row spacing of 70 cm and
a distance between plants in a row of 35 cm. To eliminate
weeds, Harnes soil herbicide was used at a dose of 2 l/ha.
The plant stem density in sowing after emergence was 40
800 plants per hectare. Crop care consisted of inter-row
cultivation and manual weeding. To obtain seeds within
each plot, controlled cross-pollination of 3–4 female
inflorescences with pollen collected from panicles of 5–6
other plants of the same plot was carried out.
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Obtaining of oil samples from freshly ground seeds was
carried out by three-hour extraction with a petroleum ether
fraction 40–60 at a temperature of 30 °C and periodic
shaking, and then the ether fraction was decanted and the
solvent was completely evaporated in a moderate stream of
nitrogen.

The fatty acid composition of the obtained preparations was
analysed by the modified Peisker gas chromatographic
method (Gutsol et al., 2015). The fatty acid composition of
the obtained preparations was analysed by the modified
Peisker gas chromatographic method (Gutsol et al., 2015).
30–50 µl of isolated neutral lipids were introduced into
thick-walled Pyrex glass ampoules, 2.5 ml of a mixture of
chloroform : methanol : sulfuric acid in a volume ratio of
100 : 100 : 1 was poured into the ampoules and sealed. The
transesterification of glycerol esters of fatty acids into
methyl esters was carried out for three hours at a
temperature of 100 °C. After its completion, the ampoules
were cooled to room temperature, opened, and quantita-
tively transferred into wide-necked test tubes. To a mixture
of methyl esters of fatty acids in chloroform : methanol
solvent, 2 ml of n-hexane, 2 ml of water, and powdered zinc
sulfate at the tip of a spatula were added, after which the
contents of the ampoules were vigorously shaken and left
until visible phase separation. After phase separation, the
coloured hexane layer was decanted and filtered through a
dense filter paper, on which 2–3 g of anhydrous sodium
sulfate was applied.

The obtained mixture of methyl esters of fatty acids was
subjected to separation on a two-channel gas-liquid
chromatograph “Chrom-5" (company ”KOVO", Czech
Republic). Silanised diatomite Inerton-AW-DMCS with a
grain size of 0.16–0.20 mm was used as a solid-phase
carrier of the packed column, and diethylene glycol
succinate was used as a liquid phase in an amount of 10%
of the mass of the solid-phase carrier. High purity nitrogen
was used as a gas-carrier. The volume of the sample to be
separated was 2 µL.

The separation was carried out in stainless steel columns
250 cm in length and 3 mm in inner diameter. A flame
ionisation detector was used. The separation mode was
isothermal at 190 °C. The evaporator temperature was 220
°C, and detector temperature was 230 °C. The carrier gas
flow rate was 30 cm3/min, the hydrogen flow rate through
the detector burners was 35 cm3/min, and the air flow rate
was 350 cm3/min.

Identification of the separated components was carried out
by the retention time of their peaks, established using
reliable standards of methyl esters of fatty acids manufac-
tured by Sigma-Aldrich (USA). The content of each
component in the mixture was determined by the ratio of
the area under its peak to the sum of the areas under all
peaks of the chromatogram.

The results were statistically processed by analysis of
variance (Vukolov, 2008). Comparison of the means for the

variants of the experiment was carried out using the least
significant difference (LSD), which was calculated for the
5% significance level. Evaluation of genotype–environment
interactions for oleate content was carried out using an
environmental testing programme based on the Eberhard–
Russell algorithm (Changizi et al., 2014). In the course of
statistical processing, for each experimental variant, geno-
typic effects (Ei), reflecting the average value of the trait for
all years of testing, linear regression coefficients (Ri),
reflecting the response of the genotype to changes in
growing conditions and variance of deviations from the
regression line (Si2), reflecting the reliability line plasticity
estimates, were calculated. To establish the reliability of
deviations from the regression line, the empirical value of
the Cochran's G-criterion (Gfact.) was calculated and
compared with the tabular value (G0.05).

The inbred-carriers of each mutation were ranked according
to the Ei and Ri values into three groups, in which the
lowest rank was assigned to the inbreds with higher average
levels of the trait and its lower dependence on growing tem-
perature.

