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THE EFFECT OF THE BASICTILLAGE SYSTEM

on soybean weediness in the right-bank Forest-Steppe

Goal. To improve the system of soy-
bean crops weed control under different
methods of tillage. Methods. Field and
laboratory experiment, mathematical
and statistical method to assess the re-
liability of the obtained results. Results.
The researched species composition of
weeds in soybean crops included 12 spe-
cies of 7 families, with a predominance
of dicotyledonous species (80.1—93.3%),
regardless of the tillage method the pro-
portion of the monocotyledonous species
made up 6.7—19.9%. The following spe-
cies were most common: Chenopodium
album L., Amaranthus retroflexus L., Po-
lygonum lapathifolia L., Galinsoga parvi-
flora Cav., Echinochloa crus-galli (L.) Pal.
Beauv. and Setaria glauca (L.) Pal. Beauv.
The maximum weediness of soybean
crops before herbicides application was
observed under the moldboardless main
tillage use (to a depth of 10—12 cm) and
amounted to 481.5 pcs./m?, of which di-
cotyledonous species made up 81.7% and
monocots — 18.3%. The lowest number
of weeds (at the level of 254 pcs./m?)
was observed under the No-till techno-
logy, the share of dicot species made up
80.1%. With the use of the moldboard
tillage in soybean crops before herbi-
cides use, the total number of weeds was
425.5 pcs./m?, where annual dicotyle-
donous species predominated (93.3%).
Soybean crops subject to herbicides use
on the moldboard tillage variant formed
a 2.49 t/ha yield, which was 50% higher
than that of the weeded control variant.
The use of the moldboardless tillage and
No-till technology ensured productivity
in the range of 2.34—2.40 t/ha. Con-
clusions. Regardless of the soil tillage
method, dicotyledonous weed species
occupied from 80.1 to 93.3% of the
soybean crops, with the predominance
of Chenopodium album L., the share of
which was 66.6—77.3% and Polygonum
lapathifolia L. — 17.6—24.9%. The use of
various methods of soil tillage and weed
control ensures elimination of weeds at
the level of 91.0—91.5% and maintaining
productivity in the range of 45—50%.

types of weeds; methods of soil
tillage; efficiency
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Soybean Glycine hispida (Moench)
Max belongs to the most common
leguminous and oilseed crops,
which are grown in more than 60
countries all over the world. This
valuable protein-oil crop has a wide
range of uses in the food processing
industry, medicine and feed pro-
duction. Therefore, it seems natu-
ral that soybean cultivated areas are
increasing.

Thus, the soybeans growing tech-
nology needs improvement, specific
elements efficiency increase, in
particular, through the basic tillage
methods enhancement and a balan-
ced, scientifically substantiated sys-
tem of weed control.

The choice of a specific type of
tillage depends on the soil and cli-
matic conditions, as well as on the
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general level of land cultivation, for
example, the degree of weeding of
the fields. Experience shows that
there exist three main tillage tech-
nologies that can be used to grow
soybeans: the classic system; sur-
face one (both with and without soil
layer turnover) and No-till techno-
logy. According to the certain soil
and climatic conditions and specific
features of the crop, main tillage
may be different [1, p. 222].

According to foreign researchers,
the tillage system of different inten-
sities affects the diversity, thickness
and dry biomass content of weed
plants in agricultural crops. In par-
ticular, the main advantage of tradi-
tional tillage system is a significant
reduction in the number of peren-
nial weed species and a decrease in
their dry biomass. Regardless of the
tilling method, annual broad-leaved
weeds are definitely the dominant
species [2].

Tillage that includes the topsoil
loosening can provoke weed seeds
germination and eliminate competi-
tion from agricultural crops. When
the time of soil loosening corre-
sponds to the optimal conditions for
the weed seedlings emergence, they
begin to grow and develop readily
in favorable conditions. There are
also populations of certain types of
weeds that can sprout massively un-
der any conditions, using all oppor-
tunities for growth and development
that makes impossible growing crops
without herbicides use [3].

