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Introduction. Sufficient amounts of hybrid seeds is a necessary prerequisite for the
widespread use of hybrid rye in Ukraine. Although hybrid rye in Ukraine is still not produced in
sufficient volumes of commercial activities, it is possible to start creating important prerequisites
for successful reproduction of parental components followed by their hybridization [1, 2, 3].

Currently, hybrid seed production systems of other cross-pollinated crops, such as corn,
sorghum and sunflower, using a sterile female component and a male component (fertility
restorer) are well known. A lot of scientists participated in the development and improvement of
methods and technologies for obtaining hybrid seeds of these crops [4, 5, 6].

Literature Review and Problem Articulation. Basing on their results, one can assume
that the easiest way to obtain hybrid winter rye seeds is to copy hybridization plot designs either
for corn or for sunflower. However, regular control of the fertility and sterility of parental
components is a very important factor affecting the seed quality.

It is known that the plant density of female sunflower forms in hybridization plots is 5—7
plants/running meter; for corn, this parameter is 4-5 plants/running meter [7-9], while the
number of rye plants is 25-40. At the same time, rye tillers well (on average 5—6 shoots per
plant), so it is hardly possible to control the sterility or fertility of 200-240 spikes/running meter.
Therefore, taking into account the biological features of the rye development, it does not make
sense to sow parental components separately (in alternating bands).

For the last stage of seed production (production of hybrid seeds, i.e., the crossing of a
CMS simple hybrid and a male component), isolating distances can be significantly smaller than
those upon CMS lines reproduction, but larger than those when varieties - populations are grown.

It has been proven that it is possible to obtain hybrid winter rye seeds in hybridization
plots by mechanical mixing seeds of female (sterile) and male (fertile) components. V.D.
Kobylyanskiy [10] believed that it was possible to create mixtures with ratios 80-95% % and 5-
15% &. Growing a male component may be appropriate either in alternate bands in a ratio of 3:1
or 4:1, or using a mechanical mixture with a pollinator portion of approximately 4-8% [11-16].

The latter method significantly reduces the expenditure of seeds, but can decrease the seed
productivity of the mixture because of the male component seeds, especially when a low-yielding
synthetic variety is used, as such seeds cannot be completely or partially (by grain size and color)
separated from the hybrid seeds [16].

We believe that the uniform distribution of male component plants in a hybridization plot
is a mandatory condition for creating such mixtures. If the plant coenosis is formed in a proper
way, the amount of fertile pollen will be sufficient for pollination of female plants [17-19].

To ensure the purity of hybrid seeds when using this method, one should carefully cull at
the previous stages of reproduction of the female and male forms, with due account for the
reproductive feature of this crop, and adhere to the spatial isolation requirements.

Upon propagation of one CMS line (3—5 generations), any contamination of this line with
foreign pollen or with any mechanical mixture during sowing, harvesting or processing of seeds
must be completely excluded. Even the smallest number of atypical plants (especially fertility
restorers), which have cross-pollinated, will render the seeds unfit for further propagation and
possibly even for elite seed production.
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It is also necessary to avoid mechanical mixing between the CMS line and its fixer. Upon
the reproduction of a synthetic male component, the seed production requirements for varieties -
populations should be followed. However, the more inbred a synthetic is, the greater the
probability of foreign pollination is, since foreign gametes have advantages in fertilization [20,
21].

Another limitation to mixing seeds of parental component is that the pollinator synthetic
variety, which has a higher "vigor" and shows a wide genetic variability, should not suppress the
plants of a female component in a row coenosis. Therefore, it is impossible to obtain seeds of
three-line hybrids using this method [10, 22-32].

In literature, there are no sufficiently convincing data that would allow us to draw
conclusions about the most acceptable method of obtaining hybrid winter rye seeds using CMS.
H.H. Geiger [4] and V.D. Kobylyanskiy [33] demonstrated the effectiveness of mechanical
mixtures of seeds of female and male components of a heterotic hybrid. A sufficiently high
amount of hybrid seeds is achieved when the seeds of the female sterile line account for 90%, and
the share of the seeds of the male form is 10% [34].