RESULTS

Oleate content in oils of common maize inbreds and

inbreds — carriers of endosperm mutations. The
obtained results showed that the inbreds-carriers of su1, ae

and su2 endosperm mutations had significantly higher
content of oleates in comparison with the inbreds of
common maize (Table 1).

During the three years of study, the oleate content of
inbred-carriers of the su1, ae, and su2 mutations was higher
than in the inbreds of the common type by 61.9%, 26.9%,
and 45.4%, respectively. However, at the same time, the
oleate content varied within a fairly wide range within
unrelated inbreds of common type and inbred-carriers of the
same mutation.

Variability of the oleate content in inbreds of common

type and inbred-carriers of endospermic mutations,

depending on temperature during ripening. In each
group of analysed inbreds, the lowest average oleate content
was recorded in 2013 when temperatures were the lowest
during grain ripening, and the highest in 2017 with the
highest temperature (Table 2).

Table 1. Variability of oleate content in the oils of common maize inbreds
and inbred- carriers of su1, ae, and su2 mutations; the results of evaluations
of 10 inbreds of each type grown in 2013, 2016, and 2017

Inbred types Oleate content in oil, %

minimal maximal average

Common type 22.6 28.2 24.9

Carriers of mutation su1 37.4 43.8 40.3

Carriers of mutation ae 28.2 35.2 31.6

Carriers of mutation su2 33.4 38.3 36.2

LSD 0,05 1.5 1.2
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The average content of oleates in 2016 in inbreds of each
type either differed insignificantly from the level in 2013, or
the difference between the average in 2013 and 2016
approached statistical significance.

It was found that unrelated inbreds of common type and in-
breds based on each mutation differed significantly both in
average oleate content and in its variability under the influ-
ence of temperature during ripening.

Among the analysed inbreds of the common type, the
inbreds with low genotypic effects in terms of oleate

content (ranks 2 and 3) prevailed. Two inbreds (F-115 and
W-153) had a significantly higher level of the trait (rank 1).
The overwhelming majority of inbreds of the common type
showed a fairly strong dependence on temperature
fluctuations during the period of grain ripening, and the
inbreds BC-70457 and P-523 showed a more stable content
of oleates over the years of study, characterised by rank 1
(Table 3).

Similar patterns of variability in the oleate content were also
displayed by the inbred-carriers the su1 mutation, in which
the general level of the trait was higher than that of the
inbreds of the common type (Table 4).

Most of inbreds of this type were distinguished by low
genotypic effects on the content of oleates and its higher
variability over the years, characterised by ranks 2 and 3.
Two inbred-carriers of the su1 mutation (MC-58 and
MC-713) had higher average oleate content, described by
rank 1, and two inbreds (MC-73 and MC-713) had higher
stability of the trait. It is noteworthy that inbreds MC-73
and MC-713 had completely different ranks of genotypic
effects, while inbred MC-713 combined high levels of

Table 3. Variability of oleate content in the oil of common maize inbreds, grown in 2013, 2016, and 2017

Inbreds Content of oleates in oil, % Genotypic effect Regression on temperature
fluctuations in ripening period

Variance of
deviations from
the regression

line, Si2

2013 2016 2017 average content
per 3 years Ei rank Ri rank

A-619 23.5 23.1 24.7 23.8 –1.10 3 1.68 3 0.30

B-37 23.4 24.2 25.6 24.4 –0.47 2 2.53 3 0.04

BC-70457 23.7 22.6 23.3 23.2 –1.67 3 –0.11 1 0.62

F-115 26.2 26.7 27.5 26.8 1.93 1 1.48 2 0.02

Oh-43 22.8 24.4 23.8 23.7 –1.20 3 0.70 2 1.12

P-502 24.7 25.5 26.1 25.4 0.56 2 1.50 2 0.12

P-523 24.9 25.4 24.2 24.8 –0.04 2 –1.08 1 0.28

W-153 27.5 26.3 28.2 27.3 2.46 1 1.34 2 1.16

T-22 23.4 24.3 24.9 24.2 –0.67 2 1.59 2 0.17

W-64A 25.1 24.8 25.3 25.1 0.20 2 0.37 2 0.08

LSD 0,05 1.4 0.8 0.71 X 0.67 X X

Table 2. Average content of oleates in grain oil of common maize inbreds
and inbred-carriers of su1, ae, and su2 mutations grown in 2013 and 2017;
the results of evaluations of 10 inbreds of each type

