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The article deals with the issues of increasing the resistance of winter wheat crops to the
effects of the most common diseases, weeds and pests for growing after the predecessors of six types
of perennial leguminous grasses without using pesticides. The damage caused to the leaf surface of
winter wheat by septoria and powdery mildew diseases has been shown. The number of cockchafer
larvae has been analysed. Determining the predominant types of weeds in the context of
predecessors the level of weed infestation of winter wheat crops has been researched. The level of
winter wheat yield depending on its predecessors has been assessed and correlation-regression
dependences between it and the spread of pests, diseases and weeds in their crops have been
identified. A close correlation between winter wheat yield and the damage caused to the leaf
surface by powdery mildew has been proved. It has been shown that the highest level of winter
wheat yield is observed after meadow clover. The slightest damage to the leaf surface of winter
wheat caused by powdery mildew has been found after the predecessor of meadow clover. After the
predecessor of white sweet clover the damage caused to the winter wheat’s leaf surface by the
septoria disease was minimal. During the sowing season of winter wheat, no cockchafer larvae
were found in the arable layer of soil after the predecessors of alfalfa, white sweet clover and
fodder galega. The smallest number of weeds during the spring growth of winter wheat was found
after the predecessor of white sweet clover.

Meadow clover provides the highest productivity level of the winter wheat yield in case of
cultivation after six types of perennial leguminous grasses without additional use of mineral
fertilisers — 5,8 t/ha. The minimal damage to the leaf surface of winter wheat plants caused by
powdery mildew Erysiphe graminis DC has been found after the meadow clover predecessor — 6%,
without using fungicides. The damage to the leaf surface of winter wheat from Septoria tritici Mg
disease without fungicides was the smallest after white sweet clover — 5%. During the sowing
season of winter wheat no cockchafer larvae Melolontha melolontha L. has been disclosed in the
arable layer of the soil after alfalfa, white sweet clover and fodder galega predecessors. The
smallest number of weeds in the period of spring growth of winter wheat has been observed after
white sweet clover predecessor — 12 pcs/m?.

Key words: winter wheat, sowing, phytosanitary state, yield, predecessors, perennial
leguminous grasses.

Table 2. Fig. 1. Lit. 10.

Formulation of the problem. Winter wheat is the main food crop grown in all
soils and climatic zones of Ukraine and occupies the largest cultivated area.
However, with their subsequent growth and limited set of crops in modern crop
rotations, the phytosanitary state of such crops deteriorates significantly.

It has been determined that favourable phytosanitary conditions for winter wheat
crops are provided when the share of cereals in the crop rotation structure does not
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exceed 15%. With such a structure of cultivated areas, the grain cultivation will not
require the use of pesticides. Saturation of crop rotation with cereal crops up to 60-
70% sharply worsens the phytosanitary state of winter wheat crops and causes the
need for intensive use of pesticides, but this measure does not always provide
sufficient protection and at the same time exacerbates the environmental problem.
Therefore, an important task is to find the best predecessors for winter wheat that
could stabilise the phytosanitary state of its crops with frequent returns to the same
place in crop rotation [1].

Analysis of recent researches and publications. Winter wheat crops are
affected by many diseases: smut, root rot, powdery mildew, septoria, fusarium, rust
and viral diseases. But the most common and harmful winter wheat diseases, which
lead to significant crop losses, are smut, root rot, powdery mildew, septoria. The
winter wheat yield loss because of these diseases is 12-18%, and in the years of
epiphytotics — 25-50% or more [2].

On average winter wheat grain losses caused by the weed infestation of its crops
are 0,20-0,35 t/ha. Taking into consideration the fact that these crops are
characterised by relatively high competitiveness with weeds, this is a fairly high
indicator. The degree of damage caused to weeds in winter wheat crops significantly
depends on their species composition, density per unit area, growth and development
phases, weather conditions [3].

Winter wheat crops litter the crops close to them in bio-logical cycles of weed
development. It has been defined that in case of 10-15 plants of winter weeds per 1
m2, grain losses are 0,3-0,4 t/ha. In fields with winter weeds more than 50-70 pcs/m2,
the yield decreases by 0,5-0,7 t/ha. In winter wheat crops, contaminated with
rhaponticum repens in the amount of 15-25 pcs/m?, grain losses are 1,18 t/ha [2; 4].

Crop rotation is the main preventive measure that allows us to limit the
harmfulness significantly or completely neutralise a large group of potential, mainly
specialised pests, diseases and weeds.

