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EFFICIENCY OF THE PROTECTION SYSTEM  

AND TREATMENT OF THE SOIL  

AGAINST HARMFUL ORGANISMS  

IN THE MAIZE CROPS FOR GRAIN 

 

In recent years, there has been an annual deterioration in the phytosanitary 

condition of crops. One of the main factors of this phenomenon was the 

destabilization of the land use system and the disturbance or absence of crop 

rotations, which led to a high potential soil contamination by weeds and the 

accumulation of pests and diseases. 

The article presents the results of research to determine the impact of 

different tillages and protection systems on the species composition of weeds, 

diseases and pests in maize crops, which were held in 2019 - 2020 on the territory of 

the Institute of Agriculture of Western Polissia of NAAS in 4-field crop rotation. 

Studies are conducted on the general background of fertilizer in the norms 

recommended for crop rotation in the region. 

The use of shelf tillage contributed to a faster passage of the phases of 

development of maize plants by 3-4 days, compared to non-shelf tillage. 

It is established that tillage has a significant impact on the accumulation of 

pests, in particular, it is clearly traced by the number of weeds. The largest number 

of weeds was observed in the variants without herbicide spraying by surfacial soil 

cultivation and amounted to 545.6 pc./m2, which is 2 times higher than by the shelf 

tillage (277.1 pc./m2). That is, after moldboard tillage and spraying with herbicides, 

the number of weeds was 96,8% lower compared to the control. A slightly smaller 

difference in the influence of soil cultivation was monitored on the development and 

spread of diseases and pests. Against them, the main deterrent was still chemical 

protection. In the variants without insecticide, the population of maize hairy aphids 

was 85%. The use of Belt (0.15 l/ha) made it possible to reduce the plant pest 

population by 3.5 times.  

Technical efficiency of fungicide Retengo (0.5 l/ha) against fusarium was at 

the level of 87.1-90.0%, gray rot – 78.3-80.1% and helminthosporiosis 79.4-81.4%, 

depending on the tillage.  

The 20-22 cm shelf- and 10-12 cm surfacial processing systems ensured 

corn yields of 6.90 and 6.28 t/ha of grain, respectively, compared to the 6-8 cm non-

dump system (5.36 t/ha). However, the combination of treatment with an intensive 

protection system allowed to increase the yield to 11.83 and 10.63 t/ha. 
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Сніжок О. В. 

Інститут сільського господарства Західного Полісся НААН  
Ефективність системи захисту та обробітку ґрунту проти 

шкідливих організмів у посівах кукурудзи на зерно 

 Останніми роками спостерігається щорічне погіршення 

фітосанітарного стану посівів сільськогосподарських культур. Одним із 

головних чинників такого явища стала дестабілізація системи 

землекористування й порушення або відсутність сівозмін, що призвело до 

високої потенційної засміченості ґрунту бур’янами та накопичення шкідників і 

хвороб.  

 Представлено результати досліджень щодо визначення впливу різних 

обробітків ґрунту та системи захисту на видовий склад бур'янів, хвороб та 

шкідників у посівах кукурудзи, які проведено у 2019‒2020 рр. на території 

Інституту сільського господарства Західного Полісся НААН у 4-пільній 

сівозміні.   

 Дослідження проводили на загальних фонах удобрення в нормах, 

рекомендованих для культур сівозміни в умовах області.     

Використання полицевого обробітку ґрунту сприяло більш швидкому 

проходженню фаз розвитку рослин кукурудзи на 3‒4 доби порівняно з 

безполицевими обробітками.  

 Встановлено, що обробіток ґрунту має значний вплив на накопичення 

шкідливих організмів, зокрема це чітко простежується щодо кількості бур'янів. 

Найбільшу кількість бур'янів спостерігали на варіантах без обприскування 

гербіцидами за поверхневого обробітку ґрунту, яка становила 545,6 шт./м2, що 

в 2 рази більше ніж за полицевого (277,1 шт./м2). Тобто за полицевого 

обробітку ґрунту та обприскування гербіцидами чисельність бур'янів була на 

96,8 % нижчою порівняно з контролем. Дещо менше  різниця впливу 

обробітку ґрунту простежувалася на розвиток та поширення хвороб і 

шкідників. Проти них головним стримуючим чинником все ж таки є хімічний 

захист. На варіантах без інсектициду заселеність попелицею кукурудзяною 

волохатою становила 85 %. Застосування белту (0,15 л/га) дозволило в 3,5 разу 

знизити заселеність рослин шкідником.      

