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THE EFFECT OF BASIC SOIL CULTIVATION METHODS AND SEED
INOCULATION ON SOYBEAN CROP WEED INFESTATION

Hanhur V.V. Dr. Hab, Senior Research Scientist, Head of the Department
of Crop Production

e-mail: volodymyr.hanhur@pdau.edu.ua

Hrechka M.O., Candidate for a Master's degree, specialty 201 Agronomy
Poltava State Agrarian University

Controlling weeds within the economic threshold of harmfulness remains to be
one of the main problems in modern farming. Its complexity is due to the biological
characteristics of weeds, in particular their extremely high seed fertility, the ability of
seeds to remain viable for a long time, and the unevenness of their germination. Studies
indicate that, on average, only about a quarter of the seed stock in the arable soil layer
remains viable, and its total amount significantly exceeds the volume of seeds of
cultivated plants that are sown [9]. In addition, weed plants have well-developed
above-ground mass and a powerful root system, which results in intensive use of soil
moisture and available mineral nutrients. It should be noted that weeds require tens of
times more water than agricultural crops, and their transpiration coefficient is 3—4 times
higher [10]. Under such conditions, at the current stage of agricultural production
development, the primary importance is given to the timely application of a complex
of agrotechnical measures to limit the expansion of weeds, in particular, a rational
system of soil cultivation. The high potential for weed infestation of arable land
requires the introduction of improved technological methods capable of reducing the
potential reserves of weed seeds in the arable layer and creating less favorable
conditions for their germination. The studies of numerous research institutions and
production practice show that it is the system of primary soil cultivation that largely
determines the level of weed infestation and the structure of biological species. The
character of the work of shelf and non-shelf cultivation tools determines the different
Impact on the distribution of weed seeds in the soil profile, which directly affects their
survival and germination intensity. According to Yu.P. Manko [11], systematic deep
plowing ensures a quite homogeneous distribution of weed seeds throughout the entire
depth of the arable layer, which prevents their simultaneous germination. In contrast,
prolonged loosening of the soil with non-plow-type tools contributes to the maximum
concentration of most seeds in the top layer of 0—10 cm, which subsequently causes
active weed growth.

To the present day, there is no consensus among agricultural experts on the
effectiveness of shelf and non-shelf tillage systems in reducing weed infestation. In
particular, supporters of plowing emphasize that the movement of viable seeds and
parts of vegetative reproduction into deeper horizons contributes to the death of weeds,
while with non-plow tillage, up to 70% of seeds are concentrated in the topsoil,
resulting in high weed infestation and changing its species range. It should be noted
that after plowing, annual and biennial species dominate in the structure of biological
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groups, while against the background of non-plowed tillage, the proportion of perennial
rhizomatous and root-sprouting weeds increases [7]. Therefore, an important criterion
for evaluating the effectiveness of different systems of basic soil cultivation is their
ability to regulate the weed component of the agrocenosis, especially in the early stages
of crop development, when they are not yet able to be active competitors for light,
moisture, and nutrients. Controlling weed infestation in soybean crops is one of the
important tasks in soybean cultivation technology, because this crop is characterized
by very weak competition with segetal plants, especially in the early period of
vegetation [3-6, 8]. Slow initial growth and relatively low stem density do not
contribute to effective competition of soybean plants for light, moisture, and nutrients
compared to weeds. As a result, weed infestation of crops becomes a significant factor
in reducing crop productivity and deteriorating seed quality, and also negatively affects
the full utilization of earthly and cosmic factors of life [1]. The results of our study
indicate a significant impact of the technology of soil preparation on the abundance of
weeds in soybean fields. According to the analysis of the structure of biological groups
of weeds, it was noted that annual species, mainly annual grasses, dominated in
soybean fields. The most widely distributed were Cockspur grass (Echinochloa crus-
galli L.) and yellow foxtail (Setaria glauca L.). The group of dicotyledonous weeds
was represented by wild radish (Raphanus raphanistrum L.), common lambsquarters
(Chenopodium album L.), redroot pigweed (Amaranthus retroflexus L.), wild
buckwheat (Polygonum convolvulus L.), field bindweed (Convolvulus arvensis L.), and
Canada thistle (Cirsium arvense L.). Experimental data show that the highest weed
abundance was observed during phase 2—3 of the trifoliate leaf stage in soybean plants
when no-till cultivation was performed at a depth of 20—22 cm using the AChN—4.2—
59.1 unit (59.1 plants/m?2). The lowest number of weeds was observed in the variant
with shelf tillage to the same depth, where their abundance was 39.1 pcs/m2. The
experimental variant with minimal non-plow tillage to a depth of 12-14 cm occupied
an intermediate position in terms of crop weediness. Thus, with this method of soil
cultivation, there were 55.8 weeds per m? in soybean crops, which is 42.7% more than
with plow cultivation and 5.6% less than with soil cultivation using the AChN-4.2 unit.
The application of herbicides in a time-efficient way, as required by the crop cultivation
technology, resulted in a significant reduction in weed infestation of soybean fields.
By the time of harvesting, their number had decreased to 7.5-12.8 per m? for all tillage
options. At the time of the second count, the largest number of weeds was observed
with non -shelf soil tillage to a depth of 20-22 cm, where their abundance averaged
12.8 per m2. During this period of soybean vegetation, the most common weeds in its
crops were common lambsquarters and yellow foxtail.

Therefore, the results of the studies show that the most effective method to
reduce weed infestation in soybean fields remains plow cultivation, which resulted in
the lowest total number of weeds during the crop growing season. The use of herbicides
in soybean fields provides effective control of segetal vegetation regardless of the
method and depth of soil loosening.
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