Since soybean has low competi-
tive ability to weeds, especially at
the beginning of the growing sea-
son, protection from weeds is one of
the decisive factors for increasing its
productivity. Yield losses due to the
harmful effects of weeds can reach
30—50% or even more [4, 5, 6].

Reducing the competitive in-
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teraction and thus weed infestation
of crops by means of introduction
the system of agrotechnical mea-
sures and use of herbicides signifi-
cantly changes conditions of the
crop growth and development and
its productive potential realization.
Due to the chemical protection of
soybean crops from harmful weeds,
interspecies competition for the area
of nutrition and lighting disappears
in favor of the crop [7].

Main tillage system plays a lea-
ding role in improving agricultural
practices and is an important lever
for controlling weediness, it is car-
ried out taking into account the
specific features of soil and climatic
conditions, the first crop, crop rota-
tion and biological characteristics of
the plant, as well as the nature and
extent of weed infestation. The fac-
tors listed above define and deter-
mine the expediency of using cer-
tain methods and systems of basic
soil cultivation [8, 9, 10, 11].

The rational and effective use
of herbicides on agricultural crops
must simultaneously take into ac-
count the interaction of many fac-
tors: the specifics of the environ-
ment, crops, weeds, the characteris-
tics of the preparations, the methods
of applying the working liquid, the
possible effect of the preparations
on subsequent crops, the weather in
the period before and at the time of
herbicides application and after it.
There are about 50 such factors in
total [1, p. 313].

Therefore, weed control will
be successful if it is scientifically
substantiated, in particular, with
regard to establishing information
about the species composition and
quantitative indicators of the crops
weediness for various soil and cli-
matic conditions, which cause zonal
differences in weeds [12].

The aim of the research is to im-
prove the system of weed control of
soybean crops under different me-
thods of tillage.

Materials and methods. Field ex-
periments were conducted at the re-
search field of the Institute of Feed
Research and Agriculture of Podillia
of the National Academy of Scien-
ces, which is located in the right-
bank Forest-Steppe of Ukraine.
The soils of the experimental area
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are gray forest podzolic, prone
to waterlogging and crust forma-
tion. The content of humus in the
0—30 cm soil layer is 2.21—2.40%,
of readily hydrolyzed nitrogen —
9.5—11.2 mg/100 g of soil, labile
phosphorus — 14.2—18.4 mg/100 g
of soil, exchangeable potassium —
8.1—12.1 mg/100 g of soil.

Methods of basic tillage:

1. Moldboard plowing to a 20—

22 cm depth;
2. Shallow disking to a 10—
12 cm depth;

3. No-till technology.

Basic tiilage was carried out af-
ter harvesting the precursor crop
according to the scheme of the ex-
periment. The spring complex of
works consisted of tilling to a depth
of 10—12 cm and pre-sowing treat-
ment — to a depth of 5—6 cm. In
the variant with No-till technology,
continuous action herbicides were
applied 10 days before sowing.

Background fertilizers were ap-
plied in the rate of N;,P; K.

Soybeans were sown in the third
decade of April, in a quadruple rep-
etition, on a 25 m? accounting area.
In the spring and summer period,
the following weed protection sys-
tem was used: Galaxy ultra, e.c. —
2.5 1/ha (bentazon, 352.4 g/l +
acifluorfen, 161.7 g/1) + Miura,
e.c. — 1.0 I/ha (hyzalofop-P-ethyl,
125 g/1) in the phase of 2—3 tri-
foliate soybean leaves. Application
of herbicides was carried out with a
PL2 «System Agrotop» sprayer with
a 250—300 1/ha flow rate.

During the soybeans growing
season, records and observations
were carried out in accordance with
the generally accepted methods
[13, 14].

