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GARDEN PEA YIELD DEPENDS ON SOWING TIME AND APPLICATION OF WATER-
RETAINING GRANULES IN THE RIGHT-BANK FOREST-STEPPE

Palamarchuk I. 1.

Vinnytsia National Agrarian University

3 Soniachna Str., Vinnytsia, Ukraine, 21000
E-mail: palamar-inna86@ukr.net
https://doi.org/10.32717/0131-0062-2023-74-85-93

Abstract. The article describes a study of effects of different timeframes of garden pea sowing by stand-
ard technology and with water-retaining granules. It was proven that sowing within the second 10 days of
March ensured the best conditions for garden pea yield. Water-retaining granules optimized the moisture
profile to a greater extent and allowed harvesting a higher yield. Purpose. To evaluate garden pea yield de-
pending on sowing timeframes and application of water-retaining granules in the Right-Bank Forest-Steppe.
Methods. The experiments were carried out in the Right-Bank Forest-Steppe in 2020-2022. In the experi-
ments, field, statistical, and laboratory methods were used. The following timeframes of sowing were stud-
ied: the second ten days of March, the third ten days of March, the first ten days of April, and the second ten
days of April. Results. It was shown that the sowing within the second ten days of March created the best
conditions for the growth, development, and yielding capacity of pea plants. Application of water-retaining
granules combined with the 'second ten days of March' sowing ensured a yield of 8.1 t/ha. Conclusions.
When pea was sown within the second ten days of March, the number of leaves per plant and plant height in-
creased, in particular by 2.0 leaves/plant and 7.6 cm, respectively, during the grain filling phase. In the ex-
periment with water-retaining granules, the 'second ten days of March' sowing raised these parameters by 2.2
leaves/plant and 7.8 cm, respectively. The 'second ten days of March' sowing by standard technology extend-
ed the growing period by 3 days in comparison with the control; the 'second ten days of March' sowing com-
bined with application of water-retaining granules extended it by 4 days. Early (the second ten days of
March) garden pea sowing increased the yield by 1.1 t/ha and 1.3 t/ha without and with granules, respective-

ly.

Keywords: garden pea, biometric parameters, interphase periods, reproductive organs, yield.

Introduction. Today's challenge is to provide time, arrangement, and fertilization, to provide
the population with sufficient amounts of protein, plants with water (Andrushko M., Lykhochvor V.,
including plant protein, as its amino acid composi- Andrushko O., 2019).
tion is quite similar to that of animal protein and The provision of agricultural plants with water
therefore can supplement it. Pea is a crop that con- is one of the most important tasks in zones with
tains a lot of protein in its fruits. Garden pea is a unstable wetting. Taking into account precipitation
cold-resistant and rather hydrophilic plant. Seeds amounts in recent years, the largest part of the for-
need a lot of moisture to germinate. Therefore, ear- est-steppe can be referred to such zones. There are
ly sowing of seeds, when there are still sufficient no sufficient amounts of precipitation during the
reserves of moisture in the soil, is vital. Pea is also growing period. Water deficit hinders plant growth
very demanding of light and soil, so it often does processes, lowering vyields and marketability.
not fulfill its genetic potential of performance un- Therefore, to harvest a high yield of one or another
der unfavorable conditions (Yeremenko O. A., Ka- crop, with high quality and biometric parameters,
pinos M. V., 2020). Recently, peas have been almost all farms switched to technologies that in-
grown much less and are increasingly replaced by volve different irrigation methods. However, given
soybeans. This is attributed to low yields harvested the lack of water resources and water quality, irri-
from peas. Varietal characteristics, growing condi- gation is not always possible. Water-retaining
tions, and cultivation technologies affect the yield. granules are an alternative to irrigation. Absorbents
Under climatic changes, one has to improve culti- are able to absorb large amounts of free water dur-
vation technologies constantly, namely, to select ing periods of its abundance and provide it to
the best cultivars and hybrids, optimize sowing plants when they need it. In agriculture, natural and
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artificial absorbents are used; they help to use wa-
ter more efficiently (Palamarchuk 1.1, 2021,
Sanmay Kumar Patra, Ratneswar Poddar, Marian
Brestic, et al., 2022).