To stabilise the phytosanitary state of winter wheat crops, their predecessors
play a significant role. In the fight against septoria, root rot, fusarium, spotting the
role of the predecessors of winter wheat is particularly increasing. Placing winter
wheat after the best predecessors, the protective properties of agrophytocenoses
against such weeds as sow thistle, flixweed, field pennycress, scentless chamomile
rise significantly; pests — owlet moths, box tree moths, cereal ground beetles,
chiggers, nematodes, Hessian flies, frit flies, thrips, sawflies [5].

In the forest-steppe zone, one of the best predecessors is perennial leguminous
grasses. They can accumulate organic matter, nutrients, improve the agrophysical
properties of the soil and optimise the phytosanitary state of sowing [6].

Nowadays such unconventional and low-spread varieties of perennial
leguminous grasses as fodder galega, bird’s-foot trefoil, sainfoin and white sweet
clover, which have certain peculiarities of the potential impact on the phytosanitary
state of subsequent crops in crop rotation, compared to traditional leguminous
plants — meadow clover and alfalfa.
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Considering a wide variety of leguminous perennial plants, which are now broadly
used and characterised by an unequal effect on the phytosanitary state of subsequent
crops in crop rotation, particularly winter wheat, there is a need to research their
Impact on the spread of diseases, weeds and pests.

Aim of the article is to research the influence of the predecessors of six types of
perennial leguminous grasses on the spread of the most common diseases, pests and
weeds in winter wheat crops.

Research materials and methods. Field experiments on the research of
peculiarities of the development of harmful organisms in agricultural phytocenoses of
winter wheat were laid on the Research Farm “Agronomichne” of Vinnytsia National
Agrarian University. Six types of winter wheat’ predecessors of six types of perennial
leguminous grasses: alfalfa, meadow clover, white sweet clover, sainfoin, bird’s-foot
trefoil and fodder galega. The experiments were conducted in the period of 2014—
2017. The repetitiveness of the experiment is fourfold. The accounting area of the
field experiment plot was 50 m?, the total area of the plot was 70 m?. Variants in the
experiment were placed systematically in 6 blocks.

The soil on the research plot is grey podzolised middle-loam. Agrochemical
composition of the soil: humus content — 2,0%, hydrolysed nitrogen (according to
Kornfield) — 133 mg/kg of soil, movable compounds of phosphorus and potassium
(according to Chirikova methods) — respectively 390 and 64 mg/kg of soil, hydrolytic
acidity — 2,53 mg-eq/100 g of soil, reaction of soil solution pHgjq. 5,0.

Perennial leguminous grasses had been grown for two years and harvested for a
green mass. They were ploughed through at a depth of 20-22 cm in early August
after two mowings. Winter wheat seeds were etched with the fungicide Vitavax-200
before sowing. Sowing was carried out with a sower CH-16 in the third decade of
September. Wheat variety winter Bohemia was sowed. The seeding rate was
5 min/ha. The depth of planting seeds was 5 cm.

Crop care included only the introduction of the Granstar herbicide to combat
broadleaf weeds in early May. Fungicides and insecticides were not used.

The following records and observations were carried out: grain harvest was
accounted using direct harvesting [7]; the weed infestation of agrophytocenoses was
determined by the quantitative method [7, 8]; phytopathological records in
agrophytocenoses of winter wheat were collected on plots of 50x50 cm in five
repetitions on the scale of the methodology of state sorting of crops [7; 8];
entomological records were undertaken by excavating the arable soil layer in five
evenly distant places [7, 8]. Correlation-regression analysis was conducted on the
basis of mathematical processing of the obtained results on a computer using modern
software packages Excel, Sigma, Statistika [9, 10].

In 2014 the amount of precipitation amounted to 550 mm, which was 87% of
multi-year average precipitation. The average annual temperature was 8,6° C, which
is 1,6° C above the multi-year average indicator. The growing season began in the
second decade of March and lasted until the end of the first decade of November.
During the growing season, the amount of precipitation made up 442 mm.
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The hydrothermal coefficient (HTC) was 1,50.

In 2015 there was 368 mm precipitation, which amounted to only 58% of the
multi-year average data. The average annual temperature was 9,3° C, which is 2,3° C
above the multi-year average temperature. The growing season began in the third
decade of March and lasted until the second decade of November. 235 mm of rainfall
were observed during the growing season. HTC reached 0,69, which indicates very
unfavourable conditions for the growing season and formation of plant yields.