Research results. Studies of the
species composition of weed plants
in soybean crops revealed 12 diffe-
rent species of 7 families. The an-
nual and biennial dicot type of weed
vegetation was represented by plants
of the Chenopodiaceae, Amaran-
thaceae, Asteraceae, Polygonaceae,
Brassicaceae, Solanaceae family;
monocotyledonous type — by the
plants of annual species of the Poa-
ceae family.

In the structure of actual weed
infestation of soybean crops, plants
of dicotyledonous weed species
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made up 80.1—93.3%, monocoty-
ledonous annual species were repre-
sented mainly by the Poaceae family
in the amount of 28.5—88.0 pcs/m?,
or 6.7—19.9%.

The following species were most
common on soybean crops: Cheno-
podium album L., Amaranthus retro-
Sflexus L., Polygonum lapathifolia L.,
Galinsoga parviflora Cav., Echino-
chloa crus-galli (L.) Pal. Beauv. and
Setaria glauca (L.) Pal. Beauv.

Under the use of the moldboard
ploughing for the soybean crops be-
fore herbicides application, the total
number of weeds was 425.5 pcs./m?,
where annual dicotyledonous spe-
cies prevailed (93.3%).

The highest number of weed
plants before spraying crops with
herbicides (481.5 pcs./m?) was re-
corded in the variant where shallow
disking was used. The least amount
of weed plants were counted in
this period under No-till techno-
logy, the total number of which was
254.0 pcs./m?.

It should be noted that, regard-
less of the tillage method, annual
dicotyledonous weed species were
predominant in the crops (80.1—
93.3%). Among them Chenopodium
album L. and Polygonum lapathifo-
lia L. prevailed, the share of which
was 66.6—77.3% and 17.6—24.9%
respectively, depending on the va-
riant of the basic tillage.

The maximum weed infestation
of soybean crops was recorded un-
der the use of moldboardless basic
tillage (to a depth of 10—12 cm) and
totaled to 481.5 pcs./m?, of which
81.7% were dicotyledonous species,
the rest (18.3%) — monocotyledon-
ous ones. Application of herbicides
ensured a decrease in weediness by
92%, monocotyledons — by 89.0,
dicotyledons — by 92.0% (Fig. 1).

The lowest number of weeds (at
the level of 254 pcs./m?) was ob-
served under the use of No-till tech-
nology, the share of dicotyledonous
species was 80.1%, monocotyledo-
nous —19.9%.

To control weediness of soybean
crops, spraying with Galaxy ultra,
e.c. 2.5 I/ha (bentazon, 352.4 g/1 +
acifluorfen, 161.7 g/1) + Miura,
e.c. 1.0 1/ha (hyzalofop-P-ethyl,
125 g/1) herbicides in the phase of
2—3 trifoliate soybean leaves was
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carried out. The use of herbicides
provided control of weed plants at
the level of 91.0—91.5%, depen-
ding on the method of soil tillage
(Table).

Pre-harvesting weed con-
trol of the crops showed that the
wet weight of weed plants on the
weeded control variant ranged from
1665 to 1835 g/m?2. The largest
weight of weed plants was formed
on the moldboardless variant of til-
lage — at the level of 1835 g/m2.
At the use of moldboard tillage to
a 20—22 cm depth, the wet weight
of weeds on the control variant wi-
thout herbicides use was 1665 g/m?,
and under the No-till technology —
1750 g/m?>.

Spraying soybean crops with
herbicides provides 88.8—92.2% re-
duction in the weight of weeds — to
130—196 g/m?>.

Under the condition of using
herbicides on the moldboard til-
lage variant, soybean crops formed
a 2.49 t/ha yield, which was 50%
higher than that of the weeded con-
trol one.

At using moldboardless tillage
and No-till technology productivity
was almost the same and amounted
to 2.34—2.40 t/ha, which is some-
what lower compared to traditional
moldboard tillage. The level of the
preserved yield was 45—46%.