Review of Recent Studies and Publications.
Today, the issue of increasing the production of
maximally healthy protein-containing foods has
arisen in agriculture. Members of the Leguminous
family, including garden pea, are the most effec-
tive plants in this aspect. Leguminous plants, in
addition to being valued as food, are also able to
fix nitrogen from the air, using nitrogen-fixing bac-
teria and producing biologically pure nitrogen
(Didur 1., Bakhmat M., Shynchyk O., Pantsyreva
H. et al., 2020).

Pea (Pisum sativum L.) is an economically im-
portant leguminous vegetable. It is of great food,
fodder, and agrotechnical value; it is rich in many
nutrients. Snap and sugar cultivars are grown in
Ukraine. Snap cultivars are used to produce green
peas and sugar cultivars are used as edible pods.
The latter do not have a parchment layer, without
which pod valves shrivel after ripening. Garden
pea is the most common in Ukraine, and sugar cul-
tivars are only grown by gardeners. Garden (snap)
cultivars are used to manufacture canned green
peas, to eat fresh, to dry, and to freeze. The garden
pea production does not satisfy the internal needs
of Ukraine, even without taking into account the
value and distribution of leguminous plants as a
source of vegetable protein (Yeremenko O. A., Ka-
pinos M. V., 2020).

Peas are cultivated in 84 countries worldwide.
The widespread use of peas is attributed to their
high yield capacity, excellent biological properties,
and nutritional value for the human body. Pea
seeds are of high nutritional value, they are rich in
protein, carbohydrates, phosphorus, vitamins A
and B, iron, and calcium, and are easily absorbed
(Janusauskaite D., 2023).

To optimize growing conditions, it is possible
to use water-retaining granules. Sanmay Kumar
Patra et al. pointed out that, in arid and semi-arid
regions under rainfed conditions, water availability
was one of the main environmental limitations that
hindered the sustainability of agriculture. Super-
absorbents are able to absorb water from the soil.
Thus, owing to the absorbent properties of gran-
ules, one can manage a moisture regimen, that is,
to keep water in the root area by reducing evapora-
tion, deep seepage, and drain loss. Granules absorb
water during rainfall or irrigation and release it into
the soil when the rhizospheric area dries out during
a drought. Water-retaining granules perform dif-
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ferent functions, viz. retain water in the soil, carry
nutrients and pesticides, cover seeds, and reduce
soil erosion. Absorbents improve physicochemical,
hydrophysical, and biological properties of the soil,
while reducing the frequency of irrigation, improv-
ing the use of water and nutrients, and ultimately
augmenting yields. These biodegradable materials
are non-toxic to soil, crops, or the environment.
Therefore, hydrogel polymers will be a workable
and promising technological approach to increase
the performance of agricultural crops under insuf-
ficient wetting (Sanmay Kumar Patra et al., 2022).

Studies of different absorbents were conducted
on outdoor-grown celery plants. Absorbents were
demonstrated to affect biometric parameters of
plants during the seedling and growing periods
(Ulianych O.1., Kovtuniuk Z.1., Vorobiova N.V., et
al., 2019).

A.H. Ternavskyi et al. showed that an absorbent
in combination with soil mulching accelerated the
phenological phases in cucumber plants. In par-
ticular, mulching with a black film and application
of hydrogel accelerated the first fruit formation.
The largest early yield of 35.9 t/ha was harvested
with black film mulching and gel using (Ter-
navskyi A.H., Shchetyna S.V., Slobodianyk G. Ya.,
etal., 2021).

Optimization of water resource use can boost
agricultural food production. Given these proper-
ties, superabsorbents are widely used in agriculture
and horticulture to retain water, to increase the ef-
ficiency of irrigation of crops, and to improve
physical properties of soils. Better efficiency of
water use is a reasonable way, as it is one of the
main limiting factors in agricultural production
(Weishuai Wang et al., 2021).

Superabsorbent polymers (SAP) and modified
natural polymer hydrogels are widely and increas-
ingly used in agriculture (Venkatachalam Dhana-
pal, Kaliappa Subramanian, Superabsorbent Pol-
ymers, 2021). Superabsorbent polymers are a class
of polymer materials that are able to absorb and re-
tain large amounts of water and aqueous solutions.
Agriculture is a sector that develops due to the
food needs to satisfy the growing demands of the
increasing global population. Superabsorbent-
based cultivation technologies for agricultural
plants are a boon for the agricultural sector (Behe-
ra, S., Mahanwar, P. A, 2019).

