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The article presents the results of research on the influence of agrotechnical factors on the
sugar content of sugar beet roots under irrigation.

Sugar beet (Beta vulgaris) occupies an important place among the crops grown in Ukraine. It
is an important sugar crop due to its relatively short growing season and low fertilizer and water
requirements compared to sugar cane. The main root of beet contains 13-22% sugar. Increasing
sugar yields is an important factor to meet the demand for sugar or at least to reduce the gap
between sugar production and consumption in Ukraine.

The quality of sugar beet root crops depends on a combination of factors that can be
conditionally placed in the following sequence: soil and climatic conditions, weather conditions,
fertilizers, harvesting time, plant protection against pests, diseases and weeds, place in the crop
rotation, sowing time, plant density, and variety characteristics.

The aim of the research was to study the influence of agronomic factors on the quality of
sugar beet roots under irrigation.

The main objectives of our research were to determine the sugar content of sugar beet roots
under different agronomic factors during irrigation.

Field experiments were conducted in the Kherson region in the zone of the Ingulets irrigated
massif. The soil cover is represented by dark chestnut slightly saline medium loamy soils.

The following factors and their variants were included in the experimental design:

Factor A — plowing to a depth of 20-22 cm and 28-30 cm

seeding rate of similar seeds: 6; 9 and 12 million pcs/ha.

Factor B — fertilizer background: no fertilizers, NI50P150K60, Manure 40t/ha +
NI150P150K60, Manure 40 t/ha.

Factor C— sowing dates: the first term — at a soil temperature at the depth of seed placement
(4-5 cm) — 6-8°C; the second — ten days, the third — 20 days after the first term;

Factor D — plant density: 90, 110 and 130 thousand/ha.

Based on the results of the research, the following conclusions can be drawn: to obtain
high-quality sugar beet roots with a sugar content of 16%, plowing should be carried out on
dark chestnut irrigated soils to a depth of 20-22 cm, organic and mineral fertilizers should be
applied at a rate of 40 t/ha of manure + N150P150K60, sowing should be carried out at a soil
temperature of 8-9°C and plant density should be formed at the level of 110 thousand/ha.

Key words: sugar beet, plowing depth, nutrition background, sowing time, plant density,
sugar content.

Munkina I.0. Bnnue azpomexniunux pakmopie na UyKpucmicms KopeHenuooie dypaKy
UYKP0B020 NpU 3pOUenni

B cmammi nasedeno pezynomamu 00Cniodcety 3 6UGYEHHS BNIUBY ASPOMEXHIUHUX (Pakmopie
HA YYKpUCicmy Kopenennooie Oypaxy yykpoeoz2o npu 3pOuleHHi.

Cepeo eupowysanux Ha Yxpaini cinbCbko20Cno0apCvoKux KyIbmyp 8adciuge micye
3aumae yykpoguil Oypsax (Beta vulgaris). Bin € 8ajciugoio yyKpoHOCHOIO0 KYIbmypolo 346-
05iKU BIOHOCHO KOPOMKIll MPUBALOCI 11020 8e2emayitiHo2o nepiody ma HU3bKUM Hompebam
¥ 00bpusax ma 600i, NOPIGHAHO 3 YYKPOBOIO mpocmunoio. I on0enuil kopins 6ypsaka micmums
13-22% yyxpy. 30invuennsa 6uxo0y yykpy € 8adcaueum axmopom 0 3a00601eHHA NONUMY
Ha yyKop abo npuHatMHi 018 3MEHULeHHS PO3PUBY MIdC 6UPOOHUYMBEOM MA CHONCUBAHHAM
yykpy 6 Yxpaini.

Hkicmb Koperenniodie yykposux 6ypsaKie 3anexicums 6i0 NOEOHAHHA KOMNLEKCY (haKmopis, aKi
VYMOBHO MOJNCHA POIMICIUMU 8 MAKIU NOCAIO08HOCMI. [PYHMOBO-KAIMAMUYHI YMOBU, HO20O0HI
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YMO8U, 000puUsa, cmMpoxu 30UpaHHs, 3aXUCm POCIuUH 8i0 WKIOHUKI, X60pob i OYp ‘awnie, micye
6 CI603MIHI, CMPOKU CiBOU, 2YCIMOMA CMOSIHHA POCTIUH, OCOONUBOCIIE COPIY.

Memoro 0ocniddcens 6y10 GuaUUMY 8NIUE A2POMEXHIYHUX PAKMOPIE HA AKICIb KOPEHEeN10-
0i8 OYPAKY YYKPOBO2O NPU 3POULEHHI.

