CIIbCbKE NCNnoAAPCTBO. POCJIIMHHULUTBO

(14
“"';_g BULLETIN OF POLTAVA ISSN: 2415-3354 (Print)
STATE AGRARIA" 2415-3362 (Online)
Agriculture. ACADEMY https://journals.pdaa.edu.ua/visnyk

Plant growing
original article | UDC 633.3:33025:631.164.24:332.66 (292.485) (477) | doi: 10.31210/visnyk2021.03.05

INFLUENCE OF SOWING TIME ON PRODUCTIVITY OF SMOOTH BROME GRASS
IN THE FOREST-STEPPE OF UKRAINE

L. H. Marinich* ORCID "' 0000-0002-0073-9433
O. A. Antonets ORCID "' 0000-0001-6741-9023

Poltava State Agrarian University

1/3, Skovorody str., Poltava, 36003, Ukraine
*Corresponding author

E-mail: mariniclubovl@gmail.com

Marinich, L. H., & Antonets, O. A. (2021). Influence of sowing time on productivity of
smooth brome grass in the ForestSteppe of Ukraine. Bulletin of Poltava State
Agrarian Academy, (3), 45-50. doi: 10.31210/visnyk2021.03.05

How to Cite

Perennial grasses are the main fodder crops for hayland and pasture use. Their area of extending is quite
large: they are spread from the tropics to the extreme northern regions. Their role is significant in the farm-
ing system: they protect the soil from water and wind erosion, enrich it with organic matter, improve the
physical and mechanical properties of the soil and precipitation infiltration.The group of forage grasses
includes more than 600 species of plants, but smooth brome grass has the greatest forage value has, it is
used for green fodder, silage, haylage and grass meal. Under favorable growing conditions, modern zoned
varieties of this plant are able to form biological seed yield of up to 0.6-0.8 t/ha, 50.0 t/ha of green mass,
and 20.0 t/ha of hay. But obtaining such high and stable yields requires compliance with all agro-technical
operations. The purpose of the research was to determine the sowing time, affecting the formation of seed
and feed productivity of smooth brome grass. Field and quantitative methods, the method of test sheaf,
weight, and statistical methods were used in the proces of research. The high fodder value of smooth brome
grass can be explained by the fact that it has a significant number of vegetative shoots with more leaves than
on generative ones. In addition, the leaves, especially on vegetative shoots, contain more nutrients. The
smallest number of vegetatively elongated shoots was formed by plants of Poltavsky 5 and Poltavsky 52
varieties under the conditions of autumn sowing period. The largest number of vegetatively elongated shoots