Thus, it was established that in
growing soybeans in a two-field
crop rotation under moldboard til-
lage, favorable conditions for the
effective weed control are created.
It is worth noting that the number
of weeds and their weight were the
largest at the use of shallow disking
compared to moldboard tillage and
No-till technology, which resulted
in a decrease in soybean produc-
tivity.

CONCLUSIONS

The species composition of weed
plants in soybean crops was repre-
sented by 12 species of 7 families.
The following species were most
common on soybean crops: Cheno-
podium album L., Amaranthus retro-
flexus L., Polygonum lapathifolia L.,
Galinsoga parviflora Cav., Echino-
chloa crus-galli (L.) Pal. Beauv. and
Setaria glauca (L.) Pal. Beauv.

In the structure of actual weed
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Fig. 1. The structure of weediness of soybean crops
under different soil tillage techniques

infestation of soybean crops, plants
of dicotyledonous weed species
made up 80.1—93.3%, monocoty-
ledonous annual species were repre-
sented mainly by the Poaceae family
in the amount of 28.5—88.0 pcs/m?,
or 6.7—19.9%. Among the dicoty-
ledonous species, Chenopodium al-
bum L. (the share of which amoun-
ted to 66.6—77.3%) and Polygonum
lapathifolia L. (17.6—24.9%) were
predominant.

The maximum extent of soybean
crops weediness before herbicide ap-
plication was recorded at the use of
mouldboardless primary tillage (to a
depth of 10—12 cm), that amounted
to 481.5 pcs/m?, of which dicoty-
ledonous species made up 81.7%,
monocots — 18.3%. Mouldboard
cultivation (plowing to a depth of
20—22 cm) ensured reduction of
the total number of weeds to 425.5
pcs/m? with predominance of an-
nual dicotyledonous species (93.3%)
compared to boardless tillage. The

least number of weed plants was re-
corded on the no-till variant, their
total number was 254.0 pcs/m? with
predominance of dicotyledonous
species as well.

Pre-harvesting weed control
of the crops showed that the wet
weight of weed plants on the wee-
ded control variant ranged from
1665 to 1835 g/m?. The largest
weight of weed plants was formed
on the moldboardless variant of til-
lage — at the level of 1835 g/m>.
Spraying soybean crops with herbi-
cides provides 88.8—92.2% reduc-
tion in the weight of weeds — to
130—196 g/m?>.

Thus, it was established that
weediness of soybean crops de-
pends on the method of main soil
cultivation. The use of mouldboard,
mouldboardless or no-till soil til-
lage technology, provided that crop
weed control is acomplished, makes
it possible to reach 2.34—2.49 t/ha
productivity. Carrying out pro-

The influence of different tillage methods and weed control measures
on soybean productivity, average for 2019—2020

Plant Preserved
Tillage methods Herbicide protection thickness, | Productivity, | productivity
(factor A) variants (factor B) thousand t/ha
pcs./ha t/ha %
Control without herbicides 765.5 1.67
Moldboard Miura, e.c. — 1.0 I/ha +
Galaxy ultra, e.c. — 2.5 /ha el 2ae U eL
Control without herbicides 762.9 1.60
Shallow Miura, e.c. — 1.0 I/ha +
Galaxy ultra, e.c. — 2.5 I/ha sl e Uz e
Control without herbicides 760.5 1.65
No-till Miura, e.c. — 1.0 I/ha +
Galaxy ultra, e.c. — 2.5 I/ha 762.2 240 075 46
Least significant difference — 0.5 t/ha | A — 0.04; B — 0.04; AB — 0.07
Factor A — tillage methods
Factor B— herbicide protection variants
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tective measures allows achieving
91.0—91.5% elimination of weed
plants, ensuring soybean producti-
vity at the level of 45—50%.
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Bnnus cucreMu OCHOBHOTO
06pOoGITKY I'PYHTY Ha 3a0yp’ THEHICTD
coi y IIpaBo6epexuomy Jlicocteny
Vkpainu