In 2016 the average annual temperature was 9,0° C, which is 2° C above normal.
The amount of annual precipitation amounted to 469 mm, which is 26% less than
normal. The growing season began in early April and lasted until the end of
September. The hydrothermal coefficient was 0,54, which corresponds to extremely
arid conditions of growing season for plants.

In 2017 weather conditions were characterised by an average annual temperature
of 9,1°C, which is 2,1°C above normal. The amount of annual precipitation
amounted to 503 mm, which makes up 80% of the multi-year norm. HTC was 0.86,
which corresponds to unfavourable growing season conditions.

Main research results. The agroecological role of the predecessors of winter
wheat is explained by their impact on limiting the spread of harmful objects (pests,
diseases and weeds) in its agroecosystems. In the process of ploughing perennial
leguminous grasses for sowing winter wheat, soil excavations were carried out to
determine the number of cockchafer larvae (Melolontha melolontha L.), as a potential
pest of winter wheat that could remain in the soil after growing perennial leguminous
grasses. Most of pest was found after bird’s-foot trefoil — 0,40 pcs/m?, after meadow
clover — 0,13, sainfoin — 0,10 pcs/m?. After the remaining predecessors no cockchafer
larvae were found (Table 1).

Baxucm Ne25
Ppociun 2022

Table 1
Development of Pests in Agroecosystems of Winter Wheat
Depending on the Predecessors, 2014-2017, M+m
Number of Damage to the leaf Damage to the
cockchafer larvae surface caused by leaf surface Weed
Predecessor Melolontha powdery mildew caused by infestation in
melolontha L., Erysiphe graminis Septoria Septoria | spring, pcs/m?
pcs/m? DC, % tritici Mg, %
Alfalfa - 8+2,83 21+1.41 4415 66
Meadow 0,13+0,04 6+1,41 252,83 28+2,83
clover
Sainfoin 0,10+0,03 10£2,83 26+1,41 44+2 83
hite seet : 941,41 5+1,41 12+2,83
Bird’s-foot
. 0,40+0,04 11+2,83 30+2,83 52+2,83
trefoil
Fodder : 12+1,41 10+2,83 205,66
galega

Source: generated by the authors
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The damage to the leaves of winter wheat caused by powdery mildew (Erysiphe
graminis DC) is estimated in 6-12% of the surface. It has been noticed that the leaves
are the most damaged after fodder galega and bird’s-foot trefoil, and the least
damaged after meadow clover.

Septoria (Septoria tritici Mg) damaged 5-30% of winter wheat’s leaves. The
slightest damage was observed after white sweet clover, and most of all after bird’s-
foot trefoil.

The weed infestation of winter wheat agroecosystems was researched in the
spring period at time of intensive spring growth. Determination of weeding at that
time provides establishing the efficiency of the predecessors of perennial leguminous
grasses to reduce a number of weed species.

In spring the weed infestation of the agroecosystem system of winter wheat was
12-52 pcs/m®. The smallest number of weeds was found noticed after white sweet
clover, and the largest — after bird’s-foot trefoil.

The species composition of weeds mainly depended on the predecessors of
winter wheat: chickweed (Stellaria media L.), dandelion (Taraxacum officinale L.),
pale persicaria (Polygonum lapathifolium L.) prevailed after sainfoin; European
stickseed (Lappula squarrosa Retz. Dumort), chickweed (Stellaria media L.), pale
persicaria (Polygonum lapathifolium L.) — after bird’s-foot trefoil; pale persicaria
(Polygonum lapathifolium L.), wild radish (Raphanus raphanistrum), common
yarrow (Achillea millefolium L.) and fodder galega grown from rhizomes — after
fodder galega; dandelion (Taraxacum officinale L.) and pale persicaria (Polygonum
lapathifolium L.) — after white sweet clover; pale persicaria (Polygonum
lapathifolium L.), yellow rocketcress (Barbaréa wvulgaris R. Br.), chickweed
(Stellaria media L.) — after meadow clover; shepherd’s purse (Capsella bursa-
pastoris L.), dandelion (Taraxacum officinale L.), pale persicaria (Polygonum
lapathifolium L.) — after alfalfa.