in these varieties was observed at spring sowing time. The optimal sowing season for obtaining high seed
yields for smooth brome grass of Poltavsky 5 and Poltavsky 52 varieties is summer. The optimal sowing time
for obtaining high yields of green mass for smooth brome grass of Poltavsky 5 and Poltavsky 52 varieties is
spring. Spring sowing time is also the optimal sowing period for obtaining high yields of dry matter for
smooth brome grass of Poltavsky 5 and Poltavsky 52 varieties.
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3ii, 30a2auyioms U020 OP2AHIYHUMU PEeHOBUHAMU, NOTNULYIOMb (DI3UKO-MEXAHIYHI 8IACMUBOCMI 2PYHIY ma
iHginempayiro onadis. Y epyny Kopmosux 31axkoeux mpas exooums noHao 600 eudie pociuw, ane
HAUOLIbUWLY KOPMOBY YIHHICTNG MAE CMOKOAOC 6e30CTutl, KU 6UKOPUCMOBYIOMb HA 3eNeHUll KOPM, CUNOC, Ci-
Haoic ma mpas’sane bopouwno. CyyacHi pationo8ani copmu Yiei pociunu 3a CNpUsmiuGUx ymos 6UpOusyEans
30amui gopmyeamu 6bionociuny ypooicainicmo Hacinnsg 0o 0,6-0,8 m/ea, senenoi macu 50,0 m/ea, cina
20,0 m/za. Ane ompumanns maKux 6UCOKUX MA CIAIUX YPOIHCAIB GUMA2AE OOMPUMAHHSL 6CIX ACPOMEXHIUHUX
onepayit. Mema docniddicensb ROAEANA Y USHAYEHHI CIPOKIE NOCIBY, WO 6NIUBAIOMb HA (YOPMYBAHHS HACIH-
HEBOI MA KOPMOBOT NPOOYKMUBHOCHIE COKO0CY 6e3ocmoeo. 11i0 wac 0ocniodicerb BUKOPUCAHO ROIbOBUL MA
KLIbKICHULL Memoou, Memoo NpobHO20 CHONG, 8a208Ull, cmamucmudrutl. Bucoky kopmogy yinnicms cmoxonocy
0e30cmo20 MOHCHA NOSACHUMU MUM, WO 6iH MAE 3HAYHY KINbKICMb 6€2eMAMUGHUX NASOHIB, HA AKUX Oilblue
JIUCTKIB, HIJIC HA 2eHepamueHux. [Jo mozo dic TUCMKY 0COONUBO HA Be2eMAMUBHUX NA2OHAX MICMAMb OLIbULY
KLIbKICMb NOMCUBHUX peuosuH. Hatimeruy KinbKicms 6e2emamusHo N0008H#CEHUX NA2OHI8 CHOPMYBANU POCTU-
nu copmy [lonmaecvxuii 5 ma Ilormagcvxuil 52 3a ymos ocinHb020 cmpoky cieou. Haiibinvwa xinbxicms ee-
2eMamuBHO NOOOBIHCEHUX NALOHIG Y YUX cOpmi6 OY1a Npu BUKOPUCTHANHI BECHAHO20 CIPOKY ciebu. Onmumainy-
HUMU CTMPOKAMU CI8OU O/Is1 OMPUMAHHA BUCOKUX YPOMICAI8 HACIHMA 04 copmis cmokoaocy bezocmozo Ilon-
maecokuti 5 ma Ilonmascoxuti 52 € nimui. OnmumManrbHUMU cCmpoKamu cigdu 0 OMPUMAHHSL BUCOKUX YPOICA-
i6 3enenoi macu o copmis cmoxonocy bezocmozo Ilonmascoxuii 5 ma Ilonmascokuii 52 € 6ecHsHi.
OnmumansHUMU Cmpoxkamu cigou 0 OMPUMAHHA UCOKUX YPOHCAI8 CYXOI peuo8uHU OJi COPMI8 CHOKOIOCY
bezocmoeo Ilonmascoxuil 5 ma [lonmascoxuil 52 € makodic 6ecHAHI CMPOKU CI8OU.

