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INFLUENCE OF SEED HETEROGENEITY ON SOWING AND YIELDING
PARAMETERS OF RICE CULTIVARS
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The demonstrated that the sowing parameters of rice seeds were significantly influenced
by panicle parts from which the sown material had been taken. The best sowing indicators (1000-
seed weight, germination energy, laboratory and field germinability) were recorded for seeds
gathered from the upper part of the main panicle.
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Introduction. The rice is the most common groats crop. Ukraine is the farthest country
from the equator, where the rice is successfully grown. The Institute of Rice of NAAS has created
rice cultivars adapted to the conditions of the South of Ukraine.

In terms of sown areas and gross yield, the rice ranks second, and in terms of yield capaci-
ty, this crop ranks first in the world among groats crops [1]. Intensive technologies of rice cultiva-
tion involve sowing of high-quality seeds, as they determine biological and economic characteris-
tics of plants; therefore, their quality largely affects the yield volume. Thus, with weather permit-
ting, modern rice cultivars are able to produce high seed yields. However, despite a high produc-
tive potential of seeds, the seed germinability in the field is quite low. Some researchers reported
that the field germinability of rice seeds did not exceed 25-35%, while in other groats crops it was
two to three times higher [2].

Low germinability in the field and uneven seedlings are primarily attributed to the seed

quality, while imperfection of farming techniques during the growing period is of secondary im-
portance. One should remembere that it is much easier to grow good-quality seeds and prevent
their deterioration than to "restore" them later [3].
In addition, there is no doubt that the use of only high-quality seeds on an industrial scale is an
important, untapped reserve for increasing seed production. To obtain high-quality rice seeds
with high sowing and yielding parameters, one need to use advanced methods of seed production
[4].

Literature review and objective articulation. The ability to form seeds is one of the
most important functions, which plants evolved. Genetic programming for obligatory self-
formation in the process of long evolution has formed a selective mechanism of seed nutrition in
plants. Depending on internal and external factors, seeds produced by a parental plant are hetero-
geneous by their morphological, anatomical and biological properties. Seeds are formed during
the plant life under certain environmental conditions. Due to the effects of various exogenous and
endogenous factors during different phases of the parental plant development, seeds have various
sowing and yielding parameters. The seed heterogeneity in terms of morphological, biochemical
and physiological compositions as well as ability to germinate and ensure a certain productivity
of genotypes in the offspring is called "heterospermia. In the production of high-quality sowing
material, it is necessary to solve three basic challenges: identification of conditions that would
favor formation of seeds of various quality, and choice of criteria for selecting the best seeds and
use of objective methods of seed evaluation [5, 6]. Heterospermia is primarily associated with
seed size — an important biological and economic indicator that characterizes the suitability of
seeds for sowing and their yielding qualities. It is known from publications that the use of the
best, ie conditioned, seeds for sowing is equivalent in the effect of fertilizers or better tillage [7].
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Seeds of the same batch, or from one plant, or from one inflorescence may differ in their anatom-
ical, morphological, physical, chemical, physiological and genetic characteristics. This phenome-
non is called heterogeneity.

Purpose and objectives. The development of a cultivation technology is aimed at maxim-
izing the potential productivity of a crop. To accomplish this, studies of heterogeneity are not
only of theoretical but also of practical value, as knowledge of this phenomenon can open new
opportunities to improve seed quality.

Materials and methods. The rice, like most other groats crops, is noticeable for a fairly
clear manifestation of one of the forms of seed heterogeneity — matrical heterogeneity. In particu-
lar, we conducted studies on cultivars of different ripeness groups (mid- and late-ripening) and
confirmed that the best sowing parameters (1000-seed weight, germination energy and laboratory
germinability of seeds) were intrinsic to seeds formed in the upper part of the main panicle. Natu-
rally, a question about the feasibility of using this phenomenon to select good-quality seeds fol-
lowed by sowing them in the primary stages of seed production arose.

The experiments were carried out in the trial fields of the Institute of Rice of NAAS of
Ukraine in 2019-2020. The weather during the growing period was generally favorable for suffi-
cient yields and harvest of good-quality seeds.

The following rice cultivars were studied: Premium (early-ripening), Vikont, Marshal,
Merydian-32 (late-ripening). According to the experiment desing, the panicles of rice cultivars
were divided into upper and lower parts. The sowing area was 25 m’; the record area was 20 m’.
The experiments were carried out in four replications. The farming technique of the experiments
was in accordance with the recommendations of the Institute of Rice of NAAS. Seeds were con-
ventionally sown in rows. The yields were harvested and recorded by direct combining in the
phase of full ripeness of seeds with a small-sized combine "Yanmar". Phenological observations
of plant growth and development were performed during the growing period. Data were statisti-
cally processed by traditional methods.