 Технічна ефективність фунгіциду ретенго (0,5 л/га) проти фузаріозу 

була на рівні 87,1‒90,0 %, сірої гнилі – 78,3‒80,1 % та гельмінтоспоріозу ‒ 

79,4‒81,4% залежно від обробітку ґрунту.  

 Полицева на 20‒22 см і мілка на 10‒12 см системи обробітку ґрунту 

забезпечили врожайність зерна кукурудзи відповідно 6,90 і 6,28 т/га порівняно 

з поверхневою системою на 6‒8 см (5,36 т/га). Проте поєднання обробітку 
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ґрунту з застосуванням системи захисту культури зумовило збільшення 

врожайності до 11,83 і 10,63 т/га. 

Ключові слова: обробіток ґрунту, полицевий, мілкий, поверхневий, 

кукурудза, видовий склад, бур'яни, хвороби, шкідники, гербіциди, фунгіциди. 

Introduction. Changing the priorities of modern agriculture on the 

background of further soil degradation necessitates improving the system of 

tillage for crop rotation in the direction of minimization, taking into account 

the type of crop rotation, quantity and quality of post-harvest residues, 

fertilizer level, phytosanitary condition of crops, technical capabilities of 

farms [1, 9, 11 13, 21]. 

Tillage is the basis and an important component of any technology 

for growing field crops. It aims to increase soil fertility and ensure stable 

yields of high quality with the lowest cost of material and energy resources. 

In the existing zonal integrated protection systems, agrotechnical measures 

operate for a long period and have a favorable effect on the general 

phytosanitary condition of the agrobiocenosis [2, 4, 5, 11, 20, 14, 21, 25, 

27] 

Destabilization of the land use system and disturbance or absence of 

crop rotations has led to high potential soil contamination with seeds and 

vegetative germs of weeds, accumulation of pests and infections [8, 10, 12, 

17, 18, 22]. 

In their works, most scientists and practitioners believe that now in 

crop rotations of different soil-climatic regions of Ukraine it is necessary to 

carry out different-depth tillage taking into account the agrophysical 

properties of soil and biological characteristics of crops, using tools of both 

shelf and non-shelf type [13, 21, 29]. Therefore, the main task in modern 

agriculture in the absence of sufficient material resources for the use of 

energy-intensive technologies is to differentiate in depth and methods of 

tillage [11, 21, 28, 29, 31]. 

Numerous experiments have shown that in crop rotations the number 

of weed seeds in the soil per rotation decreases three to four times, and the 

number and weight of weeds in crops, respectively, by 62-64 and 36-74% 

[12, 17, 18 , 22, 23]. Moreover, the most effective measure to control the 

level of weeds in different agrophytocenoses of crop rotation is the main 

tillage. Its share in total weed control is about 60% [11, 14, 21]. 

It is believed that when applying the soil protection system of tillage 

there is a sharp increase in weediness of the fields and a change in the 

species composition of weeds in the direction of increasing the proportion 

of difficult to root and most harmful species [12, 19, 25]. At the same time, 
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other researchers believe that when the soil is shelfless tilled, weed seeds 

are preserved in the deep layers of the soil and lose their viability, creating 

conditions for clearing the soil of weed seeds [32, 33]. However, according 

to the literature, it is noted that the combination of peeling and tillage 

provides a reduction of weeds in annual weeds by 2.2 times, and perennial 

root crops – 10.5 times [2, 9, 14, 31]. 

Due to the fact that maize plants grow very slowly at the beginning 

of the growing season, they cannot compete with weeds that are adapted to 

cool spring days, quickly forming a strong aboveground part and root 

system, suppressing crops. Weed infestation reduces crop productivity by 

35-50% [4, 5, 7, 10, 17, 19, 26, 28, 30]. 

With this level of potential clogging, pest growth and disease 

development, large-scale use of chemical pesticides is required to preserve 

the crop, which is part of a comprehensive integrated system of protection 

of cultivated plants from pests [10, 14, 22, 25, 29]. 

The purpose of the work is to study the impact of the system of 

protection and different tillage on the species composition of weeds, 

diseases and pests of corn for grain in the conditions of Western Polissia. 

Materials and methods. The experiments were conducted on the 

territory of the Institute of Agriculture of Western Polissia of NAAS during 

2019–2020. 

 The soil of the experimental plot is dark gray podzolic. Studies are 

carried out on the general backgrounds of fertilizer in the norms 

recommended for crops in the region (N120 P90 K120). The accounting area – 

50 m2, three repetitions. Culture – corn hybrid DKS 3972. 

Shelf tillage included stubble peeling with BDT-3 discs, plowing 

with PLN-5-35 plow to a depth of 20–22 cm, cultivation with AG-2.4 unit 

and pre-sowing tillage with RVK-3.6 unit. 