The largest pea-growing areas are concentrated
in Asia, accounting for 68% of the total acreage.
India is the top producer of peas, producing 2.34
million tons, and is the second top producer of gar-
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den pea in the world after China (FAOSTAT, 2019,
Janusauskaite D., 2023).

Hag M.T. and Ahmed M.S. studied sowing
timeframes and showed that the optimal time of
sowing was an important factor in augmenting
vegetative growth and yield of pea (Pisum sativum
L.). It was demonstrated that the optimal date of
sowing significantly increased the number of pods
per plant, the number of seeds per pod, the thou-
sand seed weight, the dry matter content in the
plant, the yield of green seeds, etc. (Hag M. T.,
Ahmed M. S., 2021).

Early sowing of agricultural plants, including
vegetables, has a positive effect on yields. Due to
moisture reserves in the soil, plants grow, develop,
and yield better (Palamarchuk 1.1, 2022).

Precipitation, in particular during anthesis, in-
cluding the 20 days before and the 10 days after
anthesis, played an important role for the garden
pea yield (Telekalo N.V., 2019). That is why it is
important to sow pea seeds when the soil is suffi-
ciently wetted (Didur 1. M., Mostovenko V. V.,
2019).

Materials and Methods. The garden pea yield
was evaluated depending on sowing time and ap-
plication of water-retaining granules in the Right-
Bank Forest-Steppe. The field experiments were
designed in randomized blocks. The study was
conducted in accordance with methodological
guidelines (Rozhkov A.O., Puzik V.K., Kalenska
S.M., et al., 2016). The soil of the experimental
field was uniform. Marrow squash was a forecrop.
The study was conducted on cv. Avola.

The experimental plot area was 10 m? in four
replications. Ten plants were marked and moni-
tored on each record plot. The field, static, and la-
boratory methods were used in the experiments.

The experimental variants were the sowing
timeframes: the second ten days of March, the
third ten days of March, the first ten days of April,
and the second ten days of April. The 'third ten
days of March' sowing served as a control. In addi-
tion, garden pea was sown within the specified
timeframes with water-retaining granules. Aquod
water-retaining granules were used as a synthetic
superabsorbent. Granules were applied at a dose of
20 kg/ha during the pre-sowing plowing with sub-
sequent enveloping in soil. The phenological ob-
servations were carried out, in particular, the
lengths of interphase periods, biometric parame-
ters, and yield were measured (Rozhkov A.O.,
Puzik V.K., Kalenska S.M., et al., 2016). During
the growing period, the dates of the onset and
mass-scale sprouting, the onset and mass-scale an-
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thesis, mass technical ripeness, and harvesting
were documented. The point when 15% of the
plants entered a phenological phase was considered
as the onset of this phase; the point when 75%
were in the phase was considered as the mass-scale
phase.

The following biometric parameters were
measured during the vegetation: plant height, the
total numbers of pods and seeds per plant, the
number of seeds per pod, and the thousand seed
weight. The performance of one plant was assessed
by counting and weighing seeds. Pea was sown in
solid rows, with an interrow spacing of 15 cm and
a seeding rate of 1.2 million germinable seeds. The
yield data were processed by analysis of variance
(Rozhkov A. O., Puzik V. K., Kalenska S. M., et al.,
2016).

My purpose was to evaluate the garden pea
yield depending on the sowing timeframes and ap-
plication of water-retaining granules in the Right-
Bank Forest-Steppe.

Results. | demonstrated that the sowing time

and water-retaining granules affected the biometric
parameters of pea plants. Across the no-granule
experimental variants, the greatest number of
leaves and the tallest plants were noted when pea
was sown within the second ten days of March. In
the budding phase, these parameters increased by
0.8 leaves/plant and 3.0 cm, respectively, com-
pared to the control (Table 1).
In the experiments with water-retaining granules,
the parameters increased by 0.7 leaves/plant and
3.9 cm in the 'second ten days of March sowing'
variant, respectively, compared to the control. In
the control sowing (third ten days of March), they
increased by 1.0 leaves/plant and 4.1 cm, respec-
tively, due to water-retaining granules compared to
no granule variant.