Results and discussion. Our study was planned to evaluate the influence of matrical het-
erogeneity of seeds on their sowing and yielding parameters in different promising rice cultivars
bred in Ukraine: Premium (early-ripening), Vikont, Marshal, Merydian-32 (late-ripening). The
growing period of the studied cultivars varied depending on the genotype and cultivation year.
Thus, the growing period ranged 110 to 115 days and 125 to 130 days in the mid-ripening and
late-ripening cultivars, respectively.

Analyzing the obtained data, we could see that the matrical heterogeneity of seeds in some
way affected the quality of seeds. It should be noted that the highest germination energy and la-
boratory germinability of seeds were recorded when seeds from the upper part of the panicle were
sown, regardless of the cultivar (Table 1). These parameters were much lower with seeds from
the lower part of the panicle, for all cultivars under investigation. However, it is noteworthy that
the germination energy and laboratory germinability of seeds in latter variant ranged within 95—
97% and 97-98%, respectively. These values are quite high and correspond to the current stand-
ard in Ukraine (DSTU 2240-93) for varietal and sowing qualities of seeds.

As to the 1000-seed weight, the larger and plumper seeds in the upper part of the panicle
were, the thinner and less pump they were in the lower part of the panicle. The 1000-seed weight
for the upper part of the panicle ranged 30.22 to 27.58 g, depending on the rice cultivar. This pa-
rameter for the lower part of the panicle was within 28.78-26.84 g

The 2019-2020 results shoed that the seed quality was affected by matrical heterogeneity
of seeds. Therefore, better results were obtained in the plots sown with seeds from the panicle
top, and the field germinability was 1.5-fold in comparison with the plots sown with seeds from
the lower part of the panicle.

Analyzing the cracking index, we observed its decrease in the plots sown with seeds from
the upper part of the panicle, while in the plots sown with seeds from the lower part of the pani-
cle, this parameter, on the contrary, increased. Reduction in the cracking index had a positive
effect on the germination energy and laboratory germinability, allowing for an increase in the
field germinability.
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Table 1.
Major sowing parameters of the rice seed quality before sowing depending on the seed het-
erogeneity, 2019-2020

Before sowing

. Field ger-
Cultivar Variant 1000-seed  Cracking Gormina-  Laboratory - pyngpiy;
weight, ¢ index, % tion ener-  germina- ty, %
gy, % bili-ty, %

Vikont Upper part of the panicle  30.22 15 100 100 87
Lower part of the panicle  28.78 22 98 98 65
Premium Upper part of the panicle  29.19 14 100 100 81
Lower part of the panicle 28.48 33 96 98 58
Marshal Upper part of the panicle 27,75 3 100 100 90
Lower part of the panicle  27.20 6 96 97 69
Merydian- Upper part of the panicle  27.58 7 97 99 83
32 Lower part of the panicle  26.84 12 92 95 74

Rice cultivation technologies aimed at maximizing the potential productivity of the crop is
the basis of both seed and kernel production, especially in the conditions of new industrial relations.
Therefore, our purpose was to develop rice cultivation technologies with due account for its varietal
characteristics via studying the effect of rice heterogeneity on yield (Table 2).

Analyzing the yields harvested from the experimental field in the study years, we observed
that the rice yield ranged 8.1 to 11.7 t/ha, depending on a combination of the factors of interest. The
results demonstrated that the plots sown with seeds from the upper part of the panicle gave signifi-
cantly increased yields regardless of the cultivar. The maximum yield in this variant was given by
Vikont — 11.7 t/ha.

Significantly lower yields from all the studied cultivars were produced in the plots sown
with seeds from the lower part of the panicle. The minimum yield was given by Premium — 8.1 t/ha.
Our calculations showed that we lost 1.9-2.3 t/ha of conditioned rice seeds when seeds from the
lower part of the panicle were used for sowing compared to crops grown from seeds from the upper
part of the panicle. Thus, it was found that seeds from the panicle top, regardless of the cultivar,
were adventurous in terms of yielding parameters. The use of seeds from the lower part of the pani-
cle reduced the yield parameters of seeds, which led to a shortfall of precious material.