This method of obtaining hybrid seeds does not require separate sowing or harvesting and,
finally, can be the most profitable. When high-yielding synthetic varieties or varieties -
populations are used as male components of hybrids, some admixture of non-hybrid seeds of the
parental variety to hybrid seeds will not have a significant effect on the yield of F; hybrids. The
seeding rate of a female component is another factor that directly affects the seed productivity of
winter rye plants in hybridization plots.

Publications give no clear scientifically-sound and economically feasible seeding rates for
parental components of hybrids. Some authors suggest using a "half" seeding rate [35], which
allows for a higher seed yield. However, we think that it is necessary to know this parameter
exactly lest excessive amounts of seeds of female components of hybrids should be sown and lest
the risks associated with reduced quantity and quality of hybrid seeds should be enhanced [36—
38].

Rye is a crop that is unpretentious to growing conditions [39—41]. Owing to its biological
features, it responds very well to better weather and improved farming techniques. Biologically,
winter rye is more resistant to stressors during the growing period. In addition, modern rye
varieties and hybrids, thanks to breeding and the use of different genetic systems, are able to have
high potentials of quantitative traits. High winter hardiness of 8-9 points, drought resistance of
7-9 points, productive tillering capacity of 8—15 shoots, spike length of 9-12 cm — such major
parameters are expected from a modern variety [23, 42—44].

The response of rye plants to favorable weather conditions is manifested as a change in
their habitus. The plant height, the number of fertile shoots, the spike length, and the leaf surface
increase; redistribution between the vegetative and generative parts of the plant occurs [45, 46].
In addition, the number of shoots per plant increases, but lateral shoots are significantly shorter
than the main ones. This, in turn, affects anthesis, in particular shorter shoots flower 5-7 days
later than the main shoot, which can negatively affect caryopsis setting and lead to unseeded
spikelets. If the weather during anthesis does not favor crosspollination (increased rainfall or, on
the contrary, air drought), there is a high probability of damage to plants (primarily lateral shoots)
by Claviceps purpurea. Severely damaged seeds must not be sown for seed production purposes
[47].

This has an especially negative effect on obtaining hybrid seeds in hybridization plots: the
sterile female form should be only fertilized by pollen of the male component (variety or line),
the anthesis duration of which is limited. Even if the anthesis timeframes of the parental
components of a hybrid coincide, there may be circumstances when the pollen amount from the
male component will not be sufficient to pollinate lateral (shorter) shoots.

It was proven that a great amount of grain did not always mean a large amount of grade
seeds. Hence, the conditions during the rye plant vegetation affect the quantity and — most
importantly — the quality of hybrid seeds [48]. Upon strong thickening, rye plants become taller,
which can lead to lodging and, as a consequence, to decrease the amount and quality of seeds
(germination, shriveling) [49, 50].
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We demonstrated that at the initial stages of seed production, when winter rye varieties
are sown with a row width of 30 cm, the gross seed collection decreased by 2—3%, but the yield
of grade seeds increased by 10—15%. Thus, we put forward a working hypothesis that the sowing
of female components of hybrids with a row width of 30 cm contributes to the formation of
productive rye stems equalized in the height of the main and lateral shoots, thanks to which all
the spikes will flower simultaneously with the restorer anthesis, which, in turn, will positively
affect the quantity and, most importantly, the quality of seeds.

Patterns of the construction of plant populations in a macrocoenosis allow for a correct
approach to the issue of variability amplitudes of quantitative traits. Each of the yield
characteristics varies in the population only within certain limits.