Similar patterns were observed in the phases of
anthesis and seed filling. A clear increase in the
number of leaves and plant height was observed
depending on the sowing time and application of
water-retaining granules. The highest values of the
parameters were recorded when pea was sown
within the second ten days of March. Without
granules, the number of leaves increased by 2.0
leaves/plant and the plant height - by 7.6 cm. With
water-retaining granules, sowing within the second
ten days of March ensured an increase in these pa-
rameters by 2.2 leaves/plant and 7.8 cm, respec-
tively. More active plant growth is attributed to the
positive effect of water-retaining granules, in par-
ticular, their ability to provide plants with mois-
ture, which is very important.
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Table 1. Biometric parameters of pea plants depending on the sowing timeframes and application water-
retaining granules, 2020-2022

Developmental phase

Budding Anthesis Seed filling
Sowing timeframe Leaf Plant Plant Plant
. Leaf num- . Leaf num- .
num- height, height, height,
ber/plant ber/plant
ber/plant cm cm cm
Without granules
Second 10 days of March 12.8 49.2 17.3 59.7 19.1 73.9
Third 10 days of March 12.0 46.2 16.8 56.3 17.1 66.3
(control)

First 10 days of April 11.7 43.0 16.2 53.1 16.9 63.5
Second 10 days of April 10.6 45.3 14.7 49.3 15.3 55.8
With granules
Second 10 days of March 13.0 51.3 19.0 62.1 19.9 74.6
Third 10 days of March 12.3 47.4 17.3 58.2 17.7 66.8

(control)
First 10 days of April 11.9 43.2 16.5 53.6 17.0 63.8
Second 10 days of April 10.5 45.2 14.9 49.7 15.2 55.6

The lowest values of the biometric parameters
of pea plants were recorded in plants sown within
the second ten days of April. Suppression of plant
growth and development because of late sowing is
associated with insufficient amounts of water in

the soil. The lengths of the interphase periods were
directly influenced by garden pea sowing time, in
particular, it was related to different temperature
profiles during the specified periods (Table 2).

Table 2. Lengths of the interphase periods in pea plants depending on the sowing timeframes and application
of water-retaining granules, days, 2020-2022

Interphase period

Sowing time frame

Emergence-anthesis

Growing period

Without granules

Second 10 days of March 40 51
Third 10 days of March (control) 38 48
First 10 days of April 33 45
Second 10 days of April 29 42
With granules

Second 10 days of March 42 53
Third 10 days of March (control) 39 49
First 10 days of April 34 45
Second 10 days of April 29 42

Thus, the "emergence - anthesis" interphase pe-
riod was shorter when pea was sown within the se-
cond ten days of April with or without granules (29
days, or by 11 and 13 days shorter, respectively,
than in the 'third 10 days of March' sowing variant
(control). This period lasted longest when pea was
sown within the second ten days of March: without
granules, it was 40 days (or by 2 days longer than

88

in the 'third 10 days of March' sowing experiment);
with granules, it was 42 days (or by 3 days longer
than in the 'third 10 days of March' sowing exper-
iment).

The growing period of garden pea plants lasted
42-53 days in all experiments. The early sowing
was associated with longer vegetation and the later
pea was sown, the shorter vegetation became. The
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shortest vegetation was noted when pea was sown
within the second ten days of April; regardless of
application of granules, it was 42 days (or by 6 and
7 days shorter, respectively, than in the 'third 10
days of March' sowing variant (control). In gen-
eral, the effect of water-retaining granules on the
growing period length was only visible when pea
was sown within the second or third ten days of
March: granules extended this period.

Parameters of the reproductive organs of plants
are important indicators for the yield capacity of
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garden pea. They changed depending on
application of water-retaining granules and sowing
time. Comparing no granule variants, | noted the
largest numbers of pods and seeds per plant when
pea was sown within the second ten days of
March: 8.5 pods and 64.5 seeds, respectively, or by
0.5 pods and 7 seeds more, respectively, compared
to the 'third 10 days of March' sowing variant
(control) (Table 3).