Table 2
Rice seeds yields depending on the seed heterogeneity, t/ha, 2019-2020
Part of the panicle (factor B)
Cultivar (factor A) Upper part of the pan- Lower part of the pan- Mean for factor A

icle icle

Vikont 11.7 9.5 10.57

Premium 9.9 8.1 8.98

Marshal 10.6 8.3 9.45

Merydian-32 10.9 8.7 9.80
Mean for factor B 10.77 8.63

LSDys Significance level of the share differences for the factors: A -0.128; B—0.131
Significance level of the mean values of the (main) effects: A —0.091; B — 0.065

Analysis of variance proved the differences in the influence shares of the studied factors
on the rice yield (Fig. 1).

It was found that the seed heterogeneity had the greatest impact on the yielding parame-
ters and seed productivity of plants, as its share was 76.4%. The cultivar peculiarities contributed
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22.4% to the impact on the seed yield. The A-B factor interaction was insignificant (0.5%); the
influence of residual factors (primarily weather factors) was also insignificant (0.7%).

Factors chares

AB interaction_, Residual factors

0.5% 7
° 0.7% Factor A

22.4%

Factor B
76.4%

Fig. 1. The factor shares in the influence on the rice seed yield depending on the cultivar
peculiarities (factor A) and seed heterogeneity (factor B),%

Conclusions. The study revealed that, to obtain stable yields with high sowing and
yielding parameters, it is necessary to use high-quality seeds, in particular seeds from the panicle
top, regardless of the cultivar. Analysis of variance proved the maximum share of the seed
heteroggeneity in the impact on the seed yield. The use of seeds from the lower part of the
panicle for sowing led to waste of planting material and thinned crops, resulting in reduced
yields, which in turn meant low-quality seeds.

Thus, the matrical heterogeneity-based selection of rice seeds from the upper part of the
panicle in the primary stages of seed production is an important technological approach.
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BILTHB PI3HOAKICHOCTI HACIHHA HA ITOCIBHI I YPOKAHHI BJIACTHBOCTI
COPTIB PUCY

Hosoym O.C., Hnak .B., [lInak T.M., Menbaiuenko I'.B.
Incturyr pucy HAAH, Vkpaina

Merta. Po3poOka TexHOJIOTii BUPOIIYBAaHHS CHPsIMOBaHAa Ha MaKCUMAJIbHY peaji3alilo MOTeH-
LIIHOT MPOAYKTUBHOCTI KyAbTypH. /i 1IbOTO BUBYEHHS PI3HOSKICHOCTI Ma€ HE TUIBKU TEO-
pEeTHYHE 3HAYCHHS, a U MPAaKTUYHE, TaK SK MI3HAHHS [OTO SIBUIIA MOXE BIAKPUTH HOBI MOXK-
JMBOCTI MOJIMIIEHHS SIKOCT1 HACIHHS.

Martepianau i Mmerogu. B 2019-2020 pp. nmpoBoauiIM MOJIKOBI Ta J1a0OPAaTOPHI JAOCIIHPKEHHS B
pucoBiii ciBo3MmiHi [HctuTyTy prica HAAH. ArporexHika eKCiepUMEHTY BiIIOBifaga BUMO-
raM METOJMKH AociigHoi cinpasu 3a JlocnexoBum b.O.

OOroBopeHHs1 pe3yJbTaTiB. BUCBITIICHO pe3ynbTaTH JOCTIKEHHS 3aKOHOMIpHOCTEH (opmy-
BaHHS MPOJYKTUBHOCTI HOBUX COPTIB pUCA, a TAKOXX HOT0 HACIHHEBOI SIKOCTI B 3AJIEKHOCTI
BiJl MAaTPUKAIBbHOI Pi3HOSIKICHOCTL. BpoxkaifHicTh y MOJIB0BOMY JTOCHIAL 32 POKU JOCTIKEHHS
3MiHIOBaIaca B Mexxax Bimg 8,1 mo 11,7 T/ra B 3a1€KHOCTI Bif THX YM IHIIHUX JOCILIHKEHUX
YMHHUKIB. YCTaHOBJICHO, 1[I0 BUCOKA BPOKANHICTh prca ¢popMyBajacs Ha AOCTITHUX IUISH-
KaX, 3aCISTHUX HACIHHSIM 3 BEPXHBOT YACTMHM BOJIOTI H BiA copTy. Ha mocmimHux miuisHKax,
3aCiIHUX HACIHHSAM 3 HWKHBOI YACTMHHU BOJIOTI, BiIMIYeHO Hem00ip HACIHHEBOTO MaTepiary
Bix 1,85 o 2,30 1/ra y mopiBHsAHHI 3 HonepenHiM BapianToM. Takum 4nHOM, ciBOa HACIHHIM
3 HIDKHBOI YaCTMHHU BOJIOTI MPU3BOIUTH 0 HEPAI[IOHATBHOTO BUKOPHCTAHHS HACIHHEBOTO
MaTepiaiy, B pe3yJibTaTi 4oTo BiI0yBA€ThCS 3pIIKEHICTD MOCIBY Ta SIK Pe3ybTaT — 3HUKEHHS
BPO’KAMHOCTI, 10 B CBOIO YEPry BUKIUKA€E 3HI)KCHHS SKOCT1 HACIHHS.