Inbred types Average oleate content by
years,%

LSD 0.05

2013 2017

Common type 24.5 25.4 0.5

Carriers of mutation su1 39.7 41.0 0.5

Carriers of mutation ae 31.0 32.4 0.6

Carriers of mutation su2 35.7 36.8 0.5

Table 4. Variability of oleate content in oil of maize inbred-carriers of the su1 mutation, grown in 2013, 2016, and 2017

Inbreds Content of oleates in oil, % Genotypic effect Regression on temperature
fluctuations in ripening period

Variance of
deviations from
the regression
line, Si

2

2013 2016 2017 average content
per 3 years Ei rank Ri rank

MC-58 41.5 40.9 43.8 42.1 1.79 1 2.04 3 1.22

MC-73 39.3 37.8 37.4 38.2 –2.11 3 –1.36 1 0.47

MC-266 38.2 39.8 40.7 39.6 –0.71 2 1.85 3 0.37

MC-270 37.7 38.6 39.6 38.6 –1.64 3 1.45 2 0.04

MC-375 39.4 41.8 41.7 41.0 0.69 2 1.55 3 1.69

MC-380 39.2 40.7 40.4 40.1 –0.18 2 0.77 2 0.77

MC-381 39.7 40.8 42.2 40.9 0.62 2 1.93 3 0.04

MC-401 40.4 40.1 41.2 40.6 0.29 2 0.72 2 0.21

MC-713 42.4 41.3 42.1 41.9 1.66 1 –0.07 1 0.64

MC-719 39.3 39.6 40.7 39.9 –0.41 2 1.13 2 0.02

LSD 0,05 1.5 0.9 0.85 X õ0.53 X X
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genotypic effects in terms of oleate content and the stability
of this trait over the years.

Carriers of the ae mutation represented a rather homoge-
neous group in terms of oleate content, in which the
majority of the inbreds showed the mean genotypic effects
and responses to ripening temperatures, described by rank 2
(Table 5).

Two inbreds showed rank 3 for genotypic effects and two
inbreds showed rank 3 for the effects of reactions on
temperature during ripening. However, inbreds with higher
genotypic effects and levels of stability of the trait over the
years, described by rank 1, were also found in this group.
Inbreds AE-456, AE-464, and AE-748 received rank 1 for
genotypic effects, and inbreds AE-456 and AE-466 for the
stability of the trait. The inbred AE-456 should be
especially distinguished, as it had rank 1 both in the average
level of the trait and of its stability over the years.

The group of inbred-carriers of the su2 mutation in terms of
genotypic effects and responses to growing conditions was

more heterogeneous than carriers of the ae mutation, and
most of its inbreds received grades 2 and 3 for these
characteristics (Table 6).

Inbreds AC-32 and AC-70 showed a higher average oleate
content, while inbreds AC-32 and AC-43 had higher
stability over the years. In both cases, these inbreds were
evaluated with rank 1. It is notable that the inbred AC-32
combined a high average level of the trait and its stability
over the years.

In all analysed groups of inbreds, the variances of de-
viations from the regression line were rather low. The em-
pirical values of the Cochran's criterion (Gfact.) for inbreds
of the usual type, as well as inbred-carriers of the su1, ae

and su2 mutations were 0.2967, 0.3084, 0.2189,and 0.3333,
respectively, and in all cases were inferior to the table value
(G0.05 = 0.4450). Therefore, there is reason to believe that
deviations of empirical data from the regression line are
fairly uniform and random.