Table 3. Formation of reproductive organs of garden pea depending on the sowing timeframes and applica-
tion of water-retaining granules, 2020-2022

Number per plant

Seed weight, g

Sowing timeframe

pods seeds per plant 1000 seeds
Without granules
Second 10 days of March 8.5 64.5 115 176
Third 10 days of March (control) 8.0 575 9.8 169
First 10 days of April 7.8 53.7 8.8 164
Second 10 days of April 75 49.5 8.1 161
With granules

Second 10 days of March 0epe3us 9.6 72.5 13.8 184
Third 10 days of March (control) 9.0 62.3 10.7 173
First 10 days of April 7.9 54.1 10.0 167
Second 10 days of April 7.6 49.8 8.4 160

With water-retaining granules, sowing within
the second ten days of March increased the num-
bers of pods and seeds per plant by 6.7 and 16.4%,
respectively, compared to the control. It was noted
that there were fewer pods and seeds after later
sowing.

The seed weight per plant was 8.1 - 13.8 g in all
experiments. Water-retaining granules increased
the seed weight per plant. In addition, earlier sow-
ing was associated with higher weights of seeds,
while late sowing lowered the seed weight. Thus,
the greatest weight of seeds was recorded when
pea was sown with water-retaining granules within
the second ten days of March: 13.8 g or 3.1 g more
than in the control.

The largest values of thousand seed weight
were recorded when pea was sown within the se-
cond ten days of March: 176 g and 184 g without
and with water-retaining granules, respectively, or
7 g and 11 g more than in the control. The later pea
was sown, the more significant reduction in the
thousand seed weight was. The smallest values of
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this parameter were seen when pea was sown with-
in the second ten days of April: 161 g and 160 g
without and with granules, respectively, or 8 g and
13 g less than in the control.

The garden pea yield depended on the sowing
time and application of water-retaining granules.
The 2020-2022 data showed that the yield was in-
fluenced by the studied factors, namely, the sowing
time, application of water-retaining granules, and
weather. The highest yield of garden pea was har-
vested in 2022 because there was the most favora-
ble weather then. The least favorable conditions for
garden pea growing were in 2020. On average,
across the study years, the highest yield was har-
vested when pea was sown within the second ten
days of March: 7.7 t/ha and 8.4 t/ha without and
with granules, respectively, or 1.1 t/ha and 1.3 t/ha
more than in the control (Table 4). Significance of
the differences was statistically confirmed by anal-
ysis of variance.
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Table 4. Garden pea yield depending on the sowing timeframes and application of water-retaining granules,
t/ha, 2020-2022