OCHOBHMU 3A80AHHAMU HAUUX OOCTIOMNCEHb D)0 6CIMAHOBUMU YYKPUCMICTb KOPEHENT00I8
OYPAKY YYKPOBO2O 3a PI3HUX A2POMEXHIUHUX PaKmMOpU npU 3pOuLeHHI.

Tlonvosi docniou npogoounucs 6 Xepconcokili obnacmi 8 30Hi In2yneybko2o 3pouLy8anozo
macusy. Ipynmosuii noxkpue npedcmaenenuii memMHo-KaumanosumMu clabo CoroHYesuMU cepeo-
HbO CYNUHUCTIUMU TPYHIMAMU.

YV exemy oocnioy Oynu exaroueni nacmynti pakmopu i ix apianmu:

@Daxmop A — opanka na enubuny 20-22cm ma 28-30 cm

HOpMa 8UCI8Y cxoxcux Hacinun: 6; 9 i 12 man. wm / 2a.

Daxmop B — ¢on dicusnenns: bes dobpus, N, P, K Tniti 40m/ea +

N, P, K, Thiti 40 m/ea. '

aKmop ¢- CMPpOKU CigoU: nepuiull Cmpox — nNpu memMnepamypi IpyHmy Ha 2niubuHi 3a2op-
MmaHHs HACIHHA (4-5 cm) — 6-8°C; Opyeutl — uepes decsimb, mpemiii — uepes 20 OHi6 nicia nepuioco
CMpOKY;

Daxmop [] — cycmoma cmosauua pocaun. 90, 110 ma 130 muc./ea.

3a pezynomamamu npogedenux O0CHIONCEHb MOICHA 3pOOUMU MAKI BUCHOBKU: 05l 00ep-
JHCAMHA AKICHUX KOPEHennooie yykposux OYpsaKie 3 emicmom yykpy na piemi 16%, na mem-
HO-KQUMAHOBUX 3POULYBAHUX IPYHMAX NPO8oOUmuU OpaHky Ha enubuny 20-22 cm, eHocumu
opaano-minepanvii 0obpusa nopmoio 40 m/ea enoto + N, P, K, nposooumu cieby npu memne-
pamypi tpyumy 8-9°C ma popmysamu cycmomy cmosiHus pociut Ha pieHi 110 muc./za.

Knrouogi cnosa: 6ypsix yykposuil, 2iubOUHA OPaHKu, (OH HCUBIIEHHs, CIMPOKU Ciebu, 2ycmoma
CMOAHHSA POCTUH, YYKPUCTHUCTD.

Statement of the problem. The tasks of modern agriculture are the most productive
use of all agricultural land to obtain high, high-quality and sustainable yields, create the
necessary conditions for the systematic reproduction and improvement of soil fertility,
rational use of natural and production resources, taking into account the optimization of
water and nutrient regimes, soil and environmental protection in general.

Among the crops grown in Ukraine, sugar beet (Beta vulgaris) plays an important
role. It is an important sugar crop due to its relatively short growing season and low
fertilizer and water requirements compared to sugar cane. The main root of beet
contains 13-22% sugar. Increasing sugar yields is an important factor to meet the
demand for sugar or at least to reduce the gap between sugar production and con-
sumption in Ukraine.

The cultivation of sugar beet and the production of sugar from the roots is decreasing
from year to year. The needs of the national economy are not yet fully met by domestic
sugar production.

In solving this problem, a significant role is given to the study of the influence of
agrotechnical factors on the quality of sugar beet roots under irrigation.

The quality of sugar beet roots depends on a combination of factors that can be con-
ditionally placed in the following sequence: soil and climatic conditions, weather con-
ditions, fertilizers, harvesting time, plant protection against pests, diseases and weeds,
place in the crop rotation, sowing time, plant density, and variety characteristics.

Therefore, scientific research aimed at studying the main agrotechnical methods of
sugar beet cultivation under irrigation in the south of Ukraine, their impact on the qual-
ity of the crop, is relevant and of interest to agricultural production.

Analysis of recent research and publications. In recent years, the production of
sugar beet roots in Ukraine has been insufficient.

Scientists believe that the methods and depth of soil cultivation do not signifi-
cantly affect the sugar content of root crops. Thus, in the experiments of Buts O.V.,
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Filonenko S.V., the sugar content in the shelf cultivation was 16.7, and in the non-shelf
cultivation — 17.2%, in the experiments conducted on chestnut soils [3], respectively,
14.8 and 14.9% [2,3,4].

The positive effect of surface and shallow tillage on the accumulation of sugars in
root crops is noted by Minkin M.V. Some researchers believe that the reason for the
increase in sugar content in variants with surface, shallow and moldboardless tillage
is the acceleration of technical maturation of root crops, slowing down the intensity of
leaf and root mass growth in the second half of the growing season, which contributes
to the fact that a significant part of the assimilants formed during photosynthesis was
transported to root crops, where it was stored [3].