Summarising the research results on the spread of pests in the winter wheat
agroecosystems after various types of predecessors, it is necessary to mention:

- meadow clover as a predecessor contributes to the slightest damage caused by
powdery mildew Erysiphe graminis DC;

- the use of fodder galega as a predecessor causes the greatest damage to plants
with powdery mildew Erysiphe graminis DC;

- bird’s-foot trefoil leads to the greatest number of cockchafer larvae Melolontha
melolontha L. in the soil, damage to plants caused by powdery mildew Erysiphe
graminis DC and maximal weed infestation;

- the use of white sweet clover as a predecessor contributes to the damage to
plants caused by Septoria tritici Mg and minimal weed infestation.

The winter wheat yield after the predecessors of perennial leguminous grasses
made up 4,03-5,80 t/ha. Cultivation of winter wheat after meadow clover provides
the highest yield. Cultivation of winter wheat ensures10% lower grain yield after
white sweet clover and 14% — after sainfoin. After bird’s-foot trefoil the winter wheat
yield was the lowest — 31% less than after meadow clover (Table 2).
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Table 2
Grain Yield of Winter Wheat Depending on Predecessors, 2014-2017, M £ m
o Deviation before control,
Predecessor Grain yield, t/ha + t/ha
Alfalfa 4,38+0,01 -
Meadow clover 5,80+0,01 +1,42
Sainfoin 4,99+0,03 +0,61
White sweet clover 5,21+0,03 +0,83
Bird’s-foot trefoil 4,03+0,04 -0,35
Fodder galega 4,55+0,03 +0,17

Source: generated by the authorS

The highest grain productivity of winter wheat agrocenoses after the predecessor
of meadow clover, compared to other predecessors — perennial leguminous grasses,
results from the minimal damage to the leaf surface by powdery mildew after this
predecessor. After the bird’s-foot trefoil predecessor the lowest grain yield of winter
wheat results from the largest number of cockchafer larvae Melolontha melolontha L.
found in the soil, the greatest damage to winter wheat plants caused by powdery
mildew Erysiphe graminis DC and the maximal weed infestation.

There is a strong feedback (r = —0,687) between the grain yield of winter wheat
and the damage to its leaf surface caused by powdery mildew Erysiphe graminis DC.
The dependence of the winter wheat yield (y) on the share of the surface damaged by
powdery mildew on the leaf surface of winter wheat plants (x), as well as the
regression equation between the factors studied is shown in Fig. 1.
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Damage Caused to the Leaf Surface
Fig. 1 Correlation-regression dependence on the damage to the leaf surface

caused by powdery mildew (x) and grain yield of winter wheat (y)
Source: own development
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There is a weak feedback (r = —-0,177) between the grain yield of winter wheat
and the damage to its leaf surface caused by Septoria tritici Mg, a sufficient feedback
(r = -0.355) between the grain yield and the number of cockchafer larvae Melolontha
melolontha L. while ploughing thick-growing grass of perennial legumes, a sufficient
feedback (r = -0,550) between the grain yield and the weed infestation of its
agrophytocenosis.

Conclusions. Meadow clover provides the highest productivity level of the
winter wheat yield in case of cultivation after six types of perennial leguminous
grasses without additional use of mineral fertilisers — 5,8 t/ha. The minimal damage
to the leaf surface of winter wheat plants caused by powdery mildew Erysiphe
graminis DC has been found after the meadow clover predecessor — 6%, without
using fungicides. The damage to the leaf surface of winter wheat from Septoria tritici
Mg disease without fungicides was the smallest after white sweet clover — 5%.
During the sowing season of winter wheat no cockchafer larvae Melolontha
melolontha L. has been disclosed in the arable layer of the soil after alfalfa, white
sweet clover and fodder galega predecessors. The smallest number of weeds in the
period of spring growth of winter wheat has been observed after white sweet clover
predecessor — 12 pcs/m?’.
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AHOTAIIIA
®ITOCAHITAPHHUV CTAH ATPOEKOCHCTEMH
IMIIEHHUII O3UMOI 34/IE;KHO B IIOIEPE/IHHKIB
BEOFEOBHX BATATOPIYHUX TPAB