Knwuosi cnosa: cmoxonoc 6ezocmuil, KOpMO8a NPOOYKMUBHICb, HACIHHEGA NPOOYKMUGHICMb,
8€2emamueHi Na2oHu, CMpoxu nocigy.

Introduction

Feed base is the main factor influencing the development of competitive and highly productive animal
breeding [15]. Hayfields are in the structure of natural fodder lands of Ukraine. These are farm lands that are
systematically used for hay harvesting, pasture and for grazing animals, as well as other land plots suitable
for cattle grazing [19, 21]. “For as the earth bringeth forth her bud” [1, Is. 61: 11], so even today fodder
grasses are grown. Given the huge potential of Ukraine’s meadow lands, which is about 8 million hectares
with fallow lands, it is possible to obtain organic fodder products and transfer them from the category of the
so-called “abandoned” lands to fodder production, nature protection, recreational and ecological zones. This
will make it possible to turn them not only into the elements of good fodder production, but also into
environmental elements of agricultural landscapes on the basis of adaptive environmental ecological and
recreational land use [12, 13]. Over the years of transformation of the agricultural sector, the area of
hayfields in Ukraine has decreased by 1.5 times, and at agricultural enterprises — by almost 11 times. 91 % of
fodder products are concentrated on private farms [19].

Perennial grasses are the main forage crops for hayland and pasture use. Their area of extending is quite
large: they are spread from the tropics to the extreme northern regions [2, 18]. Their role is significant in the
system of agriculture: they protect the soil from water and wind erosion, enrich it with organic materials,
improve the physical and mechanical properties of the soil and precipitation infiltration [6, 10, 11].

The group of fodder cereals includes more than 600 species of plants, but smooth brome grass has the
greatest feed value; it is used for green fodder, silage, haylage and grass meal [4, 9]. This plant is the best
rhizome cereal component on floodplain meadows and can withstand prolonged floods, has high yields and
good feed qualities [3]. This plant is rich in protein — it contains up to 15 %, fat — 19.7-24.9 %, fiber — up to
8 %. The main fodder feature of smooth brome grass is that green mass and hay are rich in sugars and
mineral elements such as phosphorus, calcium, potassium, sulfur, magnesium, zinc [2].

This cereal is well adapted to different climatic conditions, can be successfully used in grass mixtures of
different regions of Ukraine. The tillering node withstands frosts to -46 ° C, and during spring revegetation —
up to —18-20° C [8]. In addition — smooth brome grass is one of the most drought-resistant plants among
perennial grasses. And the introduction of crops in crop rotation that are able to withstand periodic droughts,
is one of the ways to ensure the stability of fodder production [14, 24].

The introduction of new high-yielding varieties of perennial grasses is one of the main reserves for
increasing the yield of hayfields and pastures by at least 25-30 % [7, 17].

In modern conditions of developing the agricultural sector of Ukraine, the problem of producing
high-quality seed material has become topical. Therefore, it is important to organize cultivation technology
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that would guarantee the formation of a high level of green mass, hay and seeds yields [10, 12]. Zoned
varieties of smooth brome grass under favorable growing conditions are able to form the biological yield of
seeds up to 0.6-0.8 t/ha, green mass — 50.0 t/ha, hay — 20.0 t/ha [22]. The urgency of the problem is to
improve the agro-technical methods of growing smooth brome grass to increase its productivity. The purpose
of the research is to determine the optimal sowing time that affects the formation of seed and fodder
productivity of smooth brome grass.

Materials and methods of research

The research was conducted in 2018-2020 on the territory of the experimental field of Poltava State
Agricultural Research Station named after M. I. Vavilov of the Institute of Pig-Breeding and Agro-Industrial
Production of the National Academy of Agrarian Sciences of Ukraine. The station is located in the central
part of the Eastern Forest-Steppe of Ukraine almost on the border with the Northern Steppe and the Southern
Forest-Steppe. This is an area of insufficient moisture. The soil is dark gray podzolic. It has the following
agrochemical parameters of the arable layer: hydrolytic acidity — 1.9-3.3 mg-equivalent per 100 g of sail;
humus content — 2.44-3.46%; pH of the salt extract — 5.8-5.9; motile forms of phosphorus — 13-21 mg per
100 g of soil; easily hydrolyzed nitrogen — 4.42-7.94 mg per 100 g of soil; exchangable potassium - 16-20
mg per 100 g of soil; the amount of absorbed bases — 21-30 mg per 100 g of soil.

According to Poltava meteorological station, the air temperature during the growing season increased by
+0.7° C as compared to the average long-term data, while the amount of precipitation decreased by 14.3 mm.

Agricultural techniques for growing perennial grasses are common for the area of the Forest-Steppe.

The experiments were conducted in four cycles with randomized placement of variants with a plot area of
25 m?, During the studies, the guidelines for field and laboratory experiments with cereals were used. [20,
23, 25]. Accounting for crop structure was performed by analyzing test sheaves. Statistical processing was
carried out according to the method of B. Dospekhov [5].

The sowing times were spring (April 10, 2018); summer (August 6, 2018); autumn (September 10, 2018). To
determine the feed productivity, sowing was carried out with a row spacing of 15 cm, and seed spacing — 45 cm.