In the experiments conducted on black soil, the maximum yield of sugar beet roots
and sugar yield was obtained when 210 kg/ha of NPK combined with 30 t/ha of manure
was applied for autumn plowing. A number of authors have noted the maximum increase
in sugar beet yield and sugar harvest under the influence of complete mineral fertiliza-
tion with different types of organic fertilizers [5].

Fertilization helps to increase sugar beet yields, but too high rates of fertilizers, espe-
cially mineral fertilizers, are economically unprofitable, as they reduce sugar content, do
not increase harvesting, and result in low rates of return on investment and fertilizers.

Thus, according to [5], the application of mineral fertilizers at rates of 60 and 90 kg
NPK did not negatively affect the accumulation of sugars, and when the rate was increased
to 120 kg NPK, sugar content decreased by 0.4%. In the experiments conducted on dark
chestnut soils under irrigation, the sugar content of root crops in unfertilized areas was
16.1%, with the introduction of N8OP120K60 — 15.9 and against the background of
N180P120K60 — 15.1%; sugar yield — 65.7, 79.0 and 80.0 c/ha, respectively [5].

In the zone of unstable moisture of the Forest-Steppe of Ukraine, on black soil, an
increase in nitrogen from 85 to 147 kg/ha increased sugar beet yield by 1.1 t/ha, and
sugar content — reduced by 0.5%; an increase in phosphorus and potassium from 128
and 127 to 210 and 220 kg/ha did not change sugar content, but only increased the yield
by 0.3 t’/ha. However, despite the decrease in sugar content with mineral fertilizers, all
scientists note an increase in sugar yield per hectare due to higher yields.

The effectiveness of fertilizers depends on how they are applied. According to the
authors, more favorable conditions for the use of fertilizers are created when they are
locally placed in the soil. This method of fertilizer application can reduce the rate of
fertilizer application by 30%.

The use of mineral fertilizers significantly increases sugar beet yields and sugar har-
vest against the background of organic fertilizers. In the experiments conducted at the
Khmelnytskyi Experimental Station on podzolic black soil, plowing 30 t/ha of manure
+N140P140K 140 increased sugar beet yield by 5.1%, sugar yield by 0.6 t/ha (compared
to the N140P140K 140 variant), and by 8.1 and 1.4 t/ha (compared to the 30 t/ha of
manure variant).

The sugar content of sugar beet roots is also influenced by the sowing time. Thus,
according to [9], a one-day delay in sowing, compared to the optimal time, reduces the
yield of root crops by 5-7, and sugar harvest — by 1-2 c¢/ha, by 5-6 days — by 21-71 and
7-18 c/ha, respectively.

There is a direct relationship between plant density, yield and quality indicators of
sugar beet, the results of the experiment [11] show that the highest sugar content of root
crops 17.39% was when the plants were thickened to 96 thousand/ha, with a decrease in
the number of plants to 85 thousand/ha — sugar content was 17.30, and when the plants
were thickened to 114 thousand/ha, sugar content decreased to 17.16%.
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Statement of the task. One of the biological features of sugar beet is the dependence
of sugar content in roots on the seeding rate of seeds and fertilizers, tillage and sowing
time, but in the literature there are data that both confirm and refute this statement.

The aim of the research was to study the influence of agronomic factors on the qual-
ity of sugar beet roots under irrigation.

The main objectives of our research were to determine the sugar content of sugar
beet roots under different agronomic factors during irrigation.

Field experiments were conducted in the Kherson region in the zone of the Ingulets
irrigated massif. The soil cover is represented by dark chestnut slightly saline medium
loamy soils.

The following factors and their variants were included in the experimental design:

Factor A — plowing to a depth of 20-22 ¢cm and 28-30 cm

seeding rate of similar seeds: 6; 9 and 12 million pcs/ha.

Factor B — fertilizer background: no fertilizers, N150P150K60, Manure 40t/ha
+N150P150K60, Manure 40 t/ha.

Factor C — sowing dates: the first term — at a soil temperature at the depth of seed
placement (4-5 cm) — 6-8°C; the second — ten days, the third — 20 days after the first
term;

Factor D — plant density: 90, 110 and 130 thousand/ha.

Summary of the main research material. The data on the influence of agrotechni-
cal factors on sugar content of sugar beet roots are given in Table 1.

Sugar beet does not have self-regulatory mechanisms to promote sugar accumula-
tion and depends on external stimuli and climatic factors such as solar radiation, tem-
perature, humidity and daylight hours, which largely determine the type of growth and
the amount of sugar accumulated in the roots.