Cmamms npucesuena supiuienHio npoodiemu nid8ueHHs CMItikocmi nocigie NUeHuYyi 03uMoi
00 6NIUBY HAUNOWUPEHIUUX XBOPOO, OVD AHIE | WKIOHUKIE 3a 8UPOWY8AHHS NICAS NONEPEeOHUKI8
wecmu 6udie 600606ux dacamopiuHux mpas Oe3 suxopucmauus necmuyuodis. Iloxkazano wacmky
VPadtCeHHs: TUCMKOB0I NOBEpXHI NUleHUYl 03UMOi X6opobamu cenmopios i OopowHucma poca.
IIpoananizosano yucenvbHicms TUHUHOK MPasHeso2o xpywa. Jocniodxceno pieeHv 3a0yp siHeHocmi
nocigie nuieHuyi o3umoi y po3pizi nonepeoHUKI8 i3 GUHAUEHHAM NepesaXdcarouux 6udie Oyp sHi8
nicisi KOJMCHO20 3 Hux. Jlocniodceno pieeHb YpPO*CAUHOCMI NULeHUYD O3UMOI  3ANIeHCHO 80
NONnepeoHuUKi6 ma BUSBIEHO KOPEelAYIHO-pecpeCilti 3aNeHCHOCMI MidC Helo ma NOWUPEHHIM
WKIOHUKIB, X60p0o0O [ Oyp’anie y ix nocigax. [losedeno micHull KoperayiuHull 38 30K MIdC
VPOICAUHICMIO NUeHUY] 03UMOI Ma 4acmKor NOUWKOONCEHHS TUCNOB0I NOBEPXHI OOPOUHUCTON0
pocorw. Iloxazano, wo Hanusuwuli pieeHb YpoICAUHOCMI NUEHUYT 03UMOI CROCMePi2caEmvCsl Nics
KOHIOWUHU JayuHoi. Hatimenwie ypaosicewHsi JAUCMOB0I NOBEPXHI POCIUH NUWEHUYI O03UMOL
OOPOWHUCIOI POCOIO OYNI0 BUABLEHO NICISl NONEPEOHUKA KOHIOWUHU IVUHOI. YpascenHs 1ucmogoi
Nno6epxHi nuileHuyi o3uUMoi X8opobor cenmopio3 06Y10 HAUMEHWUM RIClil NONEPeOHUKA OYPKYHY
binozo. Ha nepioo cigbu nuenuyi o3umoi He 6y110 8UA8NEHO TUYUHOK XPYWA MPABHEBO20 8 OPHOMY
wapi Ipywmy nicis NonepeoHuKieé JoyepHUu NOCIGHOI, OYPKYHY 001020 | KO3IAMHUKY CXIOHOZ20.
Hatimenwy xinokicmo 0yp’sHi@ HA uYac 8eCHAHO20 pOCMY NUEHUYI 03UMOi OVI0 BUSABNIEHO NICI
nonepeonuxa OypKkyHy 0inoeo.

Kontowuna nyuna 3abesneuye nausuwull pigeHb npoOYKMUSHOCHI 8POAHCAIO O3UMOT NUUEHUY]
npu  B8UPOWY8aHHi nicis wecmu 6udie¢ bacamopivHux 60008ux mpas 6Oe3  000amK0O8020
3acmocysantsa Minepanvhux 0oopue — 5,8 m/ea. MinimanbHe NOWKOONMCEHHS TUCMKOBOI NOBEPXHI
POCIUH 03UMOI NUeHUYI, cnpuduHere bopowHucmoro pocoio Erysiphe graminis DC, susgneno nicis
nonepeoHuKa KOHIOWUHYU 1y4yHoi — 6 % Oe3 suxopucmanusn gyueiyudis. Iowkooxicents 1UCmKo8oi
NnoGepxHi 03umoi nueruyi 8i0 xeopoou Septoria tritici Mg be3 gyneiyudie 06y10 HatMeHWUM NICTA
KoHowuHY AyuHoi — 5%. I1i0 uac cisbu o3umoi nuenuyi 8 OpHOMY wapi IPYHMy nicjisi NOnepeOHUKI8
JIIOYEPHU NOCIBHOI, KOHIOWIUHU JIYYHOI ma 2eanecu CXIOHOI He BUABIEHO JUYUHOK OPOMSAHUKA
Melolontha melolontha L.. Haiimenwa xinokicme Oyp’sHie y nepiod 8eCHAHO20 pPOCHY O3UMOL
nueHuyi cnocmepicacmscs nicis NonepeoHUuKd KOHIOWUHY TYy4HOi — 12 wm./v.

Kniouosi cnosa: nwenuys o3uma, nocis, Gimocanimapuuii CmMad, YPOUCAUHICMb,
nonepeoHuxu, 600606i bacamopiuni mpasu.

Taéa. 2. Puc. 1. JIim. 10.
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