In the experiments, the varieties of smooth brome grass selected at Poltava State Research Station named
after M. I. Vavilov of the Institute of Pig-Breeding and Agro-Industrial Production of the National Academy
of Agrarian Sciences of Ukraine — Poltavsky 52 and Poltavsky 5 were used.

Research results and their discussion

Smooth brome grass belongs to the group of winter crops. Plants grow quite slowly at the initial stages of
development. Shoots formed in late autumn or spring and which have not passed the stage of vernalization,
do not pass into the generative stage, and remain in the second or third stage of organogenesis [11]. Based on
this, cereal grasses for seeds should be sown in early spring to form more generative shoots by autumn.
However, scientific research and the practice of advanced farms have shown that spring cover crops are
heavily overgrown with weeds and damaged by pests.

Previously, early spring was the optimal sowing period in the Forest-Steppe zone, when there is enough
moisture in the soil. At the accelerated alkalinization, in post-harvest crops, perennial grasses were sown also
in the summer. The maximum allowable sowing period was not later than the first decade of September [9].

But, as practice shows, in late summer crops often develop under more favorable weather conditions for
the growth of grasses and dense grasslands are formed. However, their yield for following year will still not
be high enough, as they do not have time to unravel. And grasses of the winter type of development, if they
have not passed the stage of vernalization, will form only vegetative shoots [16].

Now some farms have switched to summer and even autumn crops. The advantages of summer crops are
the reduction of weeds, the ability to use freshly harvested seeds for sowing, to conduct a good pre-sowing
treatment, which includes several cultivations. And this makes it possible to destroy weeds and create better
conditions for plant development. When choosing a summer crop, it should be kept in mind that the seeds
germinate in 10-12 days. Due to the fact that the seed has a film on its surface, it needs a significant amount
of moisture to germinate.

Autumn crops of smooth brome grass are usually less weedy than spring and have better moisture
conditions than summer ones. But if one is late with the crops, there is a risk of weak tillering, which leads to
a decrease in winter hardiness and frost resistance. The seed yield of such crops in the first year of use is
reduced by 20-25 %.
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The results show that the highest yield of smooth brome grass seeds of Poltavsky 5 and Poltavsky
52 varieties was obtained during the summer sowing period on August 20. Summer sowing made it possible
to have good seedlings, to form a well-developed grassland. The plants went into winter in a well-developed
condition, overwintered well and had the largest number of generative shoots. The seed yield of Poltavsky
Svariety in the first year of use was 0.56 t/ha, and in the second year — 0.64 t/ha.

Spring crops of Poltavsky 5 variety were quite weeded, which led to their weakening and reduced yields.
In the first year of use it was 0.40 t/ha, and in the second — 0.53 t/ha. The least productive in the experiments
was the autumn method of sowing. Plants did not have time to form a sufficient number of vegetatively
shortened shoots, which led to a decrease in the number of generative shoots. As a result, the seed yield in
the first year of use in the variety was 0.36 t/ha, in the second — 0.50 t/ha (Table 1).

The seed yield of Poltavsky 52 variety during summer sowing in the first year of use was 0.51 t/ha, and in
the second year of use — 0.59 t/ha. Spring crops of this variety in the first year had a yield of 0.38 t/ha, in the
second — 0.50 t/ha, and autumn crops — 0.39 and 0.47 t/ha, respectively (Table 1).

1. The influence of sowing dates on the seed yield of smooth brome grass

Sowing time Seed yield, t/ha
2018 | 2019 | 2020
Poltavsky 5 variety
Spring (April 10, 2018) 0.40 0.53 0.47
Summer (August 20, 2018) 0.56 0.64 0.60
Autumn (September 20, 2018) 0.36 0.50 0.43
HIPO5, t/ha 0.009 0.011 0.010
Poltavsky 52 variety
Spring (April 10, 2018) 0.38 0.50 0.44
Summer (August 20, 2018) 0.51 0.59 0.55
Autumn (September 20, 2018) 0.39 0.47 0.43
The least significant difference 05, t/ha 0.010 0.014 0.011

The high feed value of smooth brome grass can be explained by the fact that it has a significant number
of vegetative shoots with more leaves than generative ones. In addition, the leaves, especially on vegetative
shoots, contain more nutrients.