In winter rye, all yield elements can be divided into two groups by variation degree:
weakly and strongly variable. Group 1 includes the plant height, the number of spikelets per
spike, thousand kernel weight, the spike density, and the number of kernels per spike. Group 2
includes the kernel number and weight from the main spike, productive tillering capacity, and the
kernel weight per plant [49].

There is a directly fixed capacity for one or another level of variability.

The variability degree is determined by genotypic peculiarities of a trait, which determine
its amplitude. With a sharp change in growing conditions, when the species is in extreme
conditions and its very existence is threatened, the system ensures the stability of variations of
traits in the population, and when the growing conditions are altered, values of the coefficient of
variation change [51-55].

According to Kobylyanskiy’s and Kasaieva’s data, a model winter rye variety is supposed
to have the following characteristics: yield capacity — 8.0 t/ha, number of productive stems per

m’— 400-450, plant height — 90—120 cm, number of kernels per spike — 70-80, thousand kernel
weight — 3540 g, weight of kernels per spike — 2-2.5 g [44, 56-58].

Purpose. To establish the regularities of the plant stand formation in the female form of
modern hybrids depending on seeding rates in winter rye hybridization plots; to prove that an
increase in the seeding rate does not lead to an increase in the seed yield and entails an increase in
costs for the production of hybrid winter rye seeds; to calculate the economic losses resulted from
increased seeding rates due to the purchase of seeds.

Material and Methods. The study was carried out in the experimental field of the Plant
Production Institute named after V.Ya. Yuriev of NAAS in 2016-2018. In the study, the female
form of modern commercial winter rye hybrids (Yurivets, Yupiter) was used; it was sown by
solid or wide-row planting, with a seeding rate of 750,000-4,000,000 germinable seeds per
hectare.

Results and Discussion. Basing on the experience with winter rye hybrids, we believe

that the parameters of a model hybrid should be as follows: yield capacity — 9.0 t/ha, number of
productive stems per m* — 550-600, plant height —90—120 cm, number of kernels per spike — 70—

80, thousand kernel weight — 3540 g, weight of kernels per spike — 2-2.5 g. Taking into account
that the average heterosis in winter rye hybrids is 15%, the model parameters of female forms of
winter rye hybrids should be the same as those of varieties.

Plant density and its influence on yield. The plant density affects the yield and primarily
depends on seeding rates. We analyzed the plant density in the female form of winter rye hybrids
depending on the seeding rate. The optimal plant density was calculated by Savytskyi’s formula
for determining seeding rates with due account for the optimal density of productive stems [59].

A.P. Orliuk, A.K. Kasaieva and other researchers showed that the field germinability of
winter wheat seeds was 75-80%. During the growing period, another 35 - 40% of plants die
under the influence of abiotic and biotic environmental factors. Thus, 35-40% of the sown plants
will remain before harvesting [44, 60]. According to V.I. Khudoierko’s and V.D. Kobylyanskiy’s
data, the percentage of winter rye plants that survived until harvesting is 60—-65% [42, 61].

Our calculations are summarized in Table 1. We determined that, if rye seeds with the
laboratory germinability of 92%, the average field germinability of 80% and the average multi-
year plant death from diseases, drought and other factors of 20% are sown, the average estimated
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number of plants in the field would be only 60% of the number of seeds sown. Thus, only 60% of

the plants will be harvested (Table 1).
Table 1

Predicted pre-harvest number of plants (PNP) in the female form, Koroleva BK, upon solid
and wide-row planting and various seeding rates.

Predicted pre-harvest

Seeding rate
number of plants,

Seeds/ha Seeds/m’ Kg/ha plants/ m’
75,000 75 22.5 48.00
1,000,000 100 30 64.00
1,500,000 150 45 96.00
2,000,000 200 60 128.00
2,500,000 250 75 160.00
3,000,000 300 90 192.00
3,500,000 350 105 224.00
4,000,000 400 120 256.00

Having compared the PNP with the observed data, we established the effects of the

investigated factors on the plant density.
Figure 1 shows the predicted and observed numbers of plants per m” at various seeding

rates in 20162018 (solid planting).
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Figure 1 Predicted and observed numbers of plants in the female form, Koroleva BK, upon solid
planting at various seeding rates.