Sowing timeframe Yield Mean * to the con-
2020 2021 2022 trol
Without granules
Second 10 days of March 7.3 7.6 8.3 7.7 +1.1
Third 10 days of March (control) 6.2 6.5 7.1 6.6 0.0
First 10 days of April 5.5 5.8 6.2 5.8 -0.8
Second 10 days of April 5.0 5.3 5.7 5.3 -1.3
With granules
Second 10 days of March 7.8 8.4 8.9 8.4 +1.3
Third 10 days of March (control) 6.4 6.8 7.5 6.9 0.0
First 10 days of April 5.8 6.3 6.7 6.3 -0.6
Second 10 days of April 5.2 54 5.9 55 -1.4
A 0.2 0.3 0.4
LSD o5vha B 0.3 0.4 0.5 -
AB 0.5 0.5 0.6
Later-sown garden pea yielded less compared because they prevent rapid water drainage due to
to early-sown pea. The lowest yield was harvested their high capacity to absorb and retain water.
when pea was sown within the second ten days of Granules are more able to absorb water when irri-
April: 5.3 t/ha and 5.5 t/ha without and with gran- gation water contains low concentrations of salts
ules, respectively, or 1.3 t/ha and 1.4 t/ha less than (Masamichi Takahashi, lzumi Kosaka, Seiichi
in the control (sowing within the third ten days of Ohta, 2023).
March). The study showed that late-sown plants According to A.H. Ternavskyi, S.V. Shchetyna,
were not provided with sufficient amounts of wa- and H.Ya. Slobodianyk, the highest marketable
ter; in addition, less favorable elevated tempera- yield of 56.8 t/ha was harvested after black poly-
tures affected the yield. That is why a significant ethylene film mulching and application of water-
decrease in the garden pea performance was noted. retaining granules; without granules, the yield was
There was a strong direct correlation between yield 54.1 t/ha. The greatest early yield was harvested
and thousand seed weight (r=0.98+0.09). There after film or agrotextile mulching and application
was also a strong direct correlation between yield of granules: 34.1 t/ha and 32.7 t/ha, respectively.
and the number of pods per plant (r=0.98+0.10) The largest number of fruits per plant was recorded
and a strong direct correlation between yield and in the experiments with black film mulching and
weight of seeds per plant (r=0.98+0.11). application of granules (26.1; 24.6 fruits were har-
Discussion. Today, given the growing need for vested without granules). The highest marketability
high-quality foods, it is necessary to constantly (99.1%) of cucumbers was achieved under black
improve and adjust agricultural production, in par- film and with an absorbent: (Ternavskyi A.H.,
ticular vegetable production. According to meteor- Shchetyna S.V., Slobodianyk H.Ya., 2019).
ological observations in recent decades, in particu- Mahrous F. N. and AbdElghany S. H. showed
lar, in the Forest-Steppe of Ukraine, the average that hydrogel reduced the water consumption by
annual temperature has been elevated, the annual 20% of the total amount of irrigation water in rice
precipitation amount has decreased, and summer fields without a decline in the yield. Every-season
dry periods have become longer, which are not suf- application of silica gel was also recommended be-
ficiently favorable for the growth, development cause it degraded during the inter-season hydration
and vyields of vegetable plants, including garden cycle, which reduced its water-retaining capacity
pea. Absorbents are used in many countries as an (Mahrous F. N., AbdElghany S. H., 2020).
alternative to irrigation or as a supplement to irri- Yang, F.; Cen, R.; Feng, W.; Liu, J.; Qu, Z;
gation, or as a method of rational water use. Miao, Q. revealed that superabsorbents elevated
Superabsorbents can be used as supplements to the temperature of the soil layer where they were
the soil to improve water retention in sandy soils applied, effectively reduced the diurnal fluctua-
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tions of the soil surface temperature, and facilitated
the stable growth of corn. With various doses of
superabsorbents, the surface temperature on corn
leaves increased on average by 0.95°C. In particu-
lar, at 135 kg/hm?® of superabsorbents the surface
temperature on leaves increased by 1.55°C. Super-
absorbents could promote the photosynthetic rate
in corn. In addition, plant height, leaf area index,
and dry matter accumulation gradually rose in corn
with increasing amounts of superabsorbents; su-
perabsorbents not only increased the number of
kernel rows per ear and the average weight of 100
kernels but also increased the yield by up to 6%
(Yang F. et al., 2020).

In my study, water-retaining granules and sow-
ing time affected the garden pea growth, develop-
ment, and yield. In particular, when pea was sown
within the second ten days of March, the leaf num-
ber increased by 2.0 leaves/plant; a combination of
this sowing timeframe with granules resulted in an
increase in this parameter by 2.2 leaves/plant. Ear-
ly sowing (the second ten days of March) helped to
increase the garden pea yield by 1.1 t/ha and 1.3
t/ha without and with granules, respectively.
Hence, given all the cited results, application of
water-retaining granules is effective, while it is no
less important to sow garden pea within the opti-
mal timeframe.

Conclusions. The garden pea sowing within the
second ten days of March contributed to an in-
crease in the number of leaves per plant and plant
height; in particular by 2.0 leaves/plant and 7.6 cm,
respectively, in the seed filling phase. In the exper-
iments with water-retaining granules, the 'second
ten days of March' sowing ensured an increase in
these parameters by 2.2 leaves/plant and 7.8 cm,
respectively. The 'second ten days of March' sow-
ing extended the growing period by 3 days and 4
days without and with water-retaining granules, re-
spectively, in comparison with the control. Early
sowing (the second ten days of March) helped to
increase the garden pea yield by 1.1 t/ha and 1.3
t/ha without and with granules, respectively.
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®OPMYBAHHS BPOXAIO I'OPOXY OBOYEBOI'O 3AJIEXKHO BIJI CTPOKY CIBBHU TA
BHECEHHS BOJOYTPUMYBAJIBHUX 'PAHYJI B YMOBAX JIICOCTEITY
INPABOBEPEXKXHOI'O