Shallow tillage included stubble peeling with BDT-3 discs, 

cultivation with AG-2.4 unit to a depth of 10–12 cm and pre-sowing tillage 

with RVK-3,6 unit. 

 Surface tillage included only cultivation with the AG-2.4 unit to a 

depth of 6–8 cm. 

Spraying of corn with soil herbicide Frontier Optima (1.2 l/ha) was 

carried out immediately after sowing, with insurance herbicide Milagro 240 

SC (0.6 l/ha) – In the phase of 6 leaves. Retengo fungicide (0.5 l/ha) was 

applied in the 8-leaf phase, Belt insecticide (0.15 l/ha) in the 10-leaf phase. 

Weeds were counted before herbicide spraying, as well as 7 and 14 

days after spraying. The species composition of weeds and the number per 1 
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m2 were determined. 
Records of diseases and pests were performed according to the 

method of V. P. Omeliuta [16]. To determine the disease, 10 plants were 

taken at 10 sites and the development and spread of the disease were 

determined according to the actually occupied by mycelium or spots in the 

area of leaves and stems according to the E. E. Geshel scale. 

The technical efficiency of the drugs, as well as their economic 

efficiency was determined by the method of S. O. Trybel, D. D. Sigariov, 

M. P. Sekun [15]. During the harvesting period, the structural analysis of 

corn and crop accounting were determined, mathematical data processing 

was performed [6]. 

Results and discussion. As a result of the conducted researches it 

is noted that on variants where shelf and shallow tillage of a corn were 

carried out, sprouts of maize for grain appeared 3-5 days earlier than on a 

variant where surface cultivation was carried out (on shallow on 10-12 cm 

and superficial on 6-8 cm of tillage there is an increase in the density of the 

arable layer, compared with the 20-22 cm shelf tillage). The weather 

conditions also made their adjustments. Thus, during the years of research 

at the time of sowing corn (III decade of April), the average daily air 

temperature was within the climatic norm. However, the amount of 

precipitation in 2020 was only 3.6 mm, less than the long-term average of 

37.4 mm, which slightly reduced the rate of grain germination. In the study 

area, May is characterized by high humidity. Because in two years more 

than 130 mm of precipitation fell while climatic norm is 76.0 mm. 

The weather conditions of the summer months were optimal for the 

vegetation of corn. During the growing season of corn, the sum of effective 

temperatures ( 10 С) in 2019 was 1199.1 С, in 2020 - 1121.8 С. 

It is noted that the use of shelf tillage contributed to a faster 

passage of the phases of development of corn plants for 3-4 days, compared 

with non-shelf tillage. 

During the study period, the species composition of weeds was 

represented mainly by: Apera spica venti L. (27.0-114.0 pcs/m2), Viola 

arvensis Murr. (22.5-303.6 pcs/m2), Tripleurospermum inodorum L. (1.0-

8.0 pcs/m2), Stellaria media L. (2.0-14.5 pcs/m2), Thlaspi arvense L. (1.2-

5.2 pcs/m2), Polygonum convolvulus L. (2.5-34.0 pcs/m2), Brassica napus L. 

(1.0-9.0 pcs/m2), Chenopodium album L. (2.5-16.5 pcs/m2) and others. 

The largest number of weeds was observed in the variants without 

herbicide spraying after surface tillage and was 545.6 pcs/m2, which is 2 
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times higher than by the shelf-tillage (277.1 pcs/m2) and 10.2 times higher 

than on variant with herbicides (Fig.). 

 
Fig. Influence of tillage and protection system on the number of weeds 

on maize crops (2019‒2020) 

 

According to the results of research under the intensive protection 

system, a similar trend was observed, ie, the minimum number of weeds for 

both the period of germination and the period of ripening of corn was 

observed during shelf tillage. 

The first signs of herbicide action were observed on day 6 after 

spraying. Yellowing and deformation of the tops was observed on such 

weeds as bitter birch, white quince, knotweed, rake, rapeseed. 

Studies have shown that the highest technical efficiency of 

herbicides was observed on day 14 after spraying and shelf tillage (96.8%), 

as on day 30 a new wave of weeds began, in particular, Viola arvensis 

Murr. and horsetail (Table 1). 