On average, the sugar content in the experiment was in the range of 14.4-16.3%,
depending on the depth of plowing, nutritional background, sowing time and plant
thickening. The depth of plowing did not significantly affect the sugar content in root
crops.

When comparing different nutritional backgrounds, it should be noted that without
the use of fertilizers, depending on the depth of plowing, sowing time and planting den-
sity, the sugar content ranged from 15.4 to 16.3% and was the highest, unlike fertilized
variants.

Thus, when applying mineral fertilizers at a rate of N150P150P60, the sugar content
in root crops was at the level of 14.4-15.4%, it decreased in plowing areas to a depth
of 20-22 cm at the first sowing date, depending on the plant density by 0, 7-0.8%, or
4.6-5.3 relative percent, the second — by 0.3-0.9, or 1.9-6.0, and the third — by 0.2-0.8%,
or 1.3-5.4%, respectively, compared to the unfertilized variant. In the variant of plowing
to a depth of 28-30 cm, this decrease was by 1.0%, or 6.5-6.7% relative percentage, in
the first term of sowing, by 0.8-1.1, or 5.3-7.5, and in the second term by 0.8-1.2%, or
5.3-8.3 relative percentage, respectively.

The use of organic-mineral fertilizers for sugar beet contributed to a decrease in
the sugar content of root crops, depending on the depth of plowing, sowing time and
plant density by 0.1-0.8% compared to the unfertilized background, and an increase in
comparison with the variant of mineral fertilizers by 0.1-0.6%. On the background of
organic fertilizers only, the sugar content in root crops was almost the same compared
to the unfertilized variant, but significantly increased compared to the variant of mineral
fertilizers only.
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Table 1
Sugar content of sugar beet roots depending on the studied factors, %

Power background Sowing period Plant density, thousand/ha

90 1m | 130
Plowing to a depth of 20-22 cm
First 15,8 15,9 16,2
No fertilizers Second 15,8 15,7 15,7
Third 15,6 15,4 15,5
First 15,0 15,2 15,4
NP soKeo Second 14,9 15,1 15,4
Third 14,8 15,0 15,3
First 15,2 15,5 15,7
Man‘lﬁle;l?l :5(“: ha Second 15,1 15,3 15,6
Third 15,0 15,1 15,3
First 15,6 15,8 16,0
Manure 40 tons/ha Second 15,5 15,7 16,0
Third 15,4 15,6 15,7
Plowing to a depth of 28-30 cm

First 15,9 16,1 16,3
No fertilizers Second 15,8 16,0 16,0
Third 15,6 15,8 15,8
First 14,9 15,1 15,3
NP Ko Second 14,7 15,0 15,2
Third 14,4 14,7 15,0
First 15,4 15,7 15,9
Man‘gi;?} ::12?/ ha Second 15,0 15,5 15.8
Third 14,8 15,1 15,3
First 15,8 16,0 16,2
Manure 40 tons/ha Second 15,6 15,9 16,0
Third 15,3 15,7 15,9

The accumulation of sugars was also influenced by the timing of sowing, the later
the sowing was carried out, the lower the sugar content was. This decrease was espe-
cially observed in the third sowing period, i.e. 20 days later than the recommended
time. Thus, at the last sowing date, the sugar content in root crops decreased by
0.1-0.7% compared to the first, depending on the depth of plowing, nutrition back-
ground and plant density.

The accumulation of sugars in root crops was also influenced by the density of
plants, as can be seen from the data, the more plants per hectare, the higher the sugar
content of root crops. Thus, with an increase in the number of plants per hectare from 90
to 110 thousand, sugar content increased depending on the depth of plowing, nutrition
background and sowing dates by 0.1-0.5%, and with an increase to 130 thousand — by
0.1-0.8%.
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Based on the experiments conducted, it can be concluded that the depth of plowing
did not significantly affect the sugar content of root crops. The accumulation of sugars
was mainly influenced by fertilizers, sowing dates and crop thickening. The highest
accumulation of sugars in root crops — 15.3-16.3% was in the variants without fertilizers
at the first sowing date and the formation of plant density at the level of 110-130 thou-
sand plants per hectare. Similar results were obtained against the background of organ-
ic-mineral and organic fertilizers.

Conclusions. Thus, agrotechnical practices have an impact on the sugar content of
beets, and they can be adjusted to provide the right conditions for maximizing the qual-
ity of raw sugar.

Therefore, we recommend that to obtain high-quality sugar beet roots with a sugar
content of 16%, on dark chestnut irrigated soils, plowing should be carried out to a
depth of 20-22 cm, organic and mineral fertilizers should be applied at a rate of 40 t/ha
of manure + N150P150K60, sowing should be carried out at a soil temperature of 8-9°C
and plant density should be formed at the level of 110 thousand/ha.
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