Table 5. Variability of oleate content in oil of maize inbred-carriers of the ae mutation, grown in 2013, 2016, and 2017

Inbreds Content of oleates in oil, % Genotypic effect Regression on temperature
fluctuations in ripening period

Variance of
deviations from
the regression

line, Si
2

2013 2016 2017 average content
per 3 years Ei rank Ri rank

AE-392 29.2 30.4 31.5 30.4 –1.28 3 1.66 3 0.04

AE-456 33.1 31.9 33.3 32.8 1.12 1 0.25 1 1.09

AE-458 29.4 30.6 31.2 30.4 –1.25 3 1.28 2 0.13

AE-464 33.1 32.8 34.4 33.4 1.79 1 1.02 2 0.47

AE-466 31.9 32.6 32.2 32.2 0.59 2 0.17 1 0.22

AE-746 30.7 30.2 32.1 31.0 –0.65 2 1.11 2 0.77

AE-748 33.4 35.2 34.5 34.4 2.72 1 0.69 2 1.19

AE-750 28.2 30.6 30.4 29.7 –1.91 3 1.49 2 1.46

AE-800 31.5 30.5 32.3 31.4 –0.21 2 0.69 2 1.17

AE-801 29.5 30.9 31.8 30.7 –0.91 2 1.64 3 0.13

LSD 0,05 1.8 1.0 0.93 X 0.55 X X

Table 6. Variability of oleate content in oil of maize inbred-carriers of the su2 mutation, grown in 2013, 2016, and 2017

Inbreds Content of oleates in oil, % Genotypic effect Regression on temperature
fluctuations in ripening period

Variance of de-
viations from
the regression

line, Si
2

2013 2016 2017 Average
content per

3 years
Ei rank Ri rank

AC-11 34.1 33.6 34.8 34.2 –2.04 3 0.68 2 0.42

AC-13 35.3 36.1 37.5 36.3 0.09 2 1.92 3 0.01

AC-16 35.8 36.2 37.8 36.6 0.39 2 1.78 3 0.14

AC-28 34.7 35.4 37.6 35.9 –0.31 2 2.57 3 0.19

AC-32 38.6 37.8 38.3 38.2 2.03 1 –0.20 1 0.30

AC-37 35.5 35.7 36.6 35.9 –0.27 2 0.98 2 0.05

AC-43 36.3 37.6 36.1 36.7 0.46 2 –0.29 1 1.27

AC-44 35.6 35.8 37.1 36.2 –0.04 2 1.34 2 0.13

AC-52 33.4 34.7 34.8 34.3 –1.91 3 1.16 2 0.33

AC-70 37.3 38.6 37.5 37.8 1.59 1 0.07 1 0.98

LSD 0,05 1.4 0.8 0.71 X 0.50 X
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DISCUSSION

The increased content of oleates in carriers of mutant genes
su1, ae, and su2 can be considered as confirmation of the
spatial linkage of these genes with oleate-coding loci and
the presence of at least three oleate-coding loci in chromo-
somes 4, 5, and 6.

Judging by the content of oleates, the most expressive loci
among them are presumably located in the fourth and sixth
chromosomes, and the least expressive in the fifth. The rest
of the currently known oleate-coding loci, in particular
those located on chromosomes 1 and 2 (Motto et al., 2010),
cannot be characterised in this way, since none of the genes
of the endosperm structure is localised in these chromo-
somes (Coe and Schaeffer, 2005).

The content of oleates in unrelated inbred-carriers of each
endospermic mutation was notable as having the quantita-
tive variability. The inbreds of the common type also
showed quantitative variability in the content of oleates,
although the level of the trait was significantly lower than in
the mutant lines. The reason for the presence of such
variability should be recognised as the effects of genotype
and genotype–environment interactions.

It has been shown that the content of oleic acid glycerides in
maize oil is regulated by a complex polygenic system, the
main genes of which are localised in different chromo-
somes, exhibit different expressiveness, tendency to
multiple allelism, interact between themselves not only in
an additive, but also in an epistatic type, and influenced by
modifier genes (Yang et al., 2010; Li et al., 2012). In
addition, there is no guarantee of homozygosity for all loci
that control oleic acid glycerides content in maize inbreds.

These features cause a free combination of alleles of
oleate-coding loci, primarily unlinked with the genes of the
endosperm structure, which, most likely, causes quantitative
variability in oleate content.