We established that the predicted and observed numbers of rye plants were equal (or very
similar) at the seeding rates of 1,500,000-2,500,000 germinable seeds per hectare in all the study
years. That is, such seeding rates upon solid planting allow avoiding waste of extra seeds sown.
The seeding rates of 3,000,000—4,000,000 germinable seeds per hectare did not ensure the

estimated number of plants per unit area.
The percentage of realization of the plant number was determined depending on the

investigated factors (Fig. 2)
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Figure 2 Percentage of realization of the potential plant density at various seeding rates (solid
planting).

In all the study years, the observed plant density approached the PNP only at one seeding
rate — 1,500,000 seeds/ha. At the seeding rates of 2,000,000 and 2,500,000 seeds/ha, the observed
value was often 90 Zbirnyk Naukovykh Prats SHI-NTsNS 109% related to the PNP. Realization
of the potential number of plants at the seeding rates of 3,000,000-4,000,000 seeds/ha was only
57-85% of the PNP.

Figure 3 shows the predicted and observed numbers of plants per m” at various seeding
rates in 20162018 (wide-row planting).

w2016 mm2017 =w2018 -»%PNP
250

200 /
150

100

Plant number/m?

i
o

750,000 1,000,000 1,500,000 2,000,000 2,500,000 3,000,000
Seeding rate

Figure 3 Predicted and observed numbers of plants in the female form, Koroleva BK, upon wide-
row planting at various seeding rates.
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It was found that, in all the study years at the seeding rates of 750,000-1,000,000
germinable seeds per hectare, the observed numbers of plants exceeded the PNP; at 1,500,000—
2,000,000 seeds per hectare, the observed numbers were often similar to the PNP; and at
2,500,000-3,000,000 seeds per hectare, the observed numbers were significantly lower than the
PNP.

Therefore, the femal form plant coenosis was better formed at low seeding rates; it was
attributed to higher field germinability and survival of plants during the winter rye vegetation
period.

w2016 mm2017 2018 —»PNP

180
160
140
120
100

80

60

Hiiis

40
20

750,000 1,000,000 1,500,000 2,000,0002,500,000 3,000,000
Seeding rate

%

Figure 4 Percentage of realization of the potential plant density at various seeding rates (wide-
row planting).

With a mechanical mixture, stable realization of the plant potential in relation to the PNP
is possible at the seeding rates of 750,000 and 1,000,000 seeds/ha; it is unstable at 1,500,000 and
2,000,000 seeds/ha; on average, 70% of the plant density potential is realized at 2,500,000 and
3,000,000 seeds/ha (Fig. 4).

The main criterion for evaluating a new breeding innovation is its advantages over
existing accessions and over check accessions. We believe that technologies of obtaining hybrid
winter rye seeds in hybridization plots should entertain the technological peculiarities of rye
growing and the characteristics of the heterosis effect in hybrids and their parents.

An important condition for the wide and rapid dissemination of an innovation is the
identification of all its advantages and disadvantages. It is important for consumers to have
complete information about the measures that they will be supposed to apply when using this
innovation (mainly, these are the necessary costs and expected profit from implementation of the
innovation).

Costs for seed directly depend on seeding rates. In Table 1, the amounts of seeds (kg) at
the seeding rates under investigation are presented. The minimum sowing amount was 22.5 kg/ha
(750,000 germinable seeds/ha), the maximum — 120 kg/ha (4,000,000 germinable seeds/ha). The
price of seeds in the study years was & 60,000/ton.