The number of vegetatively elongated shoots in the samples of Poltavsky 5 variety when using spring
sowing during the years of study ranged from 36 to 123 pieces/plant. The largest number of them was
formed in 2019 and averaged 123 units/plant, in 2018 — 98 units/plant, in 2020 — 112 units/plant. The
smallest number of vegetatively elongated shoots was formed by plants of this variety under the conditions
of autumn sowing. Their number in 2020 averaged 36 units/plant.

Plants of Poltavsky 52 variety formed the highest number of shoots for the second year of use. Their
number was on average 145 pieces/plant. In the first year of use, their number was the lowest —
102 units/plant, and in the third year of use it made 112 units/plant.

The research results show that the highest yield of green mass in Poltavsky 5 variety was obtained during
spring sowing. In the first year it made 38.0 t/ha, in the second year — 47.0 t/ha, in the third year — 42.5 t/ha.
This sowing provided the formation of a large number of vegetatively elongated shoots, much foliage and
tall plants. Summer sowing provided a lower level of green mass yield. In the first year of use the yield of
green mass was 34.0 t/ha, in the second year — 44.0 t/ha. Autumn sowing in the first year of use had the
lowest yield — 30.0 t/ha, but in the second year of use the yield increased, and the yield of green mass was
higher than at summer sowing.

Poltavsky 52 variety had a significantly higher yield of green mass at all sowing dates. In the first year of
use, the yield of green mass during spring sowing made 41.0 t/ha, summer — 42.0 t/ha, autumn — 37.0 t/ha.
During the second year of use, the highest yield of green mass was obtained at spring sowing — 49.0 t/ha, and
the lowest — at summer sowing (Table 2).

The dry matter yield at spring, summer and autumn sowing was higher in Poltavsky 52 variety. At spring
sowing the highest yield was obtained in the first year of use 19.0 t/ha, and in the second — 21.0 t/ha. A good
crop of dry matter for two years of use provided summer sowing. When used in the first year, 17.0 t/ha were

48 Ne 3 » 2021 « BICHU/K lNonTaBcbkoi AepKaBHOI arpapHoi akagemii



CIIbCbKE NCnoAAPCTBO. POCJIIMHHULUTBO

received, and in the second — 19.0 t/ha. Hay yield at autumn sowing in the first year of use was the lowest,
only 14.0 t/ha. But during the second year of use it was not worse than the yield at summer and spring
sowings of the same variety.

2. Influence of sowing dates on the yield of green mass of smooth brome grass

Sowing time Yield of green mass, hundredweight/ha
2018 | 2019 | 2020
Poltavsky 5 variety
Spring (April 10, 2018) 38.0 47.0 42.5
Summer (August 20, 2018) 34.0 44.0 39.0
Autumn (September 20, 2018) 30.0 45.0 37.5
HIPO5, t/ha 2.42 2.69 2.39
Poltavsky 52 variety
Spring (April 10, 2018) 41.0 49.0 45.0
Summer (August 20, 2018) 42.0 46.0 44.0
Autumn (September 20, 2018) 37.0 48.0 42.5
The least significant difference 05, t/ha 2.46 2.60 2.51
Conclusions

Determining the optimal time for sowing grasses is crucial in getting a good harvest. The optimal sowing
dates for obtaining high seed yields for Poltavsky 5 and Poltavsky 52 smooth brome grass varieties are
summer. The optimal sowing dates for obtaining high yields of green mass and dry matter for Poltavsky 5
and Poltavsky 52 varieties are spring.

Prospects for further research. It is planned to conduct research on the peculiarities of agricultural
techniques for growing smooth brome grass on Poltavsky 30 and Sokil varieties.
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