IManamapuyk LI

BinHNMIBKMI HAI[IOHATBHUN arpapHUil YHIBEPCHUTET,
Bynui Consiuna, 3, M. Binuuis,
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AHoOTamisi. Y CTaTTi OMUCAHO JOCTIIKECHHS 10 BUBYCHHIO BIUIMBY Pi3HUX CTPOKIiB CiBOM HACIHHS FOPOXY
OBOYEBOTO 32 CTAHAAPTHOI TEXHOJIOTII Ta 3 BHECEHHSAM BOJOYTPUMYBAJIBHUX TpaHyIl. JloBeneHo, Mo Kparii
YMOBH 7151 (POpPMYBaHHS BPOJKAIO 3€JICHOTO TOPOIIKY 3abe3meuye cTpok ciBou II gexamga Gepes3ns. 3acTocy-
BaHHS BOJOYTPHUMYBAJIBHHUX TpaHyll B OifbII MOBHIHA Mipi ONTHMI3y€e PEKUM BOJIOTOCTI 1 Ja€ MOXKIIUBICTbH
oTpuMaTH Oibly BpoxaiHicTh. Meta. MeToro Oyno BUBUCHHS (POPMYBaHHS BPOKaI0 POCIHH FOPOXY OBO-
YEBOTO 3aJIC)KHO BiJI CTPOKY CiBOM Ta BOJOYTPUMYBAIBHHUX T'PaHYN B yMoBax JlicocTemy mpaBoOepeKHOTO.
Metoau. ExciepuMeHTanbHi qociimkeHas mpooamwm y 2020-2022 pp. B ymoBax JlicocTeny mpaBoOepex-
Horo. [Ipu nmpoBeneHHI ekciepuMeHTaIbHOI pOOOTH OYII0 BUKOPHCTAHO MOJBOBHH, CTATUCTUYHUH 1 Jabopa-
topHuilt Mmetoau. JlocmimkyBanu ctpoku ciBou: Il nexana 6epesns, Il nexana Gepesns, | nexkama xBitHs, 11
nekana kBiTHs. Pe3yabraTn. 3a pe3ynbraTaMu MPOBEACHUX JOCHTIIKeHb CTpoK ciBOu I nexama Gepesns 3a-
OesrevyBalia Kpaili YMOBH Ui POCTY, PO3BUTKY Ta 301IBIICHHIO BPOXKAI0 POCIUH TOPOXY OBOUYEBOTO. BHe-
CEHHSI BOJIOYTPUMYBAIIBHUX I'PaHyJI 3a CTPOKy ciBOu I nexana GepesHs 3a0e3medmniio OTpUMaHHS BPOXKato Ha
piBHi 8,1 T/ra. BucHoBku. Ctpok ciBOu ropoxy oBoueBoro Il nexana 6epe3Hs crpusB 301IbIIEHHIO KUTBKOC-
Ti JJUCTKIB HA POCIIMHI Ta X BUCOTH, 30KpeMa y ¢a3y HanuBy 3epHa Ha 2,0 mrt/pocnuny ta 7,6 cM BiAIMOBijA-
Ho. Ha BapiaHTi 3 BHECEHHSIM BOAOYTPUMYBAIBHUX IpaHyl cTpok ciBom Il nexama GepesHs 3abe3nednB mpu-
pICT maHWX MOKa3HUKIB Ha 2,2 mT/pocnuHy Ta 7,8 cM BignoimHo. Ctpok ciBou Il nekama 6epe3Hs moaoBxKYy-
BaB BeTeTaIliMHUN Tepio Ha 3 100W BiJHOCHO KOHTPOITIO, a 32 BHECCHHS BOAOYTPUMYBAJILHUX TPaHYI Ha 4
nobu. CiBba ropoxy y panni crpoku (Il nexanma GepesHs) cnpusiia 301UIBIICHHIO BPOXKAWHOCTI 3€JI€HOTO T'0-
pouky: 6e3 rpanyn Ha 1,1 T/ra, 3a BHeceHHs rpanyn — 1,3 1/ra.

Kntouoei cnosa: Topox oBOYEBHiA, O10METPUYIHI TapaMeTpH, Mik(a3Hi epioau, penpoayKTHBHI OpraHH,
BPOXaNWHICTB.
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