Thus, calculations showed that the profit was & 93.15-449.55/ha at the seeding rates for
the female form, Koroleva BK, of 750,000, 1,000,000, and 1,500,000 germinable seeds/ha in the
hybridization plots. The seeding rates of 2,000,000, 2,500,000, 3,000,000, 3,500,000, and
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4,000,000 germinable seeds/ha led to losses of 2 412.56-2386.08/ha because of purchase of extra
seeds only (Fig. 5).
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Figure 5 Profit/loss vs. seeding rate of the female form, Koroleva BK, in the hybridization plots,

UAH (2016-2018).

Conclusions. It was proven that reduced seeding rates should be used to form a plant

coenosis of the female component, Koroleva BK, and to obtain hybrid sgede—in tha bybridization
plots. At the rates of 750,00-1,500,000 germinable seeds/ha, the numl Costs psted plants
exceeded or were close to the predicted number of plants (PNP). With tThe seeding rates of

2,500,000—4,000,000 geq

Profit ha, the numbers of harvested plants decreased to 50-70%.

The increased seeding r4 ficant economic losses, amounting to & 412.56-2386.08
per hectare depending on the seeding rates.
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EFFECT OF SEEDING RATES ON GRAIN YIELD OF A FEMALE FORM IN WINTER
RYE HYBRIDIZATION PLOTS

Yehorov D.K., Tsyganko V.A., Yehorova N.Yu., Hlukhova N.A.
Plant Production Institute named after V.Ya. Yuriev of NAAS, Ukraine

Purpose. To establish the regularities of the plant stand formation in the female form of modern
hybrids depending on seeding rates in winter rye hybridization plots; to prove that an increase
in the seeding rate does not lead to an increase in the seed yield and entails an increase in costs
for the production of hybrid winter rye seeds; to calculate the economic losses resulted from
increased seeding rates due to the purchase of seeds.

Material and Methods. The study was carried out in the experimental field of the Plant
Production Institute named after V.Ya. Yuriev of NAAS in 2016-2018. In the study, the
female form of modern commercial winter rye hybrids (Yurivets, Yupiter) was used; it was
sown by solid or wide-row planting, with a seeding rate of 750,000—4,000,000 germinable
seeds per hectare.

Results and Discussion. The plant density affects the yield and primarily depends on seeding
rates. We determined the level of realization of the plant density by plants of the female form
of the winter rye hybrids depending on seeding rates. The optimal plant density was calculated
by Savytskyi’s formula for determining seeding rates with due account for the optimal density
of productive stems [59]. We determined that, if rye seeds with the laboratory germinability of
92%, the average field germinability of 80% and the average multi-year plant death from
diseases, drought and other factors of 20% are sown, the average estimated number of plants
in the field would be only 60% of the number of seeds sown. Thus, only 60% of the plants will
be harvested. Having compared the predicted pre-harvest number of plants (PNP) with the
observed data, we established the effects of the investigated factors on the plant density. We
established that the predicted and observed numbers of rye plants were equal (or very similar)
at the seeding rates of 1,500,000-2,500,000 germinable seeds per hectare in all the study
years. That is, such seeding rates upon solid planting allow avoiding waste of extra seeds
sown. The seeding rates of 3,000,000—4,000,000 germinable seeds per hectare did not ensure
the estimated number of plants per unit area. In all the study years, the observed plant density
approached the PNP only at one seeding rate — 1,500,000 seeds/ha. At the seeding rates of
2,000,000 and 2,500,000 seeds/ha, the observed value was often 90-109% related to the PNP.
Realization of the potential number of plants at the seeding rates of 3,000,000—4,000,000
seeds/ha was only 57-85% of the PNP. It was found that, in all the study years at the seeding
rates of 750,000-1,000,000 germinable seeds per hectare, the observed numbers of plants
exceeded the PNP; at 1,500,000-2,000,000 seeds per hectare, the observed numbers were
often similar to the PNP; and at 2,500,000-3,000,000 seeds per hectare, the observed numbers
were significantly lower than the PNP. With a mechanical mixture, stable realization of the
plant potential in relation to the PNP is possible at the seeding rates of 750,000 and 1,000,000
seeds/ha; it is unstable at 1,500,000 and 2,000,000 seeds/ha; on average, 70% of the plant
density potential is realized at 2,500,000 and 3,000,000 seeds/ha. Costs for seed directly
depend on seeding rates. The amounts of seeds (kg) at the seeding rates under investigation are
presented. The minimum sowing amount was 22.5 kg/ha (750,000 germinable seeds/ha), the
maximum — 120 kg/ha (4,000,000 germinable seeds/ha). The price of seeds in the study years
was & 60,000/ton. Thus, calculations showed that the profit was 2 93.15-449.55/ha at the
seeding rates for the female form, Koroleva BK, of 750,000, 1,000,000, and 1,500,000
germinable seeds/ha in the hybridization plots. The seeding rates of 2,000,000, 2,500,000,
3,000,000, 3,500,000, and 4,000,000 germinable seeds/ha led to losses of & 412.56—
2386.08/ha because of purchase of extra seeds only.