During the years of research at the time of harvest, the weight of 

weeds in the variants without herbicides was 330.1-578.3 g/m2 depending 

on the tillage, while in the variants where herbicides were used 44.6-111.4 

g/m2 respectively (Table 1). 
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1. The effectiveness of herbicides in maize crops (IAWP NAAS, 2019-

2020) 

Vаrіаnt 
Technical 

efficiency, % 

Weight of weeds, 

g/m2 

Shelf by 20-

22 cm 

Without pesticides 

(control) 0 330,1 

Integrated 

protection system 96.8 44.6 

Shallow by 

10-12 cm 

Without pesticides 

(control) 0 462.5 

Integrated 

protection system 93.5 88.3 

Surfacial by 

6-8 cm 

Without pesticides 

(control) 0 578.3 

Integrated 

protection system 90.9 111.4 

 

It should be noted that in the study area on maize crops no 

significant pest damage was observed. In variants without insecticide, 

especially from the edges of the field was observed hairy corn aphids. The 

use of Belt insecticide allowed to reduce the population of aphids by 3.5 

times, while its number in the colony was much smaller. 

In 2019-2020, the most common and harmful diseases on corn cobs 

were fusarium wilt, gray rot and helminthosporiosis. On variants not treated 

with fungicides, the development of fusarium wilt ranged from 7.9 to 

10.1%, gray rot - 5.8-7.2% and helminthosporiosis – 13.8-15.2%, depending 

on the tillage. 

When spraying crops with the fungicide Retengo disease 

development was at the level of 1.0-3.3% 

According to studies, the technical efficiency of the fungicide 

Retengo on the 14th day after spraying against fusarium wilt was at the 

level of 87.1-90.0%, gray rot – 78.3-80.1% and helminthosporiosis 79.4-

81.4%, depending on tillage (Table 2). 
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2. The effectiveness of fungicides in maize crops (IAWP NAAS, 2019-

2020) 

Vаrіаnt 

Technical efficiency, % 

fusariosis gray rot 
helminto-

sporiosis 

Shelf by 20-22 

cm 

Without pesticides 

(control) 0 0 0 

Integrated 

protection system 87,3 82,7 79,7 

 

Shallow by 10-

12 cm 

Without pesticides 

(control) 0 0 0 

Integrated 

protection system 87,1 83,8 78,3 

Surfacial by 6-

8 cm 

Without pesticides 

(control) 0 0 0 

Integrated 

protection system 90,0 84,7 80,1 

 

On average over the years, research has shown that spraying corn 

crops with herbicides and fungicides promoted plant development and 

significantly affected grain yield and quality. Thus, in the variants without 

herbicides, the height of the plants was 1.7-2.1 m, while by the use of 

herbicides it was 0.8-0.9 m higher, the length of the cob 3.8-4.1 cm larger 

(17.7-19.8 cm). The highest weight of 1000 grains was observed by shelf 

tillage both on the variant without pesticides (262.25 g) and by intensive 

protection (364.77 g) in comparison with shallow (340.56 g) and surface 

(321.63 g) treatments. 

The highest yield (11.83 t/ha) was observed by shelf tillage and 

intensive protection system (Table 3). The lack of a protection system 

reduced this figure by 38.0-41.7%. 
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3. Yield of maize depending on tillage and plant protection (IAWP 

NAAS, 2019-2020) 

Vаrіаnt 
Repetition 

Mean 
± to control 

І ІІ ІІІ Factor А Factor B 

Shelf by 20-

22 cm 

Without 

pesticides 

(control) 6,87 6,95 6,88 6,90 - - 

Integrated 

protection system 12,13 11,74 11,62 11,83 - +4,93 

Shallow by 

10-12 cm 

Without 

pesticides 

(control) 6,43 6,11 6,30 6,28 -0,62 - 

Integrated 

protection system 10,52 10,63 10,74 10,63 -1,20 +4,35 

Surfacial by 

6-8 cm 

Without 

pesticides 

(control) 5,40 5,36 5,31 5,36 -1,54 - 

Integrated 

protection system 8,77 8,52 8,56 8,62 -3,21 +3,26 
LSD05 treatments factor А 0,28 

LSD 05 protection system factor B 0,22 

LSD 05 interaction 0,39 

 

Conclusions. Studies have shown that non-shelf tillage shows an 

increase in weed infestation due to the accumulation of the bulk of weed 

seeds in the topsoil. Thus, during surface tillage the number of weeds was 

545.6 pcs/m2, which is 2 times higher than on the shelf (277.1 pcs/m2). 

During shelf tillage and herbicide spraying, the number of weeds was 

96.8% lower compared to the control. Somewhat less difference in the 

impact of tillage was observed on the development and spread of diseases 

and pests. Against them, the main deterrent is still chemical protection. 

Tillage allowed to obtain a yield increase of 0.62-1.54 t/ha. The 

combination of tillage with an intensive protection system led to an increase 

in yields in the range of 3.26-4.93 t/ha in accordance with the control (5.36-

6.90 t/ha) 
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