MeTta. YOCKOHa/lIeHHs CUCTEMMU
KOHTPOJIOBAHH:A 3abyp siHEHOCTI TIO-
ciBiB coi 3a pisHUX cI0C06iB 06pO-
6iTKy rpyuty. Metomu. [JocnimxeHHs
[I0/IbOBI, TabOPATOPHi, MaTEMaTUIHO-
CTaTUCTUYHUI I OLiHKM BOCTOBip-
HOCTi OTpUMaHUX JaHuX. PesynpraTn.
3a JocmipKeHb BUJOBOTO CKIAy POC-
nuH 6yp’sAHIB y mociBax col HaidyBamm
12 BupiB i3 ceMu popuH, 3 IepeBaro
mBociM agonbuux BuaiB (80,1—93,3%).
HesanexHo Bif BapiaHTy 06po6iTKy
I'PYHTY 4acTKa OfJHOCIM AZONbHMX BM-
niB cTaHoBuiIa 6,7—19,9%. Hanmommn-
penimumu 6ynu Bugn: Chenopodium
album L., Amaranthus retroflexus L.,
Polygonum lapathifolia L., Galinsoga
parviflora Cav., Echinochloa crus-galli
(L.) Pal. Beauv. Ta Setaria glauca (L.) Pal.
Beauv. MakcuManbHOIO 3a0yp AHEHICTD
I0CiBiB €OI Iepel 3aCTOCYBaHHAM Irep-
6inupiB 6yma 3a BUKOPUCTAaHHA 6e3-
[IO/INIIEBOTO OCHOBHOTO 00pOO6iTKY
IpyHTy (Ha rnbuny 10—12 cm) i cra-
HoBuna 481,5 mrt./mM?, 3 akux 81,7%
IpuUIafany Ha ABOCIM ANONbHI BUAY,
ofHOCIM Ano/bHi 3aitManu 18,3%. Haii-
MeHIIIa Ki/IbKicTb Oyp sHiB (254 mit./m?)
6yna 3a No-till rexHomorii 06pobitky
IPYHTY, 4acTKa ABOCIM SIfOIbHNX BUJIB
cranosuna 80,1%. 3a BUKOPUCTaHHA 110-
NNLEeBOro 06pobiTKy IPyHTY y mociBax
ol Tepey; BUKOPUCTAHHAM Trepbinuais
3arajzbHa KibKicTh Oyp’siHiB csrama
425,5 mT./M?%, ie IepeBaXkanm OFHOPiuHi
nBociM aponbui Bugu (93,3%). IlociBu
coi 3a YMOBM 3aCTOCYBaHHs rep0Oinu-
ZiB Ha BapiaHTi MOMNIIEBOrO 06POOITKY
IPYHTY GOpMyBanIM ypo>KailHICTh Ha
piBHi 2,49 T/ra, mo Ha 50% mepeBuILy-
BAJIO NTOKa3HMK 3a0yp sTHEHOTO KOHT-
poro. BukopucranHa 6€3I0/MIULIeBOTO
06pobiTKy rpyHTy Ta No-till TexHomorii
3abe3mevyBaIo ypOKaiHiCTh B MeXax
2,34—2,40 1/ra. Bucnosku. Heszanexxno
Bifl BapiaHTy 00pOb6iTKy I'pyHTY Y IOCi-
Bax col ABOCIM Af0/MbHI BuaK Oyp sHiB
3arimanu Big 80,1 5o 93,3%, 3 mepeBarom
no6onu 6i10i, 4acTKa AKOI CTaHOBU/IA
66,6—77,3%, Ta ripyaka IOPCTKOTO —
17,6—24,9%. 3acToCyBaHHA Pi3HUX CIIO-
c06iB 06pOOITKY IPYHTY Ta 3aXMUCTY HO-
CiBiB Bif Oyp’siHIB 3abe3medye 3arubenn
6yp’auiB Ha piBHi 91,0—91,5% 36epe-
JKEHHS ypOXKaliHicTb Bift 45 10 50%.
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