125



Conclusions. It was proven that reduced seeding rates should be used to form a plant coenosis of
the female component, Koroleva BK, and to obtain hybrid seeds in the hybridization plots. At
the rates of 750,00—1,500,000 germinable seeds/ha, the numbers of harvested plants exceeded
or were close to the predicted number of plants (PNP). With the seeding rates of 2,500,000—
4,000,000 germinable seeds/ha, the numbers of harvested plants decreased to 50—70%. The
increased seeding rates led to significant economic losses, amounting to & 412.56-2386.08 per
hectare depending on the seeding rates.

Key words: winter rye, seeding rate, plant density, female form of hybrids.

34AKOHOMIPHICTbD BILTHBY HOPM BHCIBY HACIHHA HA YPOKAHHICTh 3EPHA
MATEPHHCBKOI ®OPMH HA JUITHKAX I'IEPHTH3ALII JKHTA O3HMOI' O

€ropos JI.K., uranko B.A., €roposa H.1O., I'myxoBa H.A.
InctuTyT pociuunuiTBa iMeHi B.SL. FOp’esa HAAH, Ykpaina

Meta po6oTu — BcTaHOBUTH 3aKOHOMIPHOCTI ()OpMYBaHHSI CTEOJIOCTOI0 POCIUH MAaTEPHHCHKOT
¢dopmu cydacHuX TiOpUIiB Bil HOPM BHUCIBY HACiHHS Ha JUISHKaX TiOpuau3aiii >Xuta
o3umoro. JloBectu, mo 30UTBLICHHS HOPMHU BHUCIBY HACIHHS HE MPHUBOJE 10 30UIbIIECHHS
YPOKalHOCTI HACiHHA 1 TATHE 3a coOOI0 MIABHMIIEHHS BUTpPAT Ha BUPOOHMITBO TiOPUIHOTO
HACiHHS KHTa O3UMOro. Po3paxyBaTH €KOHOMIYHI BTpaTH Ha NPUAOAHHA HACIHHA, TpPU
BUKOPUCTaHHI 301IBIIIEHUX HOPM BUCIBY HACIHHSI.

Marepian i merogu. Jochimkenns npoeaeHo y 2016-2018 pokax Ha JOCTIZHOMY MO
Inctutyry pocnunnuntBa imeni B.S. FOp’esa HAAH. [lns mocnimkeHb BUKOPUCTOBYBAIU
MaTepUHCHKY (HOpMy CydacHHX KOMepuUiiHMX riopuni sxurta o3zumoro (FOp’iBeus, FOmirep),
SKYy BHUCIBAIM CYIIUIbBHUM Ta LIUPOKOPSIHUM crocobom, 3 HopMmoro BuciBy 0,75-4,0 MmiH.
CXO’KHX 3€pEH Ha ra.