It is noteworthy that in carriers of endospermic mutations,
the range of quantitative variability in the content of oleates
was significantly lower than the level of increase in the trait
under the influence of endosperm mutations, especially su1
and su2. This can be considered as evidence of the high
expressiveness of oleate-coding loci on chromosome 4 and
6, which confirms the data of other authors (Belo et al.,

2008; Wassom et al., 2008).

Another reason for the quantitative variability of the oleate
content in carriers of endospermic mutations may be the
crossover distribution of genes localised in linked oleate-
coding loci and loci of the endosperm structure. In our
experiments, during intralinear selection, we encountered
some carriers of endospermic mutations with a very low
oleate content, approaching the level of common maize.
However, the frequency of their occurrence was very
insignificant, and there was hardly any reason to associate
the variability of the oleate content precisely with the
crossing over effects.

The results obtained showed that the content of oleates in
maize inbreds significantly depended on the climatic
conditions of growing. Similar results were previously
obtained by other authors (Egesel et al., 2011). It has been
shown that among the environmental factors, the most
significant effect on the content of oleates is the temperature
regime of the growing season, especially during the period
of grain ripening (Canvin et al., 2011). The oleate content
increases with an increase in air temperature (Shulte et al.,

2013).

In the framework of modern concepts, the mechanism of
this phenomenon involves a decrease in the intensity of the
formation of linoleic acid from oleic acid under the action
of the desaturase FAD-2 (Li et al., 2015). It is known that
one of the most important conditions for the desaturation
process is a high content of molecular oxygen in tissues and
organelles that synthesise fatty acids (Pelly, 2012). As the
growing temperature rises, the oxygen concentration in
these tissues and organs decreases, which, most likely,
causes a decrease in FAD-2 desaturase activity and, as a
consequence, an increase in the oleic acid content
(Rolletschek et al., 2007).

The results obtained in our experiments confirmed this
pattern. Under the conditions of 2017 with the highest
growing temperature, in comparison with the conditions of
2013 with the lowest temperature, the average oleate
content was higher in all groups of inbreds.

However, in the inbreds of all analysed types of maize, the
content of oleates, depending on the growing temperature,
did not change monotonically, and the reactions of different
inbreds to this factor did not coincide. Most of the inbreds
of the common type and inbred-carriers of each mutation
were characterised by a wide range of genotype response to
the temperature regime at time of ripening, and the content
of oleates had rather pronounced variation over the years.
At the same time, within each group, inbreds with narrow
ranges of genotype response were identified, which had low
plasticity and a fairly stable level of oleate content with
fluctuations in temperatures during the ripening period.

Some inbreds with a narrow range of the genotype reaction
combined stability of the trait over the years with its rather
high genetically determined level. Inbreds of this type, most
likely, have the greatest practical value for creating sources
of maize oil with an increased content of oleic acid glycer-
ides.

CONCLUSIONS

It was found that maize inbred-carriers of endospermic
mutations su1, ae, and su2 differed from the inbreds of the
common type by a significantly increased content of oleates
in oil. According to three-year estimates, the inbred-carriers
of the su1, ae and su2 mutations had higher oleate content
than in inbreds of the common type by 61.9%, 26.9%, and
45.4%, respectively. With an increase in air temperature
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during the ripening period, the average oleate content in
inbreds of all analysed types of maize, as a rule, increased.
The level of the trait varied significantly in unrelated
inbreds-carriers of one mutation, depending on the genotype
and the nature of genotype–environment interactions. Most
of the inbreds were distinguished by significant variability
of oleate content over the years. At the same time, within
each group, inbreds with low plasticity and a fairly stable
oleate content at different ripening temperatures were
identified, and some of them combined the stability of the
trait over the years with its high genetically determined
level.
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OLEÎNSKÂBES GLICERÎDU SATURS KUKURÛZAS ENDOSPERMAS MUTANTU EÏÏÂ UN TÂ ATKARÎBA NO
TEMPERATÛRAS NOBRIEÐANAS LAIKÂ

Glicerîdu saturs eïïâ ir atkarîgs no kukurûzas lîniju genotipa. Daïai lîniju ðis saturs palielinâs lîdz ar temperatûras paaugstinâðanos, citâm
lînijâm tas paliek stabils.
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