BucHoBku. TakuM 4nHOM, 3aCTOCYBaHHS y MEPBUHHUX JIAHKAaX HACIHHMIITBA PUCY BigOOpy Ha-
CiHHS Ha 0a3i MPOSBU MATPUKAIBHOI PI3HOSKICHOCTI y MEXaxX BEPXHbOi YACTHHHU BOJIOTI €
BAXJIMBUM TEXHOJIOTIYHUM TpuitomMoM. Lle cripusie migBHILIEHHIO BPOKaHOCTI Ta SKOCTI Ha-
CIHHEBHUX IOCIBIB PHUCY, L0 J03BOJISIE€ MPUCKOPUTH BIIPOBAIKEHHS HOBUX COPTIB y BUPOOHU-
LTBO.

Knwuoei cnosa: puc, maca 1000 nacinun, enepeisi npopocmants, nOIbOBA CXONHCICMb, 8POHCALI-
Hicmb, PI3HOAKICHICMb.
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INFLUENCE OF SEED HETEROGENEITY ON SOWING AND YIELDING
PARAMETERS OF RICE CULTIVARS

Dovbush O.S., Shpak D.V., Shpak T.M., Melnichenko H.V.
Institute of Rice of NAAS, Ukraine

Purpose and objectives. The cultivation technology development was aimed at maximizing the
potential productivity of the crop. To accomplish this, studies of heterogeneity are not only of
theoretical but also of practical value, as knowledge of this phenomenon can open new oppor-
tunities to improve seed quality.

Materials and methods. In 2019-2020, the field and laboratory experiments were carried out in
the rice crop rotation of the Institute of Rice of NAAS. The farming technique of the experi-
ment met the requirements for experimentation, as Dospekhov B.A. described.

Results and discussion. This article covers the results on the performance patterns of new rice
cultivars and their seed parameters, depending on the matrical heterogeneity. The yield in the
field experiments across the study years ranged 8.05 to 11.68 t/ha, depending on a combina-
tion of the factors under investigation. It was found that the rice produced high yields in the
plots sown with seeds from the upper part of the panicle, regardless of the cultivar. In the
plots sown with seeds from the lower part of the panicle, there was a shortfall of planting ma-
terial from 1.85 to 2.30 t/ha in comparison with the plots sown with seeds from the upper part
of the panicle. Therefore, sowing seeds from the lower part of the panicle means irrational
use of planting material, resulting in thinned crops and decreased yields, which in turn leads
to the production of low-quality seeds.

Conclusions. Thus, the matrical heterogeneity-based selection of rice seeds from the upper part
of the panicle in the primary stages of seed production is an important technological
approach. This contributes to an increase in the yield and quality of rice seeds, allowing for
accelerated implementation of new rice cultivars into production.

Key words:rice, 1000-seed weight, germination energy, field germinability, yield, heterogeneity.
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INTRA-POPULATION VARIABILITY OF OIL CONTENT AND FATTY ACID COMPOSI-
TION IN MODERN HEMP CULTIVARS

Laiko' .M., Kobyzeva® L.N., Mishchenko' S.V., Kyrychenko' H.I.
'Institute of Bast Crops of NAAS, Ukraine
2 Plant Production Institute named after V.Ya. Yuriev of NAAS, Ukraine

The intra-population variability of the oil content, selection of plants with the maximum
oil content, trait fixing in the selection process, and optimization of the fatty acid composition of
oil in hemp seeds were investigated.

Keywords: breeding, cultivar, inbreeding, oil content, fatty acid composition
Introduction. Polymathic breeding material, which includes inbreeding lines, inter-line,

cultivar-line and line-cultivar tetrahydrocannabinol-free hybrids, has been created. In order to
assess their prospects for breeding and production, we studied the intra-population variability of
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