OOroBopeHHsi pe3yJbTaTiB. ['ycToTa pOCIMH BIUIMBAaE Ha YpOKaWHICTP Ta HacaMmepen
3aJIeKUTh BiJ HOPMHU BHUCIBY HaciHHA. HamMu BCTaHOBJIEHO piBeHb peanizailii pocInHaMu
MaTepUHCHKOT (hOpMH TiOpHAa 03UMOTO KHUTA TYCTOTH POCIIHH B 3aJISKHOCTI BiJl HOPMU CiBOH.
Po3paxyHku onTHMajbHOI T'YCTOTHM POCIMH Ha OJMHUIN TUIOIi Oa3yBaiucs 3a (Gopmyloro
BU3HAYCHHS HOPM BHCIBY 3 YpaxyBaHHSIM ONTUMAIBHOI I'yCTOTH MPOJYKTUBHOTO CTEOIOCTOIO
CaBunpkoro [59]. Mu BU3HAUMIIM, IO CEPeAHS PO3paxyHKOBA KUIBKICTh POCIHUH, sika Oyne
OTpUMaHa B TOJBOBUX YMOBAaX, MPH MOCIBI HACIHHS XHTa 3 Ja0OpAaTOPHOIO CXOXKicTiO 92%
npu cepenHii mosiboBiii cxoxkocTi 80% Ta cepenHiil OaratopiduHiii 3aruGeni pPOCIMH Bif
XBOpOO, mocyxu Ta iHmuX (akropiB Ha piBHI 20% Oyzae cknaxatu snuiie 60% Big KUTBKOCTI
BUCIIHOTO HaciHHA. Takum ymHOM, Tutbku 60 % pocnun, Oyne 3i0pano. IlopiBHsBIIN
nporHo3oBany Kimbkicte pociuH (ITIKP), mo Oynyte 30upaTtucs, 3 (QakTUYHUMU JTaHUMHU
KiTbKOCTI POCITHH 3 1 M>, MU BCTAHOBHIIH 3aJICKHICTh BIUTUBY (haKTOPIB, AKi TOCITIDKYBAIUCS,
Ha (OpMYBaHHS TYCTOTH POCIHH. BCTaHOBIIEHO, 110 MOKA3HUKU MTPOTHO30BAHOT Ta (PaKTUUHOT
KUTBKOCTI POCIIHH JKMTa CliBHasaiu (a00 HaOmmKamucs) B yCi pOKH JOCHTI/DKEHb MPH HOpMax
BUCIBY 1,5-2,5 MIH. CX0XHX 3epeH Ha ra. ToOTO BUKOPUCTaHHS TaKUX HOPM BHUCIBY INpH
CYLUIBbHIN CiBO1 103BOJIsIE HE BUTpadaTH 3aiiBoro HaciHHs npu ciB6i. Hopmu Bucisy 3,0—4,0
MJIH. CXOKHX 3€pEH Ha ra He 3a0e3ledyBajy pO3paxyHKOBY KUIBKICTb POCIMH HAa OJUHMII
IoIi. 3a BCiMa poKaMH JIOCTIKEHb (PaKTUYHI MMOKa3HUKH I'YCTOTH POCIUH HAOIMKAIUCS 10
[TKP nume npu oxHiii Hopwmi BUCiBY 1,5 muH. IIpu HOpMi BHciBY 2,0 Ta 2,5 MiIH. B OUTBIIOCTI
pokiB nmoka3zHuku gopiBHIOBana 90—109% no ITKP. Peanizariiss moTeHIIHHOT KUTBKOCTI POCIUH
npu Hopmax BuciBy 3,0—4,0 miH. ckinagana Bcboro 57-85% Bix I1IKP. Beranosneno, mo npu
HopMax ciBOu 0,75—1,0 MJH. CXOXHUX 3€peH Ha IeKTap B yCi POKM JIOCHIKEHHS (haKTHUHA
KUIBKICTH pocnuH nepesuityBaia [IKP, npu 1,5-2,0 MmuH. B OUIBIIOCTI pOKIB HaOIMXKanacs 10
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ITKP, a mpu 2,5-3,0 muH. Oyna cyTTeBo HIK4or0. CTaluibHA peanizallis NOTEHIaTy POCIUH
3a BimHomeHHsAM 10 [IKP mpu BukopucTanHi cTaOuibHO MOJuBa npu HopMmax 0,75 ta 1,0
MJIH., HecTaOuTbHO MOiuBa mpu 1,5 ta 2,0 miH., a mpu 2,5 Ta 3,0 MIH. peani3yeThCs B
cepennbomy Ha 70 %. EKOHOMIYHI pOo3paxyHKH BUTpAT Ha HACIHHS HAMpPsAMY 3aJIeXaTh Bil HOPMU
BUCIBY. HaBeneHO KUTBKICTh HaciHHS (KT) MpU JOCTIDKEHUX HaMH HOpPM BHCIBY. MiHIMallbHA
nociBHA oMHUILIS ckianae 22,5 kr/ra (0,75 MIH. CX0XKUX 3epeH Ha ra), MakcumanbHaa 120 kr/ra (4,0
MJIH. CXOKHX 3epeH Ha ra). LliHa Ha HaciHHA 32 POKU JOCIIKeHb cTaHoBIIa 60 TUC. TpH. /T. Takum
YUHOM, 0a3ylOuMCh Ha PO3paxyHKaX HaMH BCTAHOBJICHO, IO BUKOPHCTOBYIOYM HOPMH BHCIBY
HACIHHS TIpM BUKOPUCTaHHI MaTepuHChbKoro KommnoHHTa Koponesa BK nHa ninsakax
riopuauzanii 0,75 min., 1,0 M., 1,5 MITH. CXOXKHX 3€peH Ha Ta CHOCTEepIiraeThCs MPUOYTOK Bil
93,15 no 449,55 rpu./ra. BukopucranHs HOpM BUCIBY HaciHHs 2,0 miuH., 2,5 miuH., 3,0 miuH., 3,5
MIIH., 4,0 MJIH. CXO)KHX 3€peH Ha Ta mpuBoje 10 BTpar Bix 412,56 no 2386,08 rpH. /ra TUIbKH Ha
npuAOaHH1 3aiiBOTO HACIHHSL.

BucHoBku. JloBeneno, mo a1 (GopMyBaHHS II€HO3Yy POCIMH MAaTE€PUHCHKOTO KOMIIOHEHTY
Koponesa BK pgns orpumanHs TiOpHIHOTO HACiHHA Ha JUISTHKaX TiOpuam3arii, ciifg
BUKOPHUCTOBYBAaTH 3MEHINIEHI HOpMHU BHUCIBY HaciHHA. [Ipu nopmax 0,75-1,5 MIH. cX0XHX
3€peH Ha ra KUIbKICTh POCIIHH, SKi 30MparoThCs MEPEBUIYIOTh, 200 OJIM3bKi IO MPOrHO30BAHO1
kinpkocTi pociuH (IIKP). Ilpu 3acrocyBanHi HOpM BHUCIBY HaciHHS Big 2,5 mo 4,0 MuH.
CXOKMX 3€peH Ha ra KUIbKICTb PpOCIHH, sKi 30HparoTbcs 3MeHmyeTbes 10 S50-70%.
BukopucranHs 30UIbIIEHUX HOPM BUCIBY HACIHHS MPHU3BO/JIE 10 CYTTEBHUX €KOHOMIUHUX BTpAT,
K1 cKi1anaoTh Big 412,56 no 2386,08 rpH. Ha ra 3aJIe)KHO Bl HOPMHU BUCIBY.

Knrouosi cnoea: scumo o3ume, HOpMa 8UCIBY, 2yCMOmMa PoCiiuH, MAmMepUHCLKULL KOMROHeHM 